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Introduction
As per chairman’s guidance, the email discussion is planned according to the following schedule: 
[107bis-e-R17-IIoT-URLLC-01] Email discussion on UE feedback enhancements for HARQ-ACK – Klaus (Nokia)
· 1st check point: January 20
· Final check point: January 25

This document is structured as follows: 
· Sections 2 to 6 include the topics to be specified or at least further studied based on previous agreements, including sub-sections for the related email discussion rounds
· Section 7 describes discussions on joint operation with Rel-17 Intra-UE multiplexing enhancements and some of the HARQ-ACK enhancement features 
· Section 8 summarizes some of the inputs on the related RRC parameter discussions
· Section 9 contains the input to the 4 GTW sessions on HARQ-ACK feedback enhancements during RAN1#107bis-e
· Section 10 contains the Outcome including some outlook on open issues
· There are two appendices, Appendix A containing the RAN1 agreements reached in AI 8.3.1 so far and Appendix B summarizing the companies’ proposals for easier referencing.  

This final summary is based on the latest available email discussion document from the drafts folder from Round 5: r5_v120_Samsung_QC 

SPS HARQ-ACK deferral for TDD
In this section, the proposed Rel-17 enhancements to prevent SPS HARQ-ACK deferral for TDD operation are summarized. The following related agreements from previous meetings are available on this topic: 
	Agreements: To address the issue of SPS HARQ-ACK dropping for TDD systems, focus on the following two options: 
· Option 1: Deferring HARQ-ACK until a next (e.g., first) available PUCCH
· FFS: Details including the definition of a next (e.g, first) available PUCCH, CB construction / multiplexing 
· Option 2: Dynamic triggering of a one-shot / Type-3 CB type of re-transmission
FFS: Details on triggering and/or CB construction (incl. potential Type-3 CB optimizations) / multiplexing
Agreements:
· Support deferring SPS HARQ-ACK dropped due to TDD specific collisions until a next available PUCCH in Rel-17 based on semi-static configuration of slot format
· FFS: Details (including possible conditions for such a deferring, whether or not to consider semi-statically configured flexible symbols for PUCCH availability, etc.)
· Aim for minimal standardization efforts and UE complexity in implementation


Agreements:
Further down-select between the following two options for SPS HARQ-ACK deferral: 
· Option 1: Joint RRC configuration of the SPS HARQ-ACK deferral per PUCCH cell group 
· Note: any SPS HARQ-ACK within a PUCCH cell group in principle is subject to deferral
· Option 2: The SPS HARQ-ACK deferral is configured per SPS configuration
· Note: part of sps-config, only HARQ-ACK of SPS PDSCH configurations configured for deferral is in principle subject to deferral

Agreements: Rel-16 UCI multiplexing  / PUCCH overriding rules are reused for deferred SPS HARQ-ACK in the target slot, if applicable.

Agreements: For SPS HARQ-ACK, the deferral from the initial slot/sub-slot determined by k1 in the activation DCI to the target slot/sub-slot determined by k1+ k1def, the UE will check the validity of a target slot/sub-slot evaluating from one slot/sub-slot to the next sub/sub-slot (i.e. in principle k1def granularity is 1 slot/sub-slot)
· FFS: if there is a limit on the minimum deferral considered the required UE processing (k1def ≥0)  
· FFS: if there is a limit on the maximum deferral 


Agreements: For SPS HARQ-ACK deferral, for the determination of valid symbols in the initial slot/sub-slot a collision with semi-static DL symbols, SSB and CORESET#0 is regarded as ‘invalid’ or ‘no symbols for UL transmission’.

Agreements: For SPS HARQ-ACK deferral, for the determination of valid symbols in the target slot/sub-slot a collision with semi-static DL symbols, SSB and CORESET#0 is regarded as ‘invalid’ or ‘no symbols for UL transmission’.


Agreements: For SPS HARQ-ACK deferral, support a limit on the maximum deferral of SPS HARQ in terms of k1def  or k1+ k1def
· FFS: limitation given by a maximum value of k1def or a maximum of k1eff =k1+ k1def
· FFS how the limitation is determined (e.g. by K1 set(s) or RRC configured limit)

Agreements: For SPS HARQ-ACK deferral, there is no lower limit defined for k1def

Agreement: Restrict the further discussions on the initial slot handling for SPS HARQ-ACK deferral to the identified alternatives Alt. 1, Alt. 1A and 2. 

Agreement: For SPS HARQ-ACK deferral, the limit on the maximum deferral of SPS HARQ is defined in terms of k1eff =k1+ k1def.

Working assumption: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE receives PDSCH of a certain HARQ Process ID, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped.

Agreement: For SPS HARQ-ACK deferral, the initial HARQ-ACK transmission occasion is considered to determine the out-of-order HARQ condition

Agreement
The SPS HARQ-ACK deferral is enabled per SPS configuration
· Note: part of sps-config, only HARQ-ACK of SPS PDSCH configurations enabled for deferral is in principle subject to deferral

Agreement
Definition of when to defer from the initial slot: 
· Alt1: Deferral only, if the SPS HARQ-ACK in the initial slot/sub-slot cannot be transmitted as the resulting PUCCH resource for transmission using the PUCCH by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN is not valid

Agreement 
For SPS HARQ-ACK deferral, the maximum deferral value in terms of k1+k1def is RRC configured per SPS configuration.

Agreement
For SPS HARQ-ACK deferral, only SPS HARQ bits subject to deferral from HARQ-ACK codebook from an initial PUCCH slot are deferred to the target PUCCH slot

Agreement 
For SPS HARQ-ACK deferral, deferred SPS HARQ bits from more than one ‘initial PUCCH slot’ can be jointly deferred to a target PUCCH slot 

Agreement
For SPS HARQ-ACK deferral, the target PUCCH slot is defined as the next PUCCH slot where sps-PUCCH-AN-List-r16 or n1PUCCH-AN PUCCH resource is regarded as valid, or a PUCCH resource (from PUCCH-ResourceSet, i.e. DG PDSCH HARQ multiplexed) is dynamically indicated
· The target PUCCH slot determination is based on the total HARQ-ACK payload size including deferred SPS HARQ-ACK information and non-deferred HARQ-ACK information (if any) of a candidate target PUCCH slot
· The final PUCCH resource selection in the target PUCCH slot in terms of PUCCH resource set and PUCCH resource ID follows the Rel-16 procedures.

Agreement
For SPS HARQ-ACK deferral, if after the target PUCCH slot determination the deferred SPS HARQ-ACK cannot be transmitted, the deferred SPS HARQ-ACK bits are not further deferred and are dropped.

Agreement
For SPS HARQ-ACK deferral, in the target PUCCH slot the deferred SPS HARQ-ACK bits are appended to the initial HARQ bits / Type 1 or Type 2 codebook.

Agreement
For SPS HARQ-ACK deferral, confirm the RAN1#104b-e working assumption with the following updates in RED:
(working assumption) To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receives PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped.
Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID 

Conclusion
For SPS HARQ-ACK deferral, only SPS HARQ-ACK bits subject to deferral from one or more initial slots which have not reached the maximum deferral value are jointly deferred to the next available PUCCH (other SPS HARQ-ACK is dropped). 


Agreement
For SPS HARQ-ACK deferral, the bit ordering of deferred SPS HARQ-ACK information from one or more initial slots in the target PUCCH slot is based on the Rel.16 SPS HARQ-ACK bit order principle as in clause 9.1.2 of TS38.213 is applied, i.e., based on serving cell index, SPS configuration index, SPS PDSCH slot index. 

Conclusion
For SPS HARQ-ACK deferral, the operation in the ‘initial’ slot is further clarified as: 
· The UE performs first the (Rel-16) UCI multiplexing operation. If after the UCI multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN which is not valid, the SPS HARQ-ACK configured for deferral is deferred.

Agreement
The RAN1#106-e agreement on the target slot definition is updated as follows (in RED): 
	Agreement (from RAN1#106-e)
For SPS HARQ-ACK deferral, the target PUCCH slot is defined as the next PUCCH slot, where after performing the (Rel-16) UCI multiplexing operation into a PUCCH or PUSCH if any, the UE would be either (i) transmitting HARQ-ACK using a PUCCH/PUSCH other than the PUCCH determined from PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN or (ii)  would be transmitting HARQ-ACK using a PUCCH resource configured in PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN being regarded as valid.  sps-PUCCH-AN-List-r16 or n1PUCCH-AN PUCCH resource is regarded as valid, or a PUCCH resource (from PUCCH-ResourceSet, i.e. DG PDSCH HARQ multiplexed) is dynamically indicated
· The target PUCCH slot determination is based on the total HARQ-ACK payload size including deferred SPS HARQ-ACK information and non-deferred HARQ-ACK information (if any) of a candidate target PUCCH slot
· The final PUCCH resource selection in the target PUCCH slot in terms of PUCCH resource set and PUCCH resource ID follows the Rel-16 procedures.




Conclusion
If the UE is not configured with Rel-17 Intra-UE multiplexing, SPS HARQ for deferral of different PHY priorities can be separately deferred with the target PUCCHs separately determinated according to their respective PHY priorities.
· FFS on the PHY priority handling for SPS HARQ deferral if the UE configured with Rel-17 Intra-UE multiplexing

Agreement
The maximum SPS HARQ-ACK deferral value in terms of k1+k1def per SPS configuration is RRC configured from a value range of {1…32}.

Conclusion
For SPS HARQ-ACK deferral, if a UE is not configured with Rel-17 intra-UE multiplexing but configured with Rel-16 PHY prioritization, the UE first performs Rel-16 UCI multiplexing and PHY prioritization in both initial slot and target slot and if a LP SPS HARQ-ACK PUCCH is deprioritized, the LP SPS HARQ-ACK is not deferred.
· Note: If the SPS HARQ-ACK is deprioritized in any slot, no further deferral.

Agreement
Support simultaneous configuration of SPS HARQ-ACK deferral and PUCCH cell switching based on the semi-static time domain pattern:
For the target slot determination of SPS HARQ-ACK deferral,
· Step 1: the UE first determines a next PUCCH slot on the cell for PUCCH transmission using the semi-static time-domain PUCCH cell pattern and the related rules for semi-static PUCCH cell switching, followed by
· Step 2: the UE determines based on the SPS HARQ-ACK deferral rules if this PUCCH slot on the PUCCH cell for transmission is the target PUCCH slot or not.
· Note: In step 1, k is increased on PCell/PScell/PUCCH-Scell. “The next PUCCH slot” represents the slot on the PUCCH cell based on PUCCH cell pattern, which is mapped from the PCell/PScell/PUCCH-Scell slot with increased K1.
· Note: The maximum deferral limitation checking is based on the effective k + kdef value based on the granularity of PCell / PScell/PUSCCH-Scell

Agreement
The earlier RAN1 agreements on the valid symbol definition in the initial and target PUCCH slot for SPS HARQ-ACK deferral are further clarified as: 
· For SPS HARQ-ACK deferral, for the determination of valid symbols in the initial and target PUCCH slot/sub-slot a collision with semi-static DL symbols, SSB and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is regarded as ‘invalid’ or ‘no symbols for UL transmission’.

Agreement
Support simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or enhanced Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral.
· In case a R16 Type 3 HARQ-ACK CB or an enhanced Type 3 HARQ-ACK codebook is triggered for transmission in a PUCCH slot, the UE stops the deferral procedure of pending SPS HARQ-ACK in that PUCCH slot and that PUCCH slot is not considered as a potential target slot for SPS HARQ-ACK deferral anymore.



 
2.1 Summary of companies input in their contributions 

2.1.1 PUCCH repetition and SPS HARQ-ACK deferral: 

Support the joint operation of SPS HARQ-ACK deferral and PUCCH repetition: 
· Yes:  vivo [3] (if easily agreeable), CATT [5], Sony [6], DOCOMO [8], OPPO [13], Intel [15], Ericsson [18], LG [23] 
· No: Nokia/NSB [1] (not needed), Huawei/HiSi [2], ZTE [4], Spreadtrum [10], Lenovo/Moto [21] (?, not expect that an SPS PUCCH resource is configured with repetition)
·  

How to support this: 
· Alt. 1 – i.e. PUCCH repetition procedure from the initial slot: 
· Yes: Nokia/NSB [1] (if supported), ZTE [4] (if supported), Sony [6], DOCOMO [8] (with modifications), OPPO [13], LG [23]
· No: 
· Details: 
· Sony [6]: 
· SPS HARQ-ACK deferral is not used if repetitions are used in the initial PUCCH
· An SPS HARQ-ACK is deferred to a target PUCCH with repetition if at least the first valid PUCCH repetition of the target PUCCH is within the deferral time limit k1+k1def from the SPS
· DOCOMO [8]
· If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure, with taking PUCCH repetition factor into account. 
· For a slot which doesn’t satisfy target slot condition defined for R17 SPS HARQ-ACK deferral procedure, but the PUCCH resource in this slot has PUCCH repetition factor larger than 1, the slot is determined as target slot.
· 
· Alt. 3 – i.e. SPS HARQ-ACK deferral procedure from the initial slot: 
· Yes: vivo [3], CATT [5] (with modification), Intel [15], Ericsson [18], 
· No: Nokia/NSB [1] (allows for SPS periodicity smaller than repetition factor, creates issues if having some SPS bits subject to deferral and some SPS bits not subject to deferral  parallel procedures for the two different classes), DOCOMO [2] (some SPS HARQ-ACK bits in the initial slot may be dropped, which leads to more HARQ-ACK dropping than in Rel-16), 
· Details: 
· CATT [5] add to Alt. 3: If the SPS HARQ from the initial PUCCH slot is not subject to deferral and the PUCCH resource has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules of SPS HARQ deferral
· Other input: 
· ETRI [14]: If being repeated, the PUCCH is transmitted within the latest effective time window in the HARQ codebook if applicable.
· Intel [15]: SPS deferral with PUCCH repetition may further complicate the PUCCH repetition procedure due to overlap restrictions – which should be relaxed as: 
· For overlap of repeated PUCCH, when one of UCIs contains SPS HARQ-ACK with enabled deferral, the UE can expect the first PUCCH and any of the second PUCCHs to start at a same slot and include a UCI type with same priority. One of these UCIs can be dropped.
· Ericsson [18]: Similar motivation as Intel above – but having a different proposal on the handling of the overlapping as: 
· When a PUCCH carrying SPS HARQ-ACK partially overlaps in a slot with a PUCCH repetition(s) that is started earlier and carries HARQ-ACK, that slot is assumed unavailable for DL SPS deferral for PUCCH carrying SPS HARQ-ACK. and the DL SPS HARQ-ACK can be deferred further to determine target slot.
· Lenovo/Moto [21]: the max. deferral is applicable to the first PUCCH/PUSCH repetition
· LG [23]: Similar issue as raised by Intel & E/// - on the collision handling, but having a different proposal:
· For collision between PUCCH repetition by SPS HARQ-ACK deferral and other (HARQ-ACK) PUCCH, PUCCH repetition carrying the deferred HARQ-ACK can be overridden by other PUCCH transmission or repetitions.
· LG [23] on the maximum deferral operation with PUCCH repetition: 
· Option 1: The maximum deferral limitation is applied only to the first repetition. Other repetition starting from the target PUCCH slot is performed without considering the maximum deferral limitation.
· Option 2: The maximum deferral limitation can be increased by K and is applied to the last repetition.
· Option 3: PUCCH resource with repetition is regarded as invalid for SPS HARQ-ACK deferral. When UE determines a target slot for deferred SPS HARQ-ACK, UE would choose different slot where the valid PUCCH without repetition is. 
· Option 4: If target slot and PUCCH resource are determined and the determined PUCCH resource is configured with repetitions, UE would drop the deferred SPS HARQ-ACK.




2.1.2 PUCCH carrier switching and SPS HARQ-ACK deferral 

SPS deferral and PUCCH cell switching based on dynamic indication: 
· Support:  Nokia/NSB [1] (if simple conditions), Huawei/HiSi [2], vivo [3] (if simple conditions), ZTE [4], Qualcomm [11] (?), Apple [17] (for the same numerology / PUCCH slot/subslot length only), Ericsson [18], NEC [20], Lenovo/Moto [21], LGE [23]
· Do not support: CATT [5], DOCOMO [8], Spreadtrum [10], Intel [15]
· Details:
· gNB ensures that a dynamic PUCCH on SCell is not triggered in slots where there is SPS HARQ-ACK feedback to be transmitted in the PCell (i.e., the valid target slot for the deferred SPS HARQ): Nokia/NSB [1], Apple [17]
· Huawei/HiSi [2]: For a slot before the target slot during the SPS HARQ-ACK deferring procedure on PCell, the UE can be scheduled to transmit DG HARQ-ACK on SCell.
· ZTE [4]: 
· For the initial slot in the Pcell, when the UE performs UCI multiplexing to determine whether the SPS HARQ-ACK is deferred, it should also consider multiplexing the SPS HARQ-ACK to the overlapping PUCCH slot of the Scell if there is a PUCCH indicated by DCI with PUCCH cell indicator . 
· If the multiplexed PUCCH is valid in Scell slot, the SPS HARQ-ACK is transmitted in the multiplexed PUCCH slot; otherwise, the SPS HARQ-ACK is deferred.
· If the target slot i in Pcell determined by the SPS HARQ-ACK deferral is not earlier than slot j in Scell with a PUCCH indicated by DCI with PUCCH cell indicator, then the UE 
· multiplexes the deferred SPS HARQ-ACK with the UCI in the PUCCH of slot j of Scell, and 
· determines a PUCCH in slot j from Scell to transmit the multiplexed UCIs, and 
· transmits the determined PUCCH in Scell, and 
· stops the SPS HARQ-ACK deferral.
· Apple [17]:
· if PCell/PScell/PUCCH-Scell’s SCS is larger than that of alternative PUCCH cell’s, considering concatenating multiple deferred SPS HARQ codebooks and append them to the dynamically indicated HARQ codebook
· Moderator comment: Just to check, isn’t this contradicting with own Apple proposals 1 & 2? – where it says: 
· Proposal 1: joint operation of SPS HARQ deferral and dynamic PUCCH carrier switching with the same numerology for PCell/PScell/PUCCH-Scell and alternative PUCCH cell is supported
· Proposal 2: joint operation of SPS HARQ deferral and dynamic PUCCH carrier switching is supported if the dynamically indicated PUCCH is on PCell/PScell/PUCCH-Scell
· if PCell/PScell/PUCCH-Scell’s SCS is smaller than that of alternative PUCCH cell’s, consider the following alternatives:
· in Alternative 1, from UE’s point of view, the very first one indicated PUCCH can carry SPS HARQ deferral.
· In Alternative 2, one bit or one code state in the DCI can be introduced to explicitly trigger SPS HARQ deferral.
· In Alternative 3, the UE use indicated PUCCH in the first alternative Cell overlapping with a primary cell’s slot for SPS HARQ deferral test. 
· Moderator comment: Just to check, isn’t this contradicting with own Apple proposals 1 & 2? – where it says: 
· Proposal 1: joint operation of SPS HARQ deferral and dynamic PUCCH carrier switching with the same numerology for PCell/PScell/PUCCH-Scell and alternative PUCCH cell is supported
· Proposal 2: joint operation of SPS HARQ deferral and dynamic PUCCH carrier switching is supported if the dynamically indicated PUCCH is on PCell/PScell/PUCCH-Scell
· Ericsson [18]: If SPS HARQ-ACK deferral is enabled for the SPS configuration activated with PUCCH cell indicator, the deferral can be applied when needed on the target/indicated PUCCH cell.
· NEC [20]: 
· In case the configured PUCCH resource in initial slot on Pcell/PScell for SPS HARQ-ACK colliding with invalid symbol is overlapped with a dynamic indicated PUCCH on PUCCH-Scell in time domain, the SPS HARQ-ACK will be not multiplexed on the dynamic indicated PUCCH resource and further deferred.
· The target PUCCH slot for SPS HARQ-ACK deferral is defined as the next PUCCH slot where sps-PUCCH-AN-List-r16 or n1PUCCH-AN PUCCH resource is regarded as valid, or a PUCCH resource (from PUCCH-ResourceSet, i.e. DG PDSCH HARQ multiplexed) on Pcell/PScell is dynamically indicated.
· Lenovo/Moto [21]:
· A UE increases a slot index for SPS HARQ-ACK deferral based on PCell/PSCell/PUCCH-SCell.
· If a slot for the active UL BWP of the PCell/PSCell/PUCCH-SCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell, the UE checks all the slots of the PUCCH-sSCell overlapping with the slot of the PCell/PSCell/PUCCH-SCell to determine “the next PUCCH slot” and the cell for PUCCH transmission.
· LGE [23]:
· The UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH cell.
· UE drop SR/P-CSI transmission on a PUCCH resource if the PUCCH resource is overlapped with other (HARQ-ACK) PUCCH scheduled with PUCCH carrier indication.



SPS deferral and semi-static PUCCH cell switching (additional details):
· Qualcomm [11] suggesting adding the following additions to the previous agreement: 
· Note: If “the next PUCCH slot” on the PUCCH cell indicated by the PUCCH cell pattern can not carry the total UCI payload, SPS HARQ bits are dropped.
· Moderator comment: Please note, that we extensively discussed this in in RAN1#106-e – without a decision. At that time 13 companies proposed the UE to not expect the total payload size to not fit there. Without any further agreement, this is to be regarded as an error case by the UE (as discussed at that time)  
· Note: If SPS HARQ is configured with repetitions, all deferred SPS HARQ repetitions take place in ”in the same PUCCH cell” (If the semi-static PUCCH cell switching happens between PUCCH repetitions, the PUCCH cell switching is delayed after the last repetition).


2.1.3 Type 3 CB and SPS HARQ-ACK deferral 

Remaining or further details: 
· Nokia/NSB [1]: clarify that if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot, the UE stops the procedure to determine the earliest second slot in that slot
· ZTE [4]: 
· Operation:
· If the target slot for the deferred SPS HARQ-ACK and slot for e-type3 CB or type3 CB is the same slot, the UE transmits the e-type 3 CB or type 3 CB and stops the SPS HARQ-ACK delay.
· If the HARQ process corresponding to the deferred SPS HARQ-ACK is not included in the HARQ process set corresponding to the e-type 3 CB, the deferred SPS HARQ-ACK is concatenated after the e-type 3 CB, and the UE transmits multiplexed HARQ-ACK CB including the e-type3 CB and the delayed SPS HARQ-ACK.
· Otherwise, the UE independently transmits the deferred SPS HARQ-ACK and e-type 3 CB or type 3 CB in their respective slots.
· Qualcomm [11] proposes a change to the previous agreement: 
· In case a R16 Type 3 HARQ-ACK CB or an enhanced Type 3 HARQ-ACK codebook is triggered for transmission in a PUCCH slot, the UE stops any ongoing/newly triggered deferral procedure of SPS HARQ-ACK within the time window from the start of X-th symbols after the end of DCI scheduling Type 3 HARQ-ACK codebook and up to the start of the PUCCH transmission of Type 3 HARQ CB.
· The value of X is up to UE capability. 


2.1.4 One-shot HARQ-ACK re-tx and SPS HARQ-ACK deferral 

Support the joint operation (RAN1#107-e Proposal 3.3.9): 
· Yes: Huawei / HiSi [2], vivo [3], ZTE [4], CATT [5], DOCOMO [8], OPPO [13]
· No: 
· Further details: 
· The PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot for SPS HARQ-ACK deferral. The deferred SPS HARQ-ACK in a target slot is appended to the retransmitted HARQ-ACK CB: Huawei/HiSi [2], OPPO [13] (per PHY priority)
· UE expects to be scheduled for one-shot retransmission of the original SPS HARQ-ACK enabled with deferring by only taking the target slot as the one-shot original slot: Huawei/HiSi [2]
· One-shot triggering of HARQ-ACK re-transmission can be used to retrieve deferred SPS HARQ-ACK dedicatedly: vivo [3] (… and stop the deferral procedure?), 
· Append the deferred SPS HARQ in the target slot to the one-shot HARQ-retx codebook and stop the deferral procedure: ZTE [4]
· CATT [5]:
· The HARQ-ACK CB including deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_offset will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI;
· The PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority as the PHY priority of the triggered one-shot HARQ-ACK re-transmission;
· The deferred SPS HARQ-ACK in a target slot is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission.
· DOCOMO [8]
· one-shot triggered new retransmission should not impact deferring for SPS HARQ-ACK bits with different PHY priority from the priority indicated by the triggering DCI.
· deferred SPS HARQ-ACK bits with same PHY priority as indicated by the triggering DCI will be dropped.
· Only initial HARQ-ACK bits in the indicated “old HARQ-ACK CB” will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI
· LG [20] adopt either option:
· Alt. 1: UE assume there is no SPS HARQ-ACK deferral for the one-shot HARQ-ACK re-transmission. In other words, UE performs one-shot HARQ-ACK re-transmission as if no SPS HARQ-ACK deferral occurs or is configured.
· Alt. 2: HARQ-ACK codebook re-transmission doesn’t carries SPS HARQ-ACK able to be deferred. HARQ-ACK codebook re-transmission only includes dynamic HARQ-ACK codebook or SPS HARQ-ACK not configured with deferral.


2.1.5 Other SPS HARQ deferral issues
· ZTE [4] on Type 1 CB for deferred SPS PDSCH
· If the HARQ-ACK feedback for a PDSCH resource is performed with SPS HARQ-ACK deferral, and if a Type 1 codebook contains the PDSCH resource, NACK information is generated for the PDSCH resource in the initial HARQ bits in Type 1 codebook.
· Moderator comment: Just to check, what is the advantage to set it to ‘NACK’ and thereby complicate the Type 1 CB creation (i.e. additional specification impact). Clearly this can be done, but if having no reason to do so, why complicate the specification & implementation effort?
· Reply to Moderator comment: Our intention is to improve the decoding performance of PUCCH, as the gNB is aware of the NACK information in the initial HARQ bits in Type 1 codebook. If companies think the complexity of specification effort is not acceptable, we can depriority this issue.
· Qualcomm [11]: If there are new DG HARQ bits in a PUCCH slot, this slot is considered a target PUCCH slot.
· If the PUCCH resource in the target PUCCH slot is not sufficient for both new DG HARQ bits and deferred SPS HARQ, then, deferred SPS HARQ are dropped and only the new DG HARQ bits are transmitted.
· Moderator comment: Please note, that we extensively discussed this in in RAN1#106-e – without a decision. At that time 13 companies proposed the UE to not expect the total payload size to not fit there. Without any further agreement, this is to be regarded as an error case by the UE (as discussed at that time)  
· ETRI [14]: It is allowed to multiplex deferred SPS HARQ-ACK bits onto a HARQ codebook from any usage scenario (e.g. multicast broadcast, sidelink, non-terrestrial network, etc can be considered)
· Lenovo/Moto [21] identified the missing half-duplex CA operation from the specification and suggesting the following handling: 
· In half-duplex CA case, for SPS HARQ-ACK deferral, valid symbols in the initial and target PUCCH slot/sub-slot are determined by taking into account the followings:
· the PUCCH in one cell colliding with at least one symbol of a set of symbols for SSB in another cell of the multiple serving cells is regarded as ‘invalid’ or ‘no symbols for UL transmission’.
· the PUCCH in one cell colliding with at least one symbol of a set of symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponding to a PDCCH, PDSCH, or CSI-RS reception configured by higher layer on the reference cell is regarded as ‘invalid’ or ‘no symbols for UL transmission’.

2.1.6 Identified needed specification changes based on available agreements / operation 
Moderator does not intend to discuss TPs / specs changes based on available agreements. The related changes are combined in a parallel summary document provided to the relevant spec editors for their consideration for further specs updates after RAN1#107bis-e. 


Identified issues / needed changes by companies:
· Nokia/NSB [1]: clarify that: if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot, the UE stops the procedure to determine the earliest second slot in that slot
· TP provided in Sec. 2.3 in [1]
· Problem description and TP included in parallel TDoc for editors’ consideration
· ZTE [4]: RAN1 should clarify the UE behavior in the initial slot and the target slot where there is only one SPS HARQ-ACK provided and no other UCIs and PUSCH (i.e., no UCI multiplexing being performed).
· TP provided in Sec. 2.1 in [4]
· Problem description and TP included in parallel for editors’ consideration


2.2 1st Round of email approvals

Half-duplex CA UEs and SPS HARQ-ACK deferral
Based on the GTW discussions, we are supposed to discuss this here. Please note, that ‘half-duplex CA UE’ here does not mean the coverage enhancement half-duplex UE (but TDD with CA and half-duplex CA restrictions). 

Mod Proposal 1: SPS HARQ-ACK deferral is supported also for half-duplex CA UEs. Valid symbols in the initial and target PUCCH slot/sub-slot are determined by taking into account the following:
· among multiple serving cells enabled with half-duplex, the PUCCH in one cell colliding with at least one symbol of a set of symbols for SSB in another cell of the multiple serving cells is regarded as ‘invalid’ or ‘no symbols for UL transmission’.
· among multiple serving cells enabled with half-duplex, the PUCCH in one cell colliding with at least one symbol of a set of symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponding to a PDCCH, PDSCH, or CSI-RS reception configured by higher layer on the reference cell is regarded as ‘invalid’ or ‘no symbols for UL transmission’.



	Supporting companies 
	Lenovo

	Objecting companies
	vivo, Spreadtrum, LG



	Company
	Comments 

	Lenovo
	In our understanding, half-duplex CA capability, which can exploit multiple carriers, is more advanced capability than single-carrier TDD capability. Since SPS HARQ-ACK deferral can be configured for UE only supporting single carrier TDD and Rel-16 PUSCH repetition B (i.e. Rel-16 URLLC feature) also supports half-duplex CA UEs, half-duplex CA UEs should be able to be configured for SPS HARQ-ACK deferral.

	Huawei/Hisi
	As the first glance, we think the proposal is ok in principle. Some modifications to make it more clear:
· among multiple serving cells enabled with half-duplex, the PUCCH in one cell colliding with at least one symbol of a set of symbols for SSB in another cell of the multiple serving cells is regarded as ‘invalid’ or ‘no symbols for UL transmission’.
· among multiple serving cells enabled with half-duplex, the PUCCH in one cell colliding with at least one symbol of a set of symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponding to a PDCCH, PDSCH, or CSI-RS reception configured by higher layer on the reference cell is regarded as ‘invalid’ or ‘no symbols for UL transmission’.
In addition, we need to identify the joint operation with other features. E.g., at least the joint operation with PUCCH carrier switching is not supported as per our understanding, if the PCell and sSCell are within the multiple serving cells enabled with half-duplex. Considering the joint operation between PUCCH carrier switching and SPS deferral is supported, we need to be careful on handling the restrictions on the applicable cases.

	vivo
	We prefer not to support SPS HARQ deferral for half-duplex CA UEs. It is not typical case or typical UE for supporting the URLLC services. We understand PUSCH repetition Type B for half-duplex CA UEs is supported by specification, but it was added in very late stage of Rel-16 maintainance phase, and still this is not the typical case for URLLC services. 
To support SPS HARQ deferral for half-duplex CA UEs, we need to discuss intra-band and inter-band half-duplex cases, SSB and CORESET#0 for reference cell and other cells. Large spec impacts are expected. So, we prefer to not to support SPS HARQ deferral for half-duplex CA UEs.

	Moderator
	HW suggested modification adopted. 

	Spreadtrum
	We agree with vivo. And have some additional worries about this would lead to more issues for SPS HARQ deferral. Such as:
1. Joint operation of SPS HARQ-ACK deferral and PUCCH carrier switching is supported, so whether this is enabled too for half duplex CA UE. If yes, it is clearly that even more problems need to be study.
2. SPS HARQ-ACK deferral is enable and configured per PUCCH cell group, however, half duplex CA is based on inter-band or intra-band, as mentioned by vivo. So large specification efforts are needed.
So, we prefer not to support this at this late stage. 

	LG
	We prefer not to support half duplex CA case for HARQ-ACK deferral. In this meeting, we see lots of issues and proposal provided for SPS HARQ-ACK deferral, especially about joint operation. In this situation, we also have fundamental concern on adding half duplex CA case to SPS HARQ-ACK deferral.  As mentioned above, it may be necessary to discuss whether half duplex CA can be enabled for each joint operation case. 
Otherwise, we think it should be separated UE capability.






One-shot HARQ-ACK re-transmission and SPS HARQ-ACK deferral
There had been discussions already in RAN1#107-e (in several rounds) and 6 companies discuss to support the joint operation. Therefore, the latest proposal (Proposal 3.3.9) from RAN1#107-e is again brought forward with modifications / additions in red. 
Mod Proposal 2.2.1: Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral 
· The HARQ-ACK CB including deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_retx_offset will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI
· The PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority (at least for operation with Rel-16 PHY prioritization) as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· The deferred SPS HARQ-ACK in a target slot is appened to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission. 
· FFS: if one-shot triggering re-tx of SPS HARQ-ACK for deferral from the initial slot, the candidate slot during deferring, or only from the target slot is possible. 


	Supporting companies 
	Nokia/NSB, Sony (with clarifications), Lenovo, DOCOMO (with clarification) Huawei/Hisi (with changes), vivo, Panasonic, Intel, CATT, NEC,OPPO, Spreadtrum, Ericsson, ZTE (with changes)

	Objecting companies
	Samsung, LG



	Company
	Comments 

	Sony
	We support the joint operation but would need clarifications on the proposal.
On the 1st sub-bullet:

· The HARQ-ACK CB including deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_retx_offset will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI
Does this mean that the deferred SPS HARQ-ACK bit is already multiplexed into a PUCCH and that PUCCH is triggered for retransmission.  That is say PUCCH#1 initially carries SPS HARQ-ACK is dropped and therefore is deferred to PUCCH#2.  However, PUCCH#2 is being triggered for 1-shot retransmission where a triggered PUCCH#3 carries the retransmissions for PUCCH#2.  Hence the SPS HARQ-ACK from PUCCH#1 that was originally deferred to PUCCH#2 is now (also) transmitted in PUCCH#3?

This basically means that whatever that was in PUCCH#2 will be retransmitted in PUCCH#3 and so if a deferred SPS HARQ-ACK was in PUCCH#2 then it will be retransmitted in PUCCH#3.  If this is the intention then we can agreed with this proposal.

On the FFS:

· FFS: if one-shot triggering re-tx of SPS HARQ-ACK for deferral from the initial slot or only from the target slot is possible. 

Do the “initial slot” and “target slot” refer to the initial slot for the SPS HARQ-ACK PUCCH and target slot of the SPS HARQ-ACK PUCCH?  Or do they refer the initial/target PUCCH slot of the 1-shot ReTx?



	Lenovo
	We think operation in the first bullet is beneficial when transmission of HARQ-ACK CB including deferred SPS HARQ-ACK in a target slot is cancelled.  

	DOCOMO
	We can accept the second bullet of the proposal for sake of progress.
Regarding Sony’s question on intention of the first bullet, we share same understanding as Sony. The intention is to clarify all HARQ-ACK bits in the indicated old HARQ-ACK CB will be retransmitted in the new PUCCH, as in the following example. 

	
	[image: ]

We can also accept the first of the proposal for sake of progress, if some questions can be clarified. The first question is how to define “including”? Does it mean actually multiplexed and transmitted? For the following example, can we consider that the HARQ-ACK CB indicated by HARQ_retx_offset includes HARQ-ACK bits for SPS PDSCH#1, and SPS PDSCH#2? If this question can be clarified, we’re fine with the first bullet.
· If yes, then HARQPACK bits for SPS PDSCH#1, #2 and #3 are all retransmitted. 
· If no, only HARQ-ACK bit for SPS PDSCH#3 is retransmitted.
[image: ]
It seems the FFS bullet is considering to preclude such case by “or only from the target slot”, but we have some concern to have such limitation. If one-shot triggering of HARQ-ACK reTx from initial slot is not supported, it seems impossible for gNB to trigger reTx for a SPS HARQ-ACK bit if the SPS HARQ-ACK bit can’t find a target slot due to maximum k1 limitation. On ther othe hand, there are also SPS configurations which are not enabled for deferral. Therefore, we think it is not reasonable to preclude triggering of HARQ-ACK reTx from initial slot. 

	Huawei/Hisi
	Two comments:
1) As the joint operation between SPS deferral and and intra-UE multiplexing is still pending, whether the one-shot PUCCH slot can be a target slot for SPS deferral of a different priority is not clear, so we recommend to add ‘at least for the same priority’ to be safe.
2) I guess the intention of the FFS part is to identify the validity of the PUCCH slots during SPS deferral procedure (including the initial slot/intermediate slot/target slot) to be scheduled as the original PUCCH for one-shot retx? If that is the sense, we suggest the following changes to make it clear.
Changes in below:	
· The PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot at least for SPS HARQ-ACK deferral with same PHY priority as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· The deferred SPS HARQ-ACK in a target slot is appened to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission. 
· [bookmark: _Hlk93403889]FFS: if one-shot triggering re-tx of SPS HARQ-ACK for deferral from the initial slot, the candidate slot during deferring, or only from the target slot is possible. 


	vivo
	To Sony’s question, our understanding for the 1st subbullet of “The HARQ-ACK CB including deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_retx_offset” is target slot for the deferred SPS HARQ-ACK given the last FFS bullet. About the FFS, the “initial slot” and “target slot” refer to the initial slot for the SPS HARQ-ACK PUCCH and target slot of the SPS HARQ-ACK PUCCH. 


	Sony
	@DOCOMO, vivo: Thanks for your clarification.  Glad we have the same understanding for Sub-bullet 1.

On the FFS, we share similar view with DOCOMO that it would restrictive not to allow 1-shot ReTx to indicate an initial SPS HARQ-ACK PUCCH as the original PUCCH for 1-shot Retransmission.

	Moderator
	@Sony – yes this is the correct understanding. 
I modified the proposal a bit to take the HW suggestions into account. 

	Samsung
	One-shot is a more powerful tool than HARQ-ACK deferral. Despite the time varying HARQs used for SPS PDSCH, it is even possible for a NW to have a corresponding triggering state and, even if not, the worst-case scenario can be that the UE reports, on average, a few more HARQ-ACK bits than needed (and if there is “one-shot”, it makes sense that there are more HARQ-ACK bits than only the ones from SPS deferral). The tradeoff between specification complexity and potential benefit for introducing a new combination feature is negative (not even considering the current stage of Rel-17). 

	Intel
	To us, this joint operation should be almost automatically supported with properly specified procedures for SPS HARQ-ACK deferral and one-shot HARQ-ACK retransmission. What needs to be clear is that deferred SPS HARQ-ACK from a given slot (the one which is already decided to be in a later slot) should not be included into the retransmission. Only SPS HARQ-ACK bits which are already fixed to a given slot can be retransmitted when this slot is pointed by HARQ_retx_offset.

	ZTE
	We are fine with the proposal, and also agree Sony and DOCOMO’s motivation on initial slot. Also we ignored another case should be discussed.
When the target slot of SPS deferral is not indicated by the HARQ_retx_offset, i.e., the CB of one-shot doesn’t include the SPS HARQ-ACK information bits, the target slot may collide with the new PUCCH slot triggered by one-shot triggering DCI, how to handle the case? In our contribution, we propose that:
Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral
 
· If the target slot determined based on the deferred SPS HARQ-ACK and slot for a re-transmitted HARQ-ACK CB scheduled by one-shot triggering DCI is the same slot, the UE transmits multiplexed HARQ-ACK CB including the deferred SPS HARQ-ACK and the re-transmitted HARQ-ACK CB, and stops the SPS HARQ-ACK delay.
· The deferred SPS HARQ-ACK is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission.
· Otherwise, the UE independently transmits the deferred SPS HARQ-ACK and the re-transmitted HARQ-ACK CB in their respective slots.
So we suggest adding a FFS in the last bullet of FL’s proposal:
· FFS: handling the case that the SPS deferral target slot collides with the new PUCCH slot triggered by one-shot triggering DCI. 


	QC
	Support the following proposal (in purple)
Proposal 2.2.1: Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral 
· The HARQ-ACK CB including deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_retx_offset and this slot indicated by the HARQ_retx_offset is the “initial slot” at which SPS HARQ collision with DL happens, will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI, with all HARQ CB contents.
· The HARQ-ACK CB including deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_retx_offset and this slot indicated by the HARQ_retx_offset is the “target slot” at which deferred SPS HARQ was planned to happen, will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI, with only new (non-deferred) HARQ CB bits.
· The PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· The deferred SPS HARQ-ACK in a target slot is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission. 
· FFS: if one-shot triggering re-tx of SPS HARQ-ACK for deferral from the initial slot or only from the target slot is possible. 

The rationale is that already deferred SPS HARQ bits about to be transmitted at a target slot should not be retransmitted with a “retransmitted HARQ CB”.
The following agreement should be applied

Agreement
For SPS HARQ-ACK deferral, if after the target PUCCH slot determination the deferred SPS HARQ-ACK cannot be transmitted, the deferred SPS HARQ-ACK bits are not further deferred and are dropped.


	LG
	For the operation in the first bullet, it cannot recover deferred PUCCH transmission failure due to DCI missing or wrong deferral procedure. We don’t think it is beneficial to include deferred HARQ-ACK for codebook re-transmission than preclude. 
For the second bullet, we cannot understand why it is beneficial than current UE behavior. If there is available PUCCH resource before one-shot HARQ-ACK Tx, UE can transmit deferred SPS HARQ-ACK earlier based on current specification. If UE cannot determine target slot until a slot where one-shot transmission is triggered, UE naturallty selects the slot of one-shot transmission as target slot based on the current specification. It seems not beneficial to sacrifice SPS HARQ-ACK latency without technical reason. 
We are fine with subbelet and FFS point. If deferred SPS HARQ-ACK transmission and one-shot transmission are overlapping in slot-level, they can be multiplexed as described in subbullet. 



	Moderator
	@Intel: The timeline for triggering the one-shot triggering is defined. So a bit unclear how the UE could determine a second slot for SPS HARQ-ACK deferral to be later than the slot where the one-shot HARQ-ACK re-transmission is to happen?
@ZTE: the current proposal says, that slot for the re-tx is a regarded as a valid target slot. Clearly, if the deferred SPS HARQ-ACK is transmitted before the search for second slot is stopped before already, and if not, the that slot is the target slot. Not sure what is unclear about the current proposal. 
@QC: we can try to incorporate the handling of ‘SPS HARQ-ACK deferral initial slot’ and ‘SPS HARQ-ACK deferral target slot’ to be re-transmitted here. But it was not clear which way to go there – and based on the feedback given so far, majority of companies prefer Alt. 2 there (but this can be incorporated for GTW or next round)




2.3 1st Round of email discussions

PUCCH repetition and SPS HARQ-ACK deferral
About 2/3 of the companies providing input suggesting supporting the combination of PUCCH repetition and SPS HARQ-ACK deferral and about 1/3 of the companies suggest not to support this combination. The argumentation that had been there earlier already is that the PUCCH repetition operation has inherently included the deferral already. So there is no need to complicate the operation if something is supported already. 
On the earlier discussed Alternatives (Alt. 1 vs. Alt. 3), 6 companies prefer Alt. 1 and 4 companies prefer Alt. 3 operation. Two companies specifically point out issues by adopting Alt. 3, such as additional HARQ-ACK dropping and still the parallel operation of the deferral procedures of SPS deferral and PUCCH repetition, if a HARQ-ACK information with are partially subject to SPS HARQ deferral and SPS HARQ not being subject to SPS HARQ-ACK deferral, requiring further adaptations to Alt. 3 as proposed by CATT. The situation / input by different companies shown here: 
	Support the joint operation of SPS HARQ-ACK deferral and PUCCH repetition: 
· Yes:  vivo [3] (if easily agreeable), CATT [5], Sony [6], DOCOMO [8], OPPO [13], Intel [15], Ericsson [18], LG [23] 
· No: Nokia/NSB [1] (not needed), Huawei/HiSi [2], ZTE [4], Spreadtrum [10], Lenovo/Moto [21] (?, not expect that an SPS PUCCH resource is configured with repetition)
How to support this: 
· Alt. 1 – i.e. PUCCH repetition procedure from the initial slot: 
· Yes: Nokia/NSB [1] (if supported), ZTE [4] (if supported), Sony [6], DOCOMO [8] (with modifications), OPPO [13], LG [23]
· Alt. 3 – i.e. SPS HARQ-ACK deferral procedure from the initial slot: 
· Yes: vivo [3], CATT [5] (with modification), Intel [15], Ericsson [18], 
· No: Nokia/NSB [1] (allows for SPS periodicity smaller than repetition factor, creates issues if having some SPS bits subject to deferral and some SPS bits not subject to deferral  parallel procedures for the two different classes), DOCOMO [2] (some SPS HARQ-ACK bits in the initial slot may be dropped, which leads to more HARQ-ACK dropping than in Rel-16), 



Moreover, three companies point out that the SPS deferral with PUCCH repetition may further complicate the PUCCH repetition procedure due to overlap restrictions and provide different solutions there. 
Looking at this rather unclear situation, it is proposed to check already in the first GTW session if there is a chance to have this feature in Rel-17 – to prevent unnecessary additional discussions on the needed details. 

Proposal 10: RAN1 to clarify the support of joint operation of PUCCH repetition and SPS deferral, by either adopting: 
· Alt. 1: Proposed Agreement: Support the joint operation of SPS HARQ-ACK deferral and PUCCH repetition based on Alt. 1 (from RAN1#107-e), i.e., 
· If the PUCCH format or PUCCH resource in the initial slot has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules of SPS HARQ deferral.
· In case the PUCCH in the initial slot does not have a PUCCH repetition factor larger than 1, the SPS HARQ-ACK deferral rules for the initial slot apply. If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation after the first PUCCH repetition.
· FFS: Additional modifications or relaxations of the overlapping restrictions
· Alt. 2: Proposed Agreement: Support the joint operation of SPS HARQ-ACK deferral and PUCCH repetition based on Alt. 3 (from RAN1#107-e), i.e., 
· If the SPS HARQ from the initial PUCCH slot is subject deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure without taking PUCCH repetition into account. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation after the first PUCCH repetition.
· FFS: Additional modifications or relaxations of the overlapping restrictions
· Alt. 3: Proposed Conclusion: There is no consensus to support joint operation of SPS HARQ-ACK deferral and PUCCH repetition in Rel-17. 


	Alt. 1 – supporting companies
	Nokia/NSB (if supported, but prefer not to support), Sony, Panasonic, DOCOMO (if supported),OPPO, Ericsson(2nd), LG

	Alt. 2 – supporting companies
	Lenovo, vivo (if supported), Intel, CATT,OPPO, Ericsson (1st), LG (can accept)

	Alt. 3 – supporting companies 
	Nokia/NSB, Lenovo Huawei/Hisi, vivo, Samsung, CATT, Sharp, NEC, DOCOMO, Spreadtrum, ZTE, QC

	Other
	



	Company
	Comments 

	Nokia/NSB
	Looking at the current situation and the open issues overall, we prefer not to support it (as little advantages over PUCCH repetition only) 

	Huawei/Hisi
	Considering that the Rel-16 PUCCH repetition can well support postponing of UCI and thereby almost fully covers the benefits of SPS deferral, the extra advantages for joint operation between PUCCH repetition and SPS HARQ-ACK deferral are very marginal.
The overoptimization of the joint operation between SPS HARQ-ACK deferral and PUCCH repetition need to consider at least the issues of whether to identify repetition factor first or to perform deferral first, how to identify and handle the staggered overlap cases, etc., which make the spec rather complicated.

	Samsung
	The topic was discussed in RAN#107-e. Even though repetitions have been introduced in URLLC, there is little/no motivation to consider combinations of PUCCH repetitions and HARQ-ACK deferral. PUCCH repetitions also implement deferral since Rel-15. The specification impact is also not simple.

	Intel
	We would like to see if group can consider Alt.2. If not possible, Alt.3 is also acceptable.

	OPPO
	PUCCH repetition is configured per PUCCH format and SPS HARQ-ACK deferral is configured per SPS configurations, so deferral benefit from PUCCH repetition can not replace SPS HARQ-ACK deferral, and vice versa. So joint operation of PUCCH repetition and SPS HARQ-ACK deferral is necessary.
Either  Alt1 and Alt 2 is fine for us.

	QC
	Alt 3. The other companies in favor of no joint support of SPS HARQ deferral and PUCCH repetitons gave the rationale.

	LG
	We think the discussion should be between Alt. 1 and Alt. 2. If we cannot make a decision between Alt 1 and 2, then Alt. 3 would be automatically selected.
We are open to both Alt. 1 and Alt. 2




Type 3 HARQ-ACK CB and SPS HARQ-ACK deferral
There had been discussions in the CR phase on how to interpret the following RAN1#107 decision:
	Agreement
Support simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or enhanced Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral.
· In case a R16 Type 3 HARQ-ACK CB or an enhanced Type 3 HARQ-ACK codebook is triggered for transmission in a PUCCH slot, the UE stops the deferral procedure of pending SPS HARQ-ACK in that PUCCH slot and that PUCCH slot is not considered as a potential target slot for SPS HARQ-ACK deferral anymore.




Nokia, ZTE and Qualcomm provided 3 different interpretations here. As one of them involves UE capability signalling (with RAN2 impact), it would be good to clarify this within RAN1#107bis-e: 
· Alt. 1 (see Nokia in [1]): 
· if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot, the UE stops the procedure to determine the earliest second slot in that slot. 
· The pending SPS HARQ information for deferral is not multiplexed with the enhanced Type 3 CB in that slot. 
· Alt. 2 (see ZTE in [4]): 
· If the target slot for the deferred SPS HARQ-ACK and slot for e-type3 CB or type3 CB is the same slot, the UE transmits the e-type 3 CB or type 3 CB and stops the SPS HARQ-ACK delay.
· If the HARQ process corresponding to the deferred SPS HARQ-ACK is not included in the HARQ process set corresponding to the e-type 3 CB, the deferred SPS HARQ-ACK is concatenated after the e-type 3 CB, and the UE transmits multiplexed HARQ-ACK CB including the e-type3 CB and the delayed SPS HARQ-ACK.
· Otherwise, the UE independently transmits the deferred SPS HARQ-ACK and e-type 3 CB or type 3 CB in their respective slots.
· Alt. 3 (see QC in [11]): 
· In case a R16 Type 3 HARQ-ACK CB or an enhanced Type 3 HARQ-ACK codebook is triggered for transmission in a PUCCH slot, the UE stops any ongoing/newly triggered deferral procedure of SPS HARQ-ACK within the time window from the start of X-th symbols after the end of DCI scheduling Type 3 HARQ-ACK codebook and up to the start of the PUCCH transmission of Type 3 HARQ CB.
· The value of X is up to UE capability. 

Question 2.3.2: Which of the Alt. 1, Alt. 2 or Alt. 3 do you support (taking also your understanding of the intended operation based on the RAN1#107-e decision into account)?

	[bookmark: _Hlk93168979]Alt. 1 – supporting companies
	Nokia/NSB, Sony, vivo, Intel, CATT, NEC, DOCOMO,OPPO, Spreadtrum, Ericsson Huawei/Hisi

	Alt. 2 – supporting companies
	ZTE

	Alt. 3 – supporting companies 
	QC

	Other
	Sony (possible interpretation of a previous agreement), Samsung, Spreadtrum, LG



	Company
	Comments 

	Sony
	We made this agreement in RAN1#106-e:
Agreement 
For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook. 

I believe the intention of this agreement was that the UE expect the e-Type 3 CB to carry all the HARQ-ACKs that are supposed to be transmitted and hence this should also include deferred SPS HARQ-ACK that may be appended in a Type 1 or Type 2 HARQ-ACK CB.  If this was the intention then we don’t need Question 2.3.2 but just further clarify the intention of this agreement.
 

	Lenovo
	Our understanding on the previous agreement is Alt 1. Benefit of Alt 3 is not clear. 

	vivo
	Our understanding on the previous agreement is Alt. 1. Alt.3 is similar as Alt.1, but we do not think introducing UE capability is necessary,  Alt.1 leaves suffient time for UE to stop SPS deferral procedure in the slot where a Type-3 HARQ-ACK codebook is transmitted.

	Moderator
	@Sony: according to my understanding, the selection of which Type 3 CB is to be transmitted is up to gNB. And there may be cases (as discussed) that some SPS HARQ for deferral is not part of the Type 3 CB to be transmitted. But as this is under gNB control, there is no need to handle the case (this is up to gNB implementation). 

	Samsung
	A timeline is inevitable to include - the UE may even be preparing a PUCCH transmission due to HARQ-ACK deferral, when the UE receives the Type-3 CB trigger. However, existing timelines can be used and a new UE capability is not necessary. 

	NEC
	Our understanding on the previous agreement is Alt 1.

	OPPO
	We share view as Sony and it can be avoided by gNB scheduling that some SPS HARQ for deferral is not part of the Type 3 CB to be transmitted.
Existing timeline can be reused and no new timeline requirement

	ZTE
	Clarification on Alt.2. The ‘otherwise’ sub-bullet is parallel to the main bullet to explain the target slot for the deferred SPS HARQ-ACK and slot for e-type3 CB or type3 CB is not the same slot.
For the convenience of discussion, it is assumed that the target slot of the deferred SPS HARQ-ACK is determined to be slot n based on deferral mechanism. An e-type 3 HARQ-ACK CB is scheduled to be transmitted in slot m. The following possible cases are listed.
Case 1, slot n and slot m are the same slot.
For case 1, the above agreement is sufficient. We believe that the above agreement is for this case 1, based on the agreement's text description.
Further, if the HARQ process corresponding to the deferred SPS HARQ-ACK is not included in the HARQ process index set of the e-type 3 codebook, the deferred SPS HARQ-ACK should be concatenated after the e-type 3 codebook. The UE stops the SPS HARQ-ACK deferral; otherwise, the e-type 3 codebook is transmitted in slot m, and the SPS HARQ-ACK deferral is stopped. Of course, if majority companies think UE expects the e-Type 3 CB to carry all the HARQ-ACKs including the deferred SPS HARQ-ACK, the concatenating procedure is not needed.
Case 2, slot n is earlier than slot m.
For case 2, it is better that SPS HARQ-ACK should be transmitted in the earlier slot n and the e-type 3 codebook is transmitted in slot m separately.
Case 3, slot n is later than slot m.
For case 3, it is rare. When case 1 occurs, the SPS HARQ-ACK deferral is stopped. Therefore, case 3 will not happen.
Based on the above analysis, the Alt.2 is provided.
But if majorty view is Alt.1, we can compromise to Alt.1. 

	QC
	The motivation for Alt 3 is clear: the gNB requests Type 3 HARQ CB transmission while being entirely aware that the UE is about to defer certain SPS HARQ bits. If these (about to be deferred SPS HARQ) bits are not included in the list of requested HARQ bits for Type 3 HARQ CB transmission, then, this is a clear indication to the UE that the network is not in need of the deferred SPS HARQ bits.
Indeed, considering the existing UE processing timelines is inevitable; agreement with Samsung. The specifications need to add a note so as to include also this new case of SPS HARQ deferral.
According to the agreement below, multiplexing of Rel. 17 Type 3 HARQ CB and deferred SPS HARQ bits at the same slot, is not possible. The same interpretation for the multiplexing of Rel. 16 Type 3 HARQ and deferred SPS HARQ bits.

Agreement 
For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook. 


	LG
	We share similar view to Samsung. We can re-use cancelation time line if needed.
Also, in fact, UE cannot determine earliest second slot before T_proc,2 since UE should consider dynamic PUCCH scheduling for deferral procedure. (also due to “after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs, a PUSCH or a PUCCH in the earliest second slot”). In this point of view, following changes would be fine. 
if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot as described in clause 9.1.4 before determining the earlest second slot, the UE stops the procedure to determine the earliest second slot

	Moderator
	On the timeline mention by some companies, we do have a timeline for the Type 3 CB trigger anyhow already. So not sure why a new timeline is needed here. 
And this timeline should be sufficient to take this also into account in the SPS HARQ-ACK deferral (as the timeline also for the Type 3 CB creation and preparation for transmission should be sufficient here). So not sure how the UE could determine a slot as a ‘second or target slot’ before having clarify if in a slot a Type 3 HARQ-ACK CB is to be transmitted. 

	Huawei/Hisi
	A clarification question for Alt.1 (to see if I have correct understanding):
“if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot, the UE stops the procedure to determine the earliest second slot in that slot” – Does it mean, before that slot (namely slot #X), if the UE finds a target slot (namely slot #X-Y), the UE can still transmit deferred SPS HARQ-ACK on that target slot #X-Y? The UE only terminates the SPS deferral on slot#X, right? If so, we have the same understanding, and there is no need to introduce a new time window/capability.

	Moderator
	@Huawei: yes, every slot before X can be a target slot, just slot X itself not anymore. This is the intention here – so no complicated time when to cancel before, just stop the procedure (if not stopped / ended before in any slot X-Y already)
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Then there had been still the question, if one-shot HARQ-ACK re-transmission can be used to trigger re-transmission of the SPS HARQ-ACK information in the initial slot (as proposed by vivo). Supporting such operation would require of course additional handling there (i.e. when the SPS deferral procedure is to be stopped etc.). In contrast, HW proposes that only the SPS HARQ target slot can be an ‘initial slot’ (indicated by the HARQ_retx_offset). 

Proposal 2.3.3: For the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral (if supported), either adopt: 
· Alt. 1: The UE expects to be scheduled for one-shot retransmission of the original SPS HARQ-ACK enabled with deferring by only taking the target slot as the one-shot original slot indicated by the HARQ_retx_offset. 
· Alt. 2: One-shot triggering of SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot is supported. 
· FFS: Additional handling of the interaction of the SPS deferral operation and the one-shot re-transmission of the SPS HARQ information from the initial slot. 


	Alt. 1 – supporting companies
	Nokia/NSB, Sony (needs clarification) Huawei/Hisi, CATT, DOCOMO (can accept),OPPO, Ericsson, ZTE

	Alt. 2 – supporting companies
	NEC, DOCOMO (1st preference), ZTE



	Company
	Comments 

	Nokia/NSB
	We prefer Alt. 1, as this does not require any additional handling for the SPS deferral procedure as such. 

	Sony
	How is this proposal different to Proposal 2.2.1?  In Proposal 2.2.1, it suggested that if the target PUCCH for the SPS HARQ-ACK deferral is being indicated for 1-shot retransmission then the deffered SPS HARQ-ACK in that target PUCCH will be retransmitted in a scheduled PUCCH carrying the retransmissions.

	Lenovo
	Wording of Alt 1 can be modified as follows: 
Alt. 1: The UE expects to can be scheduled for one-shot retransmission of the original deferred SPS HARQ-ACK enabled with deferring by only taking for the target slot as the one-shot original slot indicated by the HARQ_retx_offset. 

	vivo
	We would like to clarify our understanding/intention. We think for SPS configured with HARQ deferral, assuming the SPS HARQ-ACK resource in the initial slot is valid, but if it is further cancelled by dynamic SFI or other transmission with higher priority, then the cancelled SPS HARQ-ACK in the initial slot can still be triggered by the one-shot trigerring. 
We are not sure whether above intention is aligned with Alt.2? 

	Moderator 
	Reply to Sony: Proposal 2.2.1 is only about triggering re-tx of the SPS HARQ-ACK deferral target slot. But it is still unclear if also the triggering from the initial SPS HARQ deferral slot is to be supported – and this is to be clarified here. 
@Lenovo: please see my response to Sony also. This is only to clarify if triggering of the SPS HARQ-ACK from the initial slot is possible (i.e. Alt. 2) or not (i.e. Alt. 1). Therefore Alt. 1 is only about saying only from the target SPS HARQ deferral slot possible (but that this is supported is part of 2.2.1 already) 

	Samsung
	Do not support introducing the feature. This proposal could have been part of 2.2.1

	Intel
	For interaction of SPS HARQ-ACK deferral and HARQ retransmission, the intention would be to recover by the retransmission the SPS HARQ-ACK dropping which cannot be handled by the deferral procedure.
From that perspective, limiting to Alt.1 is acceptable.
At the same time we have a question, wether the last target slot which also does not satisfy validity condition is counted as the target slot or not? I.e., when the deferral procedure stops by dropping SPS HARQ-ACK after checking all possible slots up to k1_max.

	NEC
	Alt.2 is slightly preferred for flexibility.   Regarding the FFS additional handling of the interaction of the SPS deferral operation and the one-shot re-transmission of the SPS HARQ information from the initial slot, it is natural that the dynamic one-shot retransmission triggering will override the semi-static SPS deferral operation.

	DOCOMO
	We prefer Alt 2 since Alt 1 is too restricted. With Alt 1, it seems impossible to triggred one-shot reTx of dropped SPS HARQ-ACK bits which are not enabled for deferral. 
@ vivo: Our understanding is that your example case can be covered by both Alt 1 and Alt 2. In the example case, initial slot is also target slot since the initial slot is valid (dynamic SFI is not considered when determining target slot). 

	ZTE
	We think Alt.1 and Alt.2 should be both supported. We agree the argument on Alt.2 from DOCOMO. 
One simple way to solve the open issue of Alt.2 is that we prioritize the triggering DCI of one-shot than the UE spontaneous deferral or the valid initial slot transmission. This may resolve the concern on Alt.2
Also, we have mentioned another case in 2.2.1. When the target slot of SPS deferral is not indicated by the HARQ_retx_offset, i.e., the CB of one-shot doesn’t include the SPS HARQ-ACK information bits, the target slot may collide with the new PUCCH slot triggered by one-shot triggering DCI, how to handle the case? 

	QC
	Not possible to understand the proposal and not possible to see what is the difference of this proposal and 2.2.1. Other companies suggested to remove this proposal and incorporate it to 2.2.1.

	LG
	The target slot in Alt. 1 is target slot of SPS HARQ-ACK deferral? Then it should be after the decision on 2.2.1. If we remove a part of 2.2.1, the formulation should be following:
· Alt. 1: One-shot HARQ-ACK re-transmission cannot trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot.
· Alt. 2: One-shot HARQ-ACK re-transmission can trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot. 

In this formulation, we are fine with Alt. 1

	Moderator
	There seems to be majority of companies supporting the intention of Alt. 1 – and maybe better to use the direct formulation provided by LG. 
Clearly this could be included in Proposal 2.2.1 for decision (in GTW or next round), but moderator tried to clarify this issue here first (on what to include to Proposal 2.2.1). 

	vivo2
	We are fine with Alt.1 in principle, but would like to confirm whether DOCOMO’s understanding to our question is the common understanding to the group:
For the SPS enabled with HARQ deferring, if its HARQ transmission is cancelled by dynamic SFI in the initial slot, the initial slot is also considered as target slot which means that for such case, UE can be expected to be scheduled the one-shot retransmission to re-Tx the SPS HARQ-ACK cancelled by dynamic SFI in the initial slot. 




2.4 2nd Round of email approvals
One-shot HARQ-ACK re-transmission and SPS HARQ-ACK deferral
Based on the first round discussions on Proposal 2.2.1 and Proposal 2.2.3 (i.e. combine the two discussions to have the full picture here) and considering, that majoriy of companies suggest Alt. 1 of Proposal 2.2.3, Alt. 1 is included below here. Moreover, the moderator tried to clarify some things here still based on 1st round comments:
Mod2 Proposal 2.2.1: Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral 
· One-shot HARQ-ACK re-transmission cannot trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot. 
· If the PUCCH slot indicated by the HARQ_retx_offset is the ‘target’ or ‘second’ slot for SPS HARQ-ACK deferral, the HARQ-ACK CB including the deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_retx_offset will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI. 
· For the SPS HARQ-ACK deferral procedure, the PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a valid potential target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority (at least for operation with Rel-16 PHY prioritization) as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· If the the PUCCH slot with a one-shot triggered HARQ-ACK CB is determined by the UE as target or second PUCCH slot for SPS HARQ-ACK deferral, the deferred SPS HARQ-ACK in a target slot is appened to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission. 
· FFS: if one-shot triggering re-tx of SPS HARQ-ACK for deferral from the initial slot, the candidate slot during deferring, or only from the target slot is possible. 

	Supporting companies 
	vivo Huawei/Hisi (in principle) , CATT, OPPO, Nokia/NSB, LG (some clarification needed)

	Objecting companies
	Samsung, QC, Sony



	Company
	Comments 

	Samsung
	One-shot indicating the initial SPS HARQ deferral slot can already apply and is sufficient (and HARQ-ACK deferral stops as it does in the case of Type-3 triggering). 
No need for all the complexity that the proposal intends to introduce. 

	DOCOMO
	One confirmation question regarding the first bullet: Does it mean the following case is also precluded, when there are HARQ-ACK bits subject to non-deferral and deferral?
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We are fine with other parts of the proposal.

	QC
	Echoing Samsung. The goals with this proposal are two:
1. support the retransmission of SPS HARQ colliding with DL at the initial slot
2. allow the UE to multiplex deferred SPS HARQ onto “HARQ CB reTx”; i.e. the slot in which a HARQ CB is retransmitted, can be seen as “target slot”
· Is this the intention of this proposal? It seems that the sentence “One-shot HARQ-ACK re-transmission cannot trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot.” does not allow the request for retransmission of the SPS HARQ CB having collided with DL. The sentence “If the PUCCH slot indicated by the HARQ_retx_offset is the ‘target’ or ‘second’ slot for SPS HARQ-ACK deferral, the HARQ-ACK CB including the deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_retx_offset will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI. ”
Seems to allow the retransmission of a HARQ CB which contains the deferred HARQ CB. This is not allowed according to the agreement 
Agreement
For SPS HARQ-ACK deferral, if after the target PUCCH slot determination the deferred SPS HARQ-ACK cannot be transmitted, the deferred SPS HARQ-ACK bits are not further deferred and are dropped.

Therefore the suggested proposal (in purple):

Mod2 Proposal 2.2.1: Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral 
· One-shot HARQ-ACK re-transmission cannot trigger re-transmission SPS HARQ-ACK re-transmission of  SPS HARQ enabled with deferral and colliding with DL at the initial SPS HARQ deferral slot. 
· If the PUCCH slot indicated by the HARQ_retx_offset is the ‘target’ or ‘second’ slot for SPS HARQ-ACK deferral, the HARQ-ACK CB including the deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_retx_offset will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI. 
· For the SPS HARQ-ACK deferral procedure, the PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a valid potential target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority (at least for operation with Rel-16 PHY prioritization) as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· If the the PUCCH slot with a one-shot triggered HARQ-ACK CB is determined by the UE as target or second PUCCH slot for SPS HARQ-ACK deferral, the deferred SPS HARQ-ACK in a target slot is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission. 
· FFS: if one-shot triggering re-tx of SPS HARQ-ACK for deferral from the initial slot, the candidate slot during deferring, or only from the target slot is possible. 



	Huawei/Hisi
	OK in principle. Two questions:
First: does the first bullet mean the initial/intermediate slot before the target slot is not valid for triggering a retx? This is our understanding from Proposal 2.3.3.
· One-shot HARQ-ACK re-transmission cannot trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot before the target slot. 

Second: There are a couple of places where ‘second slot’ appears. I understand it is exactly the same meaning with ‘target slot’, right (the only difference is ‘second slot’ is the notation used in Spec)? If so, we suggest to remove ‘second slot’ and keep only ‘target slot’ to make it consistent with previous agreements.

	Moderator
	@triggering from the initial slot: see the discussions from the first round, majority of companies suggest not to support this (@QC, Samsung)
@QC: thanks for pointing this out for the target slot. It seems that companies in the last meeting had a preference for allowing to trigger this
When looking at the combination of the last two points above,  is it then so that SPS HARQ for deferral cannot just simply be triggered for re-transmission – and we just have the HARQ-ACK re-transmission and SPS HARQ deferral procedures running on parallel (without little interaction – i.e. independently) – i.e. only the last main bullet would be really applicable then (with the two restrictions from the first sentence)

@HW: SPS deferral target slot and second slot is the same. Our agreements used target slot, 38.213 uses ‘earliest second slot’

	New H3C
	Based on the above agreement mentioned by QC, we slightly prefer to this proposal with QC’s modification.

	NEC
	For the first bullet, we prefer QC’s modification to remove the restriction. But we can live with current proposal for progress. 

	ZTE
	1) We don’t support the first sub-bullet. I think the initial SPS HARQ deferral slot can be considered to be applied. We support: One-shot HARQ-ACK re-transmission cannot trigger re-transmission the HARQ-ACK CB including SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot.
If companies have concern on this, we can leave it as FFS.

2) Thanks for FL’s response in first round. We give two figures to explain the ignored case.
In Figure a, for deferred SPS HARQ-ACK in PUCCH2, its target slot is determined to be slot n+1 based on the deferral mechanism. The slot indicated by the one shot DCI for retransmission of the codebook in PUCCH1 is also slot n+1. From our understanding, the target slot and the slot indicated by the one-shot DCI are the same slot, so the deferred SPS HARQ-ACK and the retransmitted codebook are multiplexed and transmitted in slot n+1.
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In Figure b, for deferred SPS HARQ-ACK, the question is whether its target slot is slot n+1 or slot n+2? From our understanding, its target slot is determined to be slot n+1 based on the deferral mechanism. Since the target slot and the slot indicated by the one-hot DCI are not the same slot (target slot is earlier), the deferred SPS HARQ-ACK is transmitted in slot n+1, and the codebook in PUCCH1 is retransmitted in slot n+2.
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In the above two figures, the retransmitted codebook in PUCCH1 does not contain the deferred SPS HARQ-ACK when deciding to retransmit the codebook in PUCCH1
We propose that:
Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral
For the case the re-transmitted codebook does not contain the deferred SPS HARQ-ACK,
· If the target slot determined based on the deferred SPS HARQ-ACK and slot for a re-transmitted HARQ-ACK CB scheduled by one-shot triggering DCI is the same slot, the UE transmits multiplexed HARQ-ACK CB including the deferred SPS HARQ-ACK and the re-transmitted HARQ-ACK CB, and stops the SPS HARQ-ACK delay.
· The deferred SPS HARQ-ACK is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission.
· Otherwise, the UE independently transmits the deferred SPS HARQ-ACK and the re-transmitted HARQ-ACK CB in their respective slots.


	Sony
	I misunderstood the intention of the 1st round Proposal 2.3.3 as it looked like 1st round Proposal 2.2.1.  If the mechanism to enable 1-shot ReTx of a target SPS HARQ-ACK deferral PUCCH is there, what is the complexity to also allow it for the initial SPS HARQ-ACK deferaal PUCCH?  It seemed to add more complexity to prevent it and unclear what the benefits are.
Hence, we would prefer that the 1-shot ReTx is made simple, i.e. if it points to a PUCCH, whatever in that PUCCH is retransmitted regardless if it is an initial, target or “second” PUCCH slot.  


	Nokia/NSB
	Looking at the discussions here, we are a bit wondering if we should even continue to try to support this combination overall (in any form) as: 
- one the first bullet: there seems to be different desire to support triggering from the initial SPS HARQ slot, which clearly requires further clarification (.. as then there is a parallel deferral of the re-transmission – when is the deferral stopped, as discussed earlier). And there had been majority of companies suggesting not to support this in the first round
- on the second bullet: removing the second bullet (as suggested by QC) basically removes the clarification (a) if triggering a re-tx of a ‘second / target’ SPS deferral slot is possible and (b) how to handle the case there (i.e. if this is re-transmitted). In the last meeting, a majority of companies suggested to have both re-transmitted.  
So I guess either we go for this one – or if we can’t converge this feature overall is not going to be supported. 

	QC 2
	Moderator’s argument that majority of companies do not support joint implementation of “triggered HARQ CB reTx” at the initial slot cannot be justified. This is not the understanding when following the discussion of the 1st round. Triggering HARQ CB retransmission at a target slot goes against previous agreements. Technically the proposal is not meaningful. SPS HARQ Deferral is triggered and there is a maximum time limit for the procedure for a good reason. Going beyond this limit is against the whole design of SPS HARQ deferral.

	Intel
	· Regarding “One-shot HARQ-ACK re-transmission cannot trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot.”, does it mean there should be no initial SPS HARQ-ACK bits? Or does it mean, that initial SPS HARQ-ACK bits could not be included into the retransmission?
· Further, we would like to understand wether the last target slot which also does not satisfy validity condition is counted as the target slot or not?

	LG
	In the proposal, we would like to clarfy about “cannot trigger”. Does it mean that one-shot transmission omits SPS HARQ-ACK with deferral or UE doesn’t expected to receive one-shot triggering for that slot?
If it is former, We slightly prefer original proposal. If there are multiple SPS transmission occasion in the initial slot and only a part of SPS configuration is configured with deferral, it would be better to trigger one-shot re-transmission only for SPS configuration without deferral, in order to avoid duplicated HARQ-ACK information.
Otherwise, we prefer Qualcomm’s modification. 

	Lenovo
	We do not support the first bullet. One-shot HARQ-ACK re-transmission should be able to trigger re-transmission SPS HARQ-ACK from the initial PUCCH slot.

	Moderator
	For companies trying to argue there is not need for specific handling for the initial slot, please consider the following example: 
What is a potential target / second slot based on the following example – i.e. when is the SPS deferral procedure stopped / canceled based on the fact that the re-tx trigger indicates the re-transmission of SPS HARQ from a determined initial slot for SPS HARQ deferral (i.e. an SPS slot where we have the collision with SSB etc): 
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Clearly the UE will check in slot #1 and maybe still slot #2 (as there needs to be time for the DCI decoding) if this is an earliest second slot – but how about after that till the slot of the triggered HARQ re-tx in slot #6?
If we don’t define any handling there could be the SPS HARQ transmission twice for this case: 
· In slot 3 or slot 4 or slot 5 based on the SPS deferral and in slot #6 based on HARQ-retx
· Within any further handling or clarification, if slots 1 to 5 are not earliest second / valid target slots for SPS deferral, in slot #6 there would be actually the re-transmission of the SPS HARQ codebook (total, SPS for deferral and without deferral from slot#0) and the deferred SPS HARQ from slot #0 appended again (as this is a valid target slot for the SPS HARQ-ACK deferral)

So for supporting companies, please clarify the behavior e.g. based on the example above. I have seen nobody explaining how to operate this from the initial slot in the first round. But without any clarification, how can we then support this.
So please, don’t just say ‘I want this’ but explain also how to operate what you want to see supported. Thanks.  


	Sony
	On Moderator’s point regarding initial slot, perhaps we need an agreement similar to that in e-Type 3 CB.  That is:

The SPS HARQ-ACK deferral procedure is stopped once it decodes a triggering DCI for a 1-shot ReTx where the indicated HARQ_retx_offset points to a PUCCH that includes the SPS HARQ-ACKs.
This scenario is also applicable for the case where the target PUCCH for SPS HARQ-ACK deferral slot arrives after the triggering DCI, that is the HARQ_retx_offset early indicates a PUCCH which is also target PUCCH for SPS HARQ-ACK deferral.

	Samsung2
	Thanks to the moderator for the update. We fully support making decisions based on technical merits and with full justification – not based on a ‘I want this’.
There is a RAN1 agreement on the interaction of SPS deferral and Type3 CB. The mechanism is essentially identical. Once a UE receives the ‘one-shot’ (replacing Type-3) trigger in a slot, the UE stops the SPS HARQ-ACK deferral process in the slot and reports the SPS HARQ-ACK codebook according to the trigger. 
What is the justification for having a different procedure for the interaction of SPS deferral and one-shot CB (although it is understood that what the UE reports is different for each case, including for the SPS HARQ-ACK)? A statement such as “majority of companies suggest not to support this” is not helpful.



Type 3 HARQ-ACK CB and SPS HARQ-ACK deferral
There had been discussion in the 1st round on this issue around Question 2.3.2. There seems to be a strong majority of companies thinking Alt. 1 should be the intended behavior and that there is no need for any additional need for a UE capability with respect to certain timelines (as the UE knows ahead of time the Type 3 HARQ-ACK codebook to be transmitted in a slot). 
Therefore, the following is proposed here – with very minor wording change here (… any HARQ process part of the (enh.) Type 3 CB is of course multiplexed, but we are not appending anything): 
Proposed Conclusion 2.3.2: The operation of simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or enhanced Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral is further clarified as:
· If the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 or enhanced Type-3 HARQ-ACK codebook in a slot, the UE stops the procedure to determine the earliest second slot in that slot. 
· The pending SPS HARQ information for deferral is not appended to multiplexed with the Type-3 or enhanced Type 3 CB in that slot. 

	Supporting companies 
	DOCOMO, vivo Huawei/Hisi, CATT, NEC, Sony, Nokia/NSB, Intel, LG

	Objecting companies
	



	Company
	Comments 

	Samsung
	Maybe OK as a conclusion - the current specifications are clear and consistent.  

	QC
	This is the interpretation of the current agreements. What is the point of bringing this proposal? The whole discussion was initiated for the cases in which the Type 3 HARQ CB does not include the SPS HARQ having collided with DL in the list of requested HARQs. Or, the slot for Type 3 HARQ CB is different – earlier or later – than the “target slot”. 

	Apple
	· What is the exact meaning of “the UE stops the procedure to determine the earliest second slot in that slot.”? Does it mean UE skips “that slot” for the the impacted SPS HARQ bits or the UE stops the deferral behavior of the impact SPS HARQ bits from “that slot” on? 

	Moderator
	@QC: there had been other input (incl. QC input) to this meeting. This is just to confirm that nothing else is needed
@Apple: the 2nd - the UE stops/cancels the deferral behavior of the impact SPS HARQ bits from “that slot” on

	OPPO	
	Share view as Samsung

	ZTE
	We can compromise to the proposal for sake of progress.

	Sony
	I think they may be some ambiguity on an agreement we made in RAN1#170e:

Agreement
Support simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or enhanced Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral.
· In case a R16 Type 3 HARQ-ACK CB or an enhanced Type 3 HARQ-ACK codebook is triggered for transmission in a PUCCH slot, the UE stops the deferral procedure of pending SPS HARQ-ACK in that PUCCH slot and that PUCCH slot is not considered as a potential target slot for SPS HARQ-ACK deferral anymore.

Here the “transmission in a PUCCH slot” seems to refer to the slot where the actual e-Type 3 CB is transmitted rather than the slot where the triggering DCI is received.  The specs is written such that SPS HARQ-ACK deferral stops at the slot of the triggering DCI rather than the slot where e-Type 3 CB is to be transmitted.  That is, if triggering DCI is in slot n and the e-Type 3 CB is to be transmitted in a PUCCH in slot n+k:
1) In the specs, the SPS HARQ-ACK deferral stops in slot n
2) The agreement in RAN1#170e suggested it should stop in slot n+k

The difference is, if the SPS HARQ-ACK deferral stops in slot n, then it may missed the opportunity to transmit the deferred SPS HARQ-ACK between slot n+1 to n+k-1.  On the other hand if the gNB knew UE would stop in slot n, then it would make sure that the e-Type 3 CB in slot n+k contains the HARQ Process Number of the deferred SPS HARQ-ACK. 
We are fine either way and since the specs is already written, we are fine to follow whatever that is written in the specs.

	LG
	Similar view to Samsung. It would be Ok as conclusion. 

	Lenovo
	Not essential, but OK 

	Moderator
	Let’s then take this as a conclusion



2.5 2nd Round of email discussions
Based on the proposal above, the following related TP to capture this is suggested below: 
Proposal 2.4.1: Adopt the following TP to 38.213:
	9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
If a UE is provided spsHARQdeferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
-	is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-	overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
the UE 
-	determines an earliest second slot and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs, a PUSCH or a PUCCH in the earliest second slot to multiplex HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
-	if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot as described in clause 9.1.4, the UE stops the procedure to determine the earliest second slot in that slot
-	if the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE determines the earliest second slot and a corresponding cell based on the periodic cell switching pattern as described in clause 9.A




	Supporting companies 
	DOCOMO, vivo (with comment), CATT, NEC, Nokia/NSB, Intel, E///, Sony

	Objecting companies
	



	Company
	Comments 

	Samsung
	Generally, the proposed TP is not needed – it is clear that the UE stops the procedure to determine the earliest second slot. OK to add a “in the slot” at the end of the current text.

	DOCOMO
	OK with the TP. 

	vivo
	We prefer to only add “in that slot” or “in the slot” and delete the text of “and does not consider that slot as earliest second slot”.

	QC
	The moderator’s motivation with this obvious statement is unclear; does he try to avoid the real discussion on the other cases listed at the discussion around the Proposal 2.3.2?

	Huawei/Hisi
	Agree with Samsung

	Moderator
	Agree with Samsung – only the ‘in that slot’ could be sufficient. Changed. 

	New H3C
	We are fine with this  latest TP  only including ‘in that slot’

	NEC
	Fine with the TP.

	Sony
	The TP provides a bit more clarity and is fine.

	LG
	Though we think the TP is not necessary, we can accept the proposal. 

	Samsung2
	Just a minor follow up comment to change ‘that’ to ‘the’ in order to follow the typical expressions in 38.313.




2.6 3rd Round of email approvals
Based on the proposal above, the following related TP to capture this is suggested below. This was discussed in the 2nd round already (supporting companies kept): 
Proposal 2.4.1: Adopt the following TP to 38.213:
	9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
If a UE is provided spsHARQdeferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
-	is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-	overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
the UE 
-	determines an earliest second slot and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs, a PUSCH or a PUCCH in the earliest second slot to multiplex HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
-	if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot as described in clause 9.1.4, the UE stops the procedure to determine the earliest second slot in that slot
-	if the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE determines the earliest second slot and a corresponding cell based on the periodic cell switching pattern as described in clause 9.A




	Supporting companies 
	DOCOMO, vivo (with comment), CATT, NEC, Nokia/NSB, Intel, E///, Sony Huawei/Hisi, New H3C, LG, Spreadtrum

	Objecting companies
	



	Company
	Comments 

	vivo
	Support. 

	Samsung
	For spec consistency, it should be ‘the’, not ‘that’.

	Lenovo
	OK with “in the slot”

	
	




2.7 3rd Round of email discussions

One-shot HARQ-ACK re-transmission and SPS HARQ-ACK deferral
There had been good discussions in the 2nd round, but still there seem to be some different opinions here. 
So let’s take the current bullet points one by one and partially re-discuss them. 

Triggering from the initial slot supported or not (1st sub-bullet in Mod 2 Proposal 2.2.1): 
As the moderator tried to point out, that some clarication is needed if we support triggering from the initial PUCCH slot. 
What is a potential target / second slot based on the following example – i.e. when is the SPS deferral procedure stopped / canceled based on the fact that the re-tx trigger indicates the re-transmission of SPS HARQ from a determined initial slot for SPS HARQ deferral (i.e. an SPS slot where we have the collision with SSB etc): 
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Clearly the UE will check in slot #1 and maybe still slot #2 (as there needs to be time for the DCI decoding) if this is an earliest second slot – but how about after that till the slot of the triggered HARQ re-tx in slot #6?
If we don’t define any handling there could be the SPS HARQ transmission twice for this case: 
· In slot 3 or slot 4 or slot 5 based on the SPS deferral and in slot #6 based on HARQ-retx
· Within any further handling or clarification, if slots 1 to 5 are not earliest second / valid target slots for SPS deferral, in slot #6 there would be actually the re-transmission of the SPS HARQ codebook (total, SPS for deferral and without deferral from slot#0) and the deferred SPS HARQ from slot #0 appended again (as this is a valid target slot for the SPS HARQ-ACK deferral)

Please also note, that we cannot say ‘after the UE has decoded the triggering DCI’ as there is no timeline defined for the DCI decoding (but only for the time difference between the triggering DCI and the HARQ re-tx). 

Question 2.7.1: If one-shot HARQ-ACK re-transmission triggering of SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot is supported, what is the intended operation mode / conditions to enable such operation (e.g. taking the points raised above into account). 
	Company
	Comments 

	vivo
	If it helps, we would be fine to have the same procedure for stopping the SPS HARQ derferral as adopted for interation between the Type 3 codebook triggering and SPS HARQ derferral. 
By using above example, UE stops SPS HARQ-ACK deferral until slot 6 if slot 1, 2,3,4,5 is not target slot. But if the target slot from slot 1, 2,3,4,5 is found, UE stops the SPS HARQ-ACK deferral. In slot 6, UE still needs to re-Tx the SPS HARQ-ACK dropped in the initial slot, slot 0.

	ZTE
	For vivo’s question, I think one-shot DCI prioritize the SPS HARQ deferral when UE get the DCI. It means if the DCI receives, anyway the deferral SPS HARQ will be transmitted in slot 6. But UE will not wait the one-shot DCI, if the SPS target slot is before the DCI, anyway, UE will transmit the deferral SPS HARQ. The duplication issue can be avoided by gNB schedule the one-shot DCI. So it is not big issue.
Two possible sub-cases are listed. If only SPS HARQ-ACK in the initial slot, clearly the SPS HARQ-ACK will be transferred to new PUCCH. If the SPS HARQ-ACK has been multiplexed with other HARQ-ACK, the overall multiplexed codebook will be transferred to new PUCCH.

	NEC
	For the joint operation of one-shot HARQ-ACK re-Tx triggering and SPS HARQ-ACK deferral, we share the same view with ZTE that the SPS HARQ deferral will be stoped by the triggering DCI if SPS target slot is not found before the DCI reception, the SPS HARQ-ACK will be transmitted on PUCCH slot indicated by trigerring DCI.  

	Moderator
	@vivo: basically based on your intended operation, the UE could transmit the SPS twice in case slot 1-5 is a valid target slot + the HARQ re-tx in slot 6. This is clearly any option, although results in twice transmitting the same SPS HARQ-ACK. 
@ZTE, NEC: At which time would the UE stop the deferral procedure, as there is no timeline for any DCI decoding defined (as noted in the text above the questions already)?

	Samsung
	Agree with Vivo – same procedure as for Type-3 can directly apply, no need to complicate the “SPS deferral + one-shot” combo. 
A NW will not trigger ‘one-shot’ if there is only SPS HARQ-ACK, there is deferral, and the SPS HARQ-ACK is reported and correctly received in a slot after the initial one and prior to the trigger one. 

	LG
	In our view, one-shot HARQ-Ack and type-3 HARQ-ACK codebook are totally different. 
In type-3 HARQ-Ack codebook, since type-3 codebook is based on HARQ processes, single type-3 codebook can carry a number of HARQ processes of SPS configurations. 
Meanwhile, one-shot re-transmission indicates only a slot. Considering deferral can be pended from multiple slots, it would be risky to stop deferral procedure when one-shot has been triggered. 
We think following 2 options can be considered. 
1. If one-shot HARQ triggering of initial SPS HARQ-ACK slot, UE stops deferral procedure from the initial slot but keep proceeding deferral procedure from other slots. 
2. SPS HARQ-ACK enabled with deferring cannot be one-shot triggered. One-shot triggering only can re-transmit HARQ-ACK bit except for SPS HARQ-ACK with deferral or UE doesn’t expected to receive such one-shot triggering.


	Intel
	From the figure our understanding is that the one-shot CB should only carry the SPS HARQ-ACK bits which were fixed to the slot #0, i.e. those which are not configured with deferral or those which decided slot#0 to be the final/target. This is known to gNB and UE after slot#0.
We do not think there is a clear solution to stop deferral of SPS HARQ-ACK bits by the triggering DCI.

	Huawei/Hisi
	Firstly, the UE keeps the SPS deferral in slot#3/4/5 regardless of the reception of the one-shot DCI. Transmitting the SPS HARQ-ACK at an earlier position will anyhow be good for latency.
In addition, if the UE will eventually take slot#6 s the target slot (which is also aware of by gNB), then the UE should not be expected to receive the one-shot triggering DCI indicating the initial slot/intermediated deferring slot (i.e., slot 0~5). The gNB should only trigger one-shot retx by taking the target SPS deferral slot as the original slot - this can avoid the duplicated HARQ reporting issue.
In the end, if the gNB triggers an one-shot retx HARQ CB at slot#6 (for another HARQ-ACK CB other than the deferred SPS), and the UE fails determining slot#3-5 as target slot, then the UE can take slot#6 as the target slot, and append the SPS deferral HARQ-ACK into the re-tx CB (same principle as Type 1/2). Note that the retx CB is different from Type3/enh. Type3 which may include a substantial number of HARQ processes; its HARQ ID set in the CB is based on the original HARQ CB, so it is difficult to impose the retx CB to always include the SPS deferral HARQ IDs.

	Sony
	In the 2nd Round we suggested the following stopping criteria, which is similar to that for e-Type 3 CB:

The SPS HARQ-ACK deferral procedure is stopped once it decodes a triggering DCI for a 1-shot ReTx where the indicated HARQ_retx_offset points to a PUCCH that includes the SPS HARQ-ACKs.

The decoding timeline should be faster than the decoding time for DL Grant + processing PDSCH, i.e. Tproc,1   In Moderator’s example, the UE would have stopped SPS HARQ-ACK deferral by Slot 2 and at most by the beginning of Slot 3.

As commented by ZTE, if there is a target PUCCH where the deferred SPS HARQ-ACK can be transmitted in Slot 1, the gNB wouldn’t trigger 1-shot ReTx at slot 2 for another retransmission.  

	Ericsson
	For the question raised by Moderator the case of potential double transmission of HARQ-ACKs, 
· If target/second slot is slot 1, UE re-sends HARQ-ACK in slot 6 even it had sent  corresponding HARQ-ACK in slot 1.
· If target/second slot is slot 2-6, the UE sends the corresponding HARQ-ACK (no double transmission).
We don’t see issue with that, and if there is such a trigger, it seems to us that NW in fact intended to receive again the HARQ-ACK. Because NW knows that without trigger, the UE would send it in slot 1. Something may have happened, and NW asks for retransmission.


	QC
	The intention for triggering “1-shot HARQ CB reTx” is to help the UE to transmit SPS HARQ when the network is aware that the “1st available target slot” will be fully occupied or that there will be new deferrals and the PUCCH payload wont’t sufficient. 
With regards to the case of of the figure, what is the rationale for the network to request “1 shot HARQ CB reTx” at slot 2 being aware that slot 3 is available and the UE can simply defer the collided SPS HARQ of slot 2 there? The only meaningful scenario for the figure drawn is the one at which slots 3-5 are known at the network that, even if these slots have some uplink symbols, the deferred and new HARQ payload cannot be supported.
The UE should simply stop deferral upon decoding of DCI triggering HARQ CB reTx (and the network makes wise use of the tool).
DCI is decoded in few symbols and the UE might be able to apply the stopping of the deferral at the 1st slot after the collision (at slot 4 of the figure).

	Spreadtrum
	We agree that SPS HARQ deferral is stoped by the triggering DCI, the indicated slot for re-tx is the target slot of SPS HARQ-ACK deferral.
According to timeline for any DCI decoding, same method can be used as for e-Type 3 HARQ-ACK CB.
For the bits in HARQ-ACK re-tx CB, further clarification is needed like the bits should be always same as initial slot, or  only SPS HARQ bits subject to deferral from HARQ-ACK codebook from an initial PUCCH slot are deferred to the target PUCCH slot.



And now again, let’s get feedback which companies think this should be supported. It would be appreciated, if companies not just say ‘we support the triggering from the initial slot’ without providing answers and workable input to Question 2.7.1 above. 

Question 2.7.2: For the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral (if supported), either adopt: 
· Alt. 1: One-shot triggering of SPS HARQ-ACK deferring from the initial SPS HARQ deferral slot is supported. 
· FFS: Additional handling of the interaction of the SPS deferral operation and the one-shot re-transmission of the SPS HARQ information from the initial slot. 
· Alt. 2: One-shot triggering of SPS HARQ-ACK deferring from the initial SPS HARQ deferral slot is NOT supported. 

	Alt. 1 – supporting companies
	vivo (acceptable), ZTE, NEC,New H3C, Samsung, Sony, E///, QC, Spreadtrum

	Alt. 2 – supporting companies
	vivo (1st preference), Nokia/NSB (based on the currently provided operation solutions), LG, Intel Huawei/Hisi, Apple



	Company
	Comments 

	vivo
	Alt.1 is acceptable for us if the same interaction behaviour for SPS HARQ deferral and type 3 HARQ-ACK codebook triggering is adopted for SPS HARQ deferral and one-shot triggering of HARQ re-transmission.

	NEC
	Alt.1 is preferred for scheduling flexibility. In some cases, it helps reduce latency, as shown in the figure below, if a flexible slot doesn’t have enough symbols for the CG SPS PUCCH resource, one-shot triggering DCI can dynamically schedule an PUCCH resource in the flexible slot,which is ealier than next target slot determined based on SPS HARQ-ACK deferral rule.
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	Samsung
	No apparent reason for Alt.2

	LG
	We are fine with Alt. 2. If option we suggested is considered, we are open to Alt. 1 as well. 
1. If one-shot HARQ triggering of initial SPS HARQ-ACK slot, UE stops deferral procedure from the initial slot but keep proceeding deferral procedure from other slots. 


	Intel
	As discussed above, we doubt it there is a clear solution to support Alt.1.

	Huawei/Hisi
	Alt.1 will cause duplicated transmission of SPS HARQ-ACK (on the target SPS deferral slot, and on the target one-shot retx slot), and there are some other open issues, like whether/how to change the rule of determining the SPS target slot. With the same logic, the intermediate slot for SPS deferral is also forbidden for one shot triggering.
Alt. 2: One-shot triggering of SPS HARQ-ACK deferring from the initial/intermediate SPS HARQ deferral slot is NOT supported.

	Sony
	Please see previous comment on having a SPS HARQ-ACK deferral stoppoing mechanism for 1-shot ReTx that is the similar to that for e-Type 3 CB.

	Ericsson
	Alt-1. 
SPS-HARQ-ACK deferral is stopped from/after triggering DCI where in fact corresponding HARQ-ACKs is transmitted with the retransmitted HARQ-ACK.



	QC
	Reasons explaines thoroughly at question 2.7.1

	Apple
	One fundamental issue is SPS HARQ deferral is conducted as the SPS configuration granularity and one shot retransmsision is at CB granularity. We don’t see a clear solution to all the problematic cases identifed (probably there will be more if digging deeper). So Alt. 2 is preferred.



Triggering from the SPS deferral targt slot / earliest second slot – handling of deferred SPS HARQ-ACK: 
We discussed this already last time, but seems some companies question this – so let’s check again. 

Question 2.7.3: For the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral (if supported),: 
· Alt. 1: If the PUCCH slot indicated by the HARQ_retx_offset is the ‘target’ or ‘earliest second’ slot for SPS HARQ-ACK deferral, the HARQ-ACK CB INCLUDING the deferred SPS HARQ-ACK bits will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI. 
· Alt. 2: If the PUCCH slot indicated by the HARQ_retx_offset is the ‘target’ or ‘earliest second’ slot for SPS HARQ-ACK deferral, the HARQ-ACK CB WITHOUT the deferred SPS HARQ-ACK bits will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI. 
· i.e. only ‘initial / new’ SPS HARQ-ACK bits  can be triggered for one-shot HARQ-ACK re-tx

	Alt. 1 – supporting companies
	Vivo, ZTE, NEC, New H3C, Nokia/NSB, Samsung, LG, Intel Huawei/Hisi, Sony, Ericsson, QC, Spreadtrum

	Alt. 2 – supporting companies
	



	Company
	Comments 

	vivo
	Alt.1 is more aligned with current way as target slot definition for SPS deferral with small or no spec impacts. While Alt.2 loses the derfered SPS HARQ-ACK feedback, from our understanding, that the HARQ-ACK CB without the deferred SPS HARQ-ACK bits requires more spec impacts.  

	ZTE
	The packet of overall HARQ-ACK CB INCLUDING the deferred SPS HARQ-ACK bits should be together retransmitted in the new PUCCH.

	NEC
	Alt.1 is not complicated and it can provide better performance.

	Nokia/NSB
	The total HARQ-ACK payload size INCLUDING the deferred SPS HARQ should be re-transmitted, as there is a reason for the gNB to indicate a re-transmission, as either the transmission did not take place or was not correctly received by the gNB. 

	Samsung
	The UE would re-report whatever the UE reported – that is the agreement. SPS HARQ-ACK is included (and there is no reason to drop it). 

	LG
	If the targeted slot is also determined as earliest second slots by deferral procedure, Alt. 1 seems more natural .

	Intel
	Alt.1 is feasible under the conditions discussed previously.

	Sony
	Cannot see any reason to introduce extra complexity at the UE to extract SPS HARQ-ACK bits out of the PUCCH.

	Spreadtrum
	Prefer same solution for initial slot and deferral slots



ZTE had been questioning, if the third bullet clarifies the behavoior sufficiently. It is moderator’s understanding that the current wording describes the following: 
· The slot with a re-transmitted HARQ-ACK codebook is a valid target slot in the procedure. 
· Of course, if the UE determines an earlier second slot before that slot, then the SPS deferral procedure is stopped before. 
· Otherwise, the UE can determine that slot as the earliest second slot for SPS HARQ-ACK HARQ-ACK deferral. 
· In that case, the SPS HARQ is appended to the re-tx CB. 

Question 2.7.4: Which changes to describe the behaviour above do you see as needed to the following current wording?
· For the SPS HARQ-ACK deferral procedure, the PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a valid potential target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority (at least for operation with Rel-16 PHY prioritization) as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· If the the PUCCH slot with a one-shot triggered HARQ-ACK CB is determined by the UE as target or second PUCCH slot for SPS HARQ-ACK deferral, the deferred SPS HARQ-ACK in a target slot is appened to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission. 

	Company
	Comments 

	vivo
	We share the moderator’s understandings and think above description is clear. 

	ZTE
	Thanks for your clarification; I think the two paragraphs cover our thinking. No more question is need here.

	NEC
	Above description is clear for us.

	New H3C
	We prefer Alt.1

	Samsung
	An additional condition that the deferred SPS HARQ-ACK was not part of the re-reported HARQ-ACK CB is needed (otherwise, no point to append). OK with the rest.

	LG
	Given Alt. 1, we have same understanding with FL. Maybe following modification may or may not be needed. 
or second PUCCH  or earliest second PUCCH


	Intel
	Supportive. The appending should already be supported by specification, in our understanding.

	Huawei/Hisi
	It is clear for us.

	Sony
	Support the proposal.

	Ericsson
	Question for clairifcaiton in the example below by Moderator:
· The slot with a re-transmitted HARQ-ACK codebook is a valid target slot in the procedure. 
· Of course, if the UE determines an earlier second slot before that slot, then the SPS deferral procedure is stopped before. 
· Question: DL SPS is stopped. Is the corresponding HARQ-ACK re-sent with re-tx CB?
· Otherwise, the UE can determine that slot as the earliest second slot for SPS HARQ-ACK HARQ-ACK deferral. 
In that case, the SPS HARQ is appended to the re-tx CB

	QC
	Need to add the condition that the deferred or collided SPS HARQ is not transmitted with the HARQ CB reTx. 

	Spreadtrum
	We want clarification that:
1. HARQ process collison
2. Whether only SPS HARQ bits subject to deferral from HARQ-ACK codebook from an initial PUCCH slot are deferred to the target PUCCH slot

	Moderator
	@Samsung: I guess the condition would only be needed for SPS HARQ-ACK re-tx from the initial slot!? So better to handle there?
@Ericsson: Of course, the procedure is stopped as early as possible. Only if the UE has not found an earlier second slot before that slot, than it considers this as a valid earliest second slot here. And only in that case the SPS HARQ is appended. 
@Qualcomm: Similar to QC, isn’t the condition only needed in case of triggering from the initial / original slot? Otherwise, this would still be a ‘potential target slot with the SPS HARQ-ACK to be amended?



2.8 4th Round of email discussions
One-shot HARQ-ACK re-transmission and SPS HARQ-ACK deferral
Based on the 3rd round of email discussions, the following can be noted: 
· Majority of companies prefer to also support the triggering of the HARQ-ACK CB of the initial SPS HARQ-ACK deferral slot (Question 2.7.2) 
· On the details proposed by companies (input to Question 2.7.1) the following options are proposed:
· Option 1 (ZTE, NEC, LG, Sony, Ericsson, QC): The UE stops the SPS deferral procedure for those SPS HARQ-ACK bits subject to deferral in slot n+x if receiving a one-shot HARQ-ACK deferral triggering in slot n for re-transmission from the ‘initial’ (original) slot of the SPS HARQ-ACK deferral. 
· The SPS HARQ-ACK bits are not appended anymore in slot n+x
· FFS: timeline definition in terms of the number of slots x (or symbols Y after the last symbol of the triggering DCI defining x)  
· Moderator note: 
· the stopping and not appending only applies to SPS HARQ-ACK bits that are scheduled for re-transmission, for other SPS HARQ-ACK bits for deferral that slot could still be the target, earliest second slot?
 special handling needed in specs to split the HARQ-ACK bits there in what is re-transmitted in the slot and what is not, and addended still 
· Or is the SPS HARQ defereral procedure stop in slot n+x for all SPS HARQ-ACK bits for deferral (independently if they are triggered for re-transmission or not)?
· Pros: 
· reduces the unnecessary double transmission as much as possible
· Cons: 
· Need to define timeline in terms of x
· Higher specs & implementation impact (specifically, if we need to split SPS HARQ-ACK bits part of the HARQ-ACK re-tx codebook from other SPS HARQ-ACK bits for deferral from other slots)
· Dropped SPS HARQ-ACK bits if the procedure is stopped overall (i.e. no splitting of SPS HARQ-ACK bits for deferral)
· Option 2 (vivo, Samsung): Reusing the Type 3 CB operation, i.e. 
· if the UE detects a DCI format in a PDCCH reception that triggers a HARQ-ACK codebook transmission to transmit the first HARQ-ACK codebook in a slot as described in clause 9.1.5, the UE stops the procedure to determine the earliest second slot in the slot
· The SPS HARQ-ACK bits are not appended anymore in the slot
· Moderator note: 
· the stopping and not appending only applies to SPS HARQ-ACK bits that are scheduled for re-transmission, for other SPS HARQ-ACK bits subject to deferral the slot could still be the target slot?
 special handling needed in specs to split the HARQ-ACK bits there in what is re-transmitted in the slot and what is not, and addended still 
· Or is the SPS HARQ defereral procedure stop in slot n+x for all SPS HARQ-ACK bits for deferral (independently if they are triggered for re-transmission or not)?
· Pros: 
· reduces the unnecessary double transmission in slot #6 (i.e. the slot of the HARQ-ACK re-transmission) 
· Cons: 
· Other unnecessary re-transmission (in slots x…5) not prevented (compared to Option 1) 
· Higher specs if we need to split SPS HARQ-ACK bits part of the HARQ-ACK re-tx codebook from other SPS HARQ-ACK bits for deferral from other slots
· Dropped SPS HARQ-ACK bits if the procedure is stopped overall (i.e. no splitting of SPS HARQ-ACK bits for deferral) 
· Option 3 (HW/HiSi): The UE should not expect to be triggered with one-shot HARQ-ACK transmission from an initial SPS HARQ-ACK slot, if the SPS deferral is transmitted before the slot of the HARQ-ACK re-transmission. 
· Pros: No error handling defined. 
· Cons: 
· Option 4 (amended by Moderator): No special treatment or optimization is defined – no additional specification impact (simplifying specification & implementation):
· For the examples above, the SPS HARQ-ACK information as a consequence will be transmitted twice:
· Either in slots 1…5 based on the SPS HARQ-ACK deferral procedure and in addition in slot #6 based on the triggered HARQ-ACK re-transmission in slot #6
· If slot 1…5 are not an earliest second slot, the UE transmits the HARQ-ACK CB for re-transmission in slot #6 and as this is then automatically also the earliest second slot for the SPS HARQ-ACK deferral procedure, appends the SPS HARQ-ACK for deferral in addition (.. and these bits are duplicated)
· Pros: 
· Simple handling, no additional specification impact
· No need for error case definition (over Option 3)
· No need to separate the SPS HARQ-ACK bits for deferral (for Option 1 & 2, in case the stopping would mean ‘removing these bits’ from the list of SPS HARQ-ACK bits for re-transmission), 
· SPS HARQ-ACK bits for deferral which are not part of the HARQ re-tx codebook are not dropped (for Option 1 & 2, in case the ‘stopping’ means that the overall procedure is stopped incl. SPS HARQ-ACK bits for deferral not being part of the 
· Cons: 
· SPS HARQ-ACK for deferral bits transmitted twice which are part of the initial HARQ-ACK CB

So, let’s see where companies stand here, and trying to get a bit more input on which way to go: 

Question 2.8.1: If one-shot HARQ-ACK re-transmission triggering of SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot is supported, chose one of the following alternatives: 
· Option 1: The UE stops the SPS deferral procedure for those SPS HARQ-ACK bits subject to deferral in slot n+x if receiving a one-shot HARQ-ACK deferral triggering DCI in slot n for re-transmission from the ‘initial’ (original) slot of the SPS HARQ-ACK deferral. 
· The SPS HARQ-ACK bits for deferral are not appended anymore in slot n+x
· FFS: timeline definition in terms of the number of slots x (or symbols Y after the last symbol of the triggering DCI defining x)  
· Option 1A: The SPS HARQ deferral procedure stop in slot n+x applies to all SPS HARQ-ACK bits for deferral (independently if they are included in the HARQ-ACK CB triggered for re-transmission or not)
· Option 1B: The SPS HARQ deferral procedure stop in slot n+x applies only to SPS HARQ-ACK bits for deferral which are included in the HARQ-ACK CB triggered for re-transmission
· For other SPS HARQ-ACK bits for deferral the SPS HARQ-ACK deferral procedure is not affected by receiving a triggering DCI for HARQ-ACK re-transmission. 
· Option 2: Reusing the Type 3 CB operation, i.e. if the UE detects a DCI format in a PDCCH reception that triggers a HARQ-ACK codebook transmission to transmit the first HARQ-ACK codebook in a slot as described in clause 9.1.5, the UE stops the procedure to determine the earliest second slot in the slot
· The SPS HARQ-ACK bits are not appended anymore in the slot
· Option 2A: The SPS HARQ deferral procedure stopping in the slot applies to all SPS HARQ-ACK bits for deferral (independently if they are included in the HARQ-ACK CB triggered for re-transmission or not)
· Option 2B: The SPS HARQ deferral procedure stop in the slot applies only to SPS HARQ-ACK bits for deferral which are included in the HARQ-ACK CB triggered for re-transmission
· For other SPS HARQ-ACK bits for deferral the SPS HARQ-ACK deferral procedure is not affected by receiving a triggering DCI for HARQ-ACK re-transmission.
· Option 3: The UE should not expect to be triggered with one-shot HARQ-ACK transmission from an initial SPS HARQ-ACK slot, if the SPS deferral is transmitted before the slot of the HARQ-ACK re-transmission. 
· Option 4: No special treatment or optimization is defined – no additional specification impact expected 

	Option 1 in general (1A or 1B)
	

	
	Option 1A
	

	
	Option 1B
	Sony (x=0)

	Option 2 in general (2A or 2B)
	

	
	Option 2A
	DOCOMO (2nd preference), QC, vivo, Spreadtrum, NEC(1st preference)

	
	Option 2B
	OPPO, Samsung

	Option 3
	vivo Huawei/Hisi (1st), LG(2nd), NEC(2nd preference)

	Option 4
	DOCOMO (1st preference), Apple Huawei/Hisi (2nd), Intel,OPPO, LG (1st), CATT, ZTE (can accept), Spreadtrum, Nokia/NSB, Samsung, Lenovo, Sony (don’t mind this option)

	Other
	



	Company
	Comments 

	DOCOMO
	From simplicity perspective, we prefer option 4 and option 2A.

	QC
	Option 2A is in line with the goals of both SPS HARQ deferral and “triggered HARQ CB reTx”

	vivo
	We would like to clarify our position better here. 
First, the options we selected is under the assumption that one-shot HARQ-ACK re-transmission triggering of SPS HARQ-ACK, for which the corresponding SPS config is enabled with deferring and a deferral is triggered in the initial PUCCH slot based on pre-defined conditions, from the initial PUCCH slot is supported. 
Then we think Option 3 + modified Option 2A shown below can become a complete solution, with less spec impacts/remaining issues and without requirng duplicated transmission of deferred SPS HARQ-ACK.
· If for the SPS HARQ-ACK, a target PUCCH slot is determined before the slot of the HARQ-ACK re-transmission, the UE should not expect to be triggered with one-shot HARQ-ACK re-transmission from the initial PUCCH slot.  Option 3 is applied
· Otherwise, adopting an operation similar as the Type 3 CB operation, i.e. if the UE detects a DCI format in a PDCCH reception that triggers a HARQ-ACK codebook transmission to transmit the first HARQ-ACK codebook in a slot as described in clause 9.1.5, the UE stops the procedure to determine the earliest second slot in the slot
· The SPS HARQ-ACK deferral procedure stopping in the slot applies to all SPS HARQ-ACK bits for deferral 
· All deferred SPS HARQ-ACK bits, including the one(s) deferred from the initial PUCCH slot, will be contained in a HARQ-ACK codebook, and transmitted in the slot.  Option 2A is applied 


	Huawei/Hisi
	Option 3 is the simplest way. There is no clear motivation on why the gNB will duplicately trigger the retx of a deferring SPS HARQ-ACK which is expected to transmit on the earliest available subslot.
For Option 1, it introduces additional complexity on splitting the SPS HARQ-ACK payload (1B), or needs to bear the performance loss of losing partial SPS HARQ-ACK bits (1A); in addition, new UE timeline needs to be introduced, which complicates the design.
For Option2, same issue with Option 1 on either performance loss (2A) or complex UE behaviour (2B).
BTW, we are also fine not to support the simultaneous configuration of both features if there is no consensus on the options.

	Intel
	If the joint operation is supported, Option 4 is preferred for simplicity and clear behaviour. HARQ-ACK retransmission is a rare event, thus no need to optimize interaction with the deferral.
We also prefer no retransmission from initial slot.

	OPPO
	Option 2 supports one-shot HARQ-ACK re-transmission of SPS HARQ-ACK deferring from the initial SPS HARQ deferral slot with limited spec effort, so we prefer to option 2 and can compromise to option 4.

	LG
	We prefer Option 4. As we had been mentioned, we think one-shot should be treated differently from type-3 HARQ-ACK codebook and one-shot can work with SPS HARQ-ACK deferral in parallel. 
We also understands there is no need of complicated optimization. Option 3 also can be considered for simplicity. 

	ZTE
	We don’t need timeline for option 1, i.e., we think the x always = 0. The SPS target slot determination and DCI decoding are the two separate pipeline and in two paralle processes. UE just compares whether the target slot of SPS HARQ deferral and the new PUCCH slot triggered by one-shot DCI after the decoding are the same or not. Before the end of decoding of DCI, UE normally process the SPS deferral determination. If the SPS HARQ deferral is transmitted in the slot 3,4, or 5 which is not same with slot 6, then SPS HARQ deferral will not transmitted in slot 6, there is no any duplication feedback. If the SPS HARQ deferral is determined to be transmitted in the slot 6, then the SPS HARQ deferral will be ignored, UE will follow the One-short DCI directly. 
If no consensus is achieved, it is assumed the Option 4 will be adopted. But for Option 4, there is another issue to be clarified or need a conclusion. Based on option 4, the SPS deferral procedure in the intial slot is orthogonal with the one-shot triggering, but how about the other UCIs in initial slot can be applied to one-shot reTx triggering? Our understanding is the other UCIs not multiplexed with the SPS HARQ should be applied to one-shot reTx triggering although the other UCIs are in the same initial slot with SPS HARQ.

	Nokia/NSB
	Prefer Alt. 4 because of simplicity / no separate handling. Alt. 2A could also be an option. 

	Samsung
	Option 2B and option 4 are basically same with the exception that some language for “Type-3 + SPS deferral” will need to be replicated for “Option 2B + SPS deferral” 

	NEC
	We agree with Moderator’s analysis, our first preference is option 2A, which is aligned with (enhanced) Type-3 CB operation. We can also accept option 3 for simplicity.

	Moderator
	@Samsung – possible clarifiation
Moderator understanding is, that Option 4 and 2B are NOT the same. 
Let me explain: 
Let’s assume there are the bits SPS_HARQ#1 bits in the initial slot (and let’s assume they are all for deferral). And there are additional SPS_HARQ#2def bits also pending for deferral for the target slot (from an earlier or later slot). 
For Option 2B, in the slot of the HARQ-ACK re-transmission
· for Option 2 A: the transmission is SPS_HARQ#1 + new_inital HARQ
· i.e. based on the HARQ re-tx operation, all pending SPS HARQ for deferral including SPS_HARQ#2def are not part of the deferral anymore (and are basically dropped / lost)
· For Option 2B: SPS_HARQ#1 + new_inital HARQ + SPS_HARQ#2def is transmitted
· Only the SPS_HARQ#1 bits are dropped / stopped in terms of deferral, the remaining SPS_HARQ#2def are still deferred (as this is then a valid target slot)
· Option 4: SPS_HARQ#1 + new_inital HARQ + [SPS_HARQ#1 + SPS_HARQ#2def] is transmitted
· The deferral is not changed, therefore all SPS HARQ bits for deferral still consider the re-tx slot as valid target slot – and therefore the full set [SPS_HARQ#1 + SPS_HARQ#2def] is appened due to the SPS HARQ deferral procedure. 

	Lenovo
	Option 4 is beneficial, when gNB knows that UE would not find a target slot for deferred SPS HARQ-ACK before the indicated HARQ-ACK re-transmission. Good gNB implementation would not allow duplicated transmissions of deferred SPS HARQ-ACK. 

	Samsung2
	Thanks to the moderator for the detailed explanation. It is understood. One question is about the case that the target slot is not a slot that could be used for deferral (e.g. no valid PUCCH resource in SPS-PUCCH-AN-List). Doesn’t Option 2B result in that case? 
Overall, OK with Option 4 as it is according to the general design principle (UE reports indicated CB and, if any, a CB the UE would report in the target slot) and better than the other options (HARQ-ACK is not lost).

	Sony
	For Option 1, x = 0 or the time to process the triggering DCI.

Option 2 at first sounds the same as Option 1.  But I take it in Option 2, the UE stops SPS Deferral as soon as it sees a 1-shot ReTx triggering DCI whereas in Option 1, UE only stops if the 1-shot ReTx triggering DCI points to the initial slot.  For Option 2, hwo would it work if the triggering DCI has HARQ_retx_offset < 0, i.e. early indication?  For example in figure below, the UE would have stop looking for a target slot in Slot 2 under Option 2.  It then wouldn’t know that Slot 4 is the Target Slot since it had stopped looking and so what would the PUCCH in Slot 6 retransmit?

[image: ]


Although we think Option 1 (x=0) is  not a big deal to implement, we also do not think it is a big benefit to include initial slot.  So, we can also accept Option 4 if companies have a lot of trouble accepting retransmitting of initial slot.




Now, in case Alt. 1 is selected, let’s see if we can get more input on what timeline could be defined here: 
Question 2.8.1: If one-shot HARQ-ACK re-transmission triggering of SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot is supported, and if Option 1 (A or B) is to be chosen, i.e. The UE stops the SPS deferral procedure for those SPS HARQ-ACK bits subject to deferral in slot n+x if receiving a one-shot HARQ-ACK deferral triggering DCI in slot n for re-transmission from the ‘initial’ (original) slot of the SPS HARQ-ACK deferral, the timeline to define slot n+x is defined as: 
· Alt. 1: Slot n+x is defined as next PUCCH slot starting no earlier than  (using ) after the last symbol of the PDCCH in slot n triggering the HARQ-ACK re-transmission, where  corresponds to the SCS configuration used for the PDCCH
· Note: Apply the timeline for PDCCH providing the SPS release as defined in Sec. 9.2.5 in Sec. 10.2 in 38.213 (as also for this case there is no PDSCH), but no need to consider any PUSCH or PUCCH SCS for the stopping. 
· Alt. 2: Other – or new timeline 

	Alt. 1 – supporting companies
	Samsung, Sony

	Alt. 2 - Other
	QC



	Company
	Comments 

	QC
	Need to consider the timing limitattiosn with regards to cancel/drop an ongoing deferral. Indeed, PDCCH processing time should be considered, but this is not enough. PUCCH preparation time needs to be taken into consideration as well. Once PDCCH is fully decoded, the UE might have already started the SPS HARQ deferral, i.e. PUCCH transmission.

	Huawei/Hisi
	As our opinion to the last question, there is no need to complicate the design by introducing a new time for such corner case.

	Samsung
	Alt.1 is OK.

	
	

	
	



And now, let’s see if we also get the rest of the potential proposal somehow more mature. Clearly, there was input given in Question 2.7.3, that the HARQ-ACK codebook should include also SPS HARQ-ACK for deferral. So in this respect there seems to be no real change needed to the 2nd bullet of Proposal 2.2.1. On Question 2.7.4, there was one minor change proposed. 
So the following modified proposal is brought forward here, where only the changes baed on Mod2 Proposal 2.2.1 are shown (to get this a bit more readable). In the last sub-bullte, actually the appending is based on the SPS deferral procedure (at least moderator thinks so): 
Mod3 Proposal 2.2.1: Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral 
· One-shot HARQ-ACK re-transmission cannot trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot. 
· FFS related handling (see discussions in Question 2.8.1 & 2.8.2)
· If the PUCCH slot indicated by the HARQ_retx_offset is the ‘target’ or earliest ‘second’ slot for SPS HARQ-ACK deferral, the HARQ-ACK CB including the deferred SPS HARQ-ACK bits will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI. 
· For the SPS HARQ-ACK deferral procedure, the PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a valid potential target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority (at least for operation with Rel-16 PHY prioritization) as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· If the the PUCCH slot with a one-shot triggered HARQ-ACK CB is determined by the UE as target or earliest second PUCCH slot for SPS HARQ-ACK deferral, the deferred SPS HARQ-ACK in a target slot is appened to the re-transmitted HARQ-ACK CB following the operation of SPS HARQ-ACK deferral procedureone-shot HARQ-ACK re-transmission. 


	Supporting companies 
	Nokia/NSB, [Samsung], NEC, [Lenovo], Sony (see comment on 3rd bullet)

	Do not support
	DOCOMO (fine with the first two bullets), QC (fine with the 3rd bullet only) Huawei/Hisi (support only 2nd and 3rd bullets), LG (fine with the 3rd bullet only) , ZTE(Fine with 2nd and 3rd bullets, 1st bullet depends on question 2.8.1), 



	Company
	Comments 

	DOCOMO
	For the last bullet, we think it is related with discussions in Question 2.8.1 & 2.8.2. For example, if option 2 (reusing the Type 3 CB operation) is adopted for Question 2.8.1, it is contradicted with the last bullet that “PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a valid potential target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority”.In our understanding, SPS HARQ-ACK deferral behavior should be consistent.

	Moderator
	@DOCOMO – fully understood. 
In case we go for certain Option for the first bullet, we may need some ‘otherwise’ combination here between the first and the third bullet. 
But to check otherwise, would DOCOMO be fine supporting the combination in general? 

	QC
	Reasons explained in last rounds.

	Huawei/Hisi
	We think the first bullet (which tackles the UE behaviour on the initial SPS deferral slot) depends on the result of Question 2.8.1 and is irrelavent with the 2nd and 3rd bullet (which tackles the UE behaviour on the SPS target slot and the one-shot target slot, respectively), right?
If the three bullets can be separately discussed, we agree with the 2nd and the 3rd bullets, but do not support the 1st bullet, with the reasons mentioned in Question 2.8.1.
BTW the last sentence ‘SPS HARQ-ACK deferral procedureone-shot HARQ-ACK re-transmission’ is changed on top of the last version. Does it still mean the SPS deferral CB is appended to the one-shot retx CB, with the same behaviour as SPS deferral CB appended to Type 1/2 CB?

	Moderator
	@HW: Yes, the same appending procedure applies given by the SPS HARQ-ACK deferral (i.e. the same as for Type 1 and Type 2 CB). So basically, you may then have re-tx HARQ-ACK CB + new Type 1 / Type 2 CB + SPS deferral bits

The red parts are given by the one-shot HARQ-ACK re-tx procedure (based on the decisions) and the SPS deferral is just added on top (based on the SPS HARQ-ACK deferral, as this is this is then the earliest second / target slot)

	Intel
	This is subject to discussion above.

	LG
	The first bullet is clearly up to above discussion. 
For the second bullet, we have been commented from the last meeting. We have concern on DCI missing ambiguity for the situation of 2nd bullet. 
We are fine with third bullet. 

	ZTE
	Fine with 2nd and 3rd bullets, 1st bullet depends on question 2.8.1.

	Nokia/NSB
	As Option 4 is our preferred one, we support the proposal (just the FFS needs to be removed) 

	Samsung
	OK in principle. There is dependence on 2.8.1. Also, the (last) subbullet needs discussion/refinement. There may not be both a re-reported CB and SPS HARQ-ACK deferral from a same PUCCH. The SPS HARQ-ACK is part of the CB.

	NEC
	We are fine with the proposal.

	Lenovo
	We support the proposal, if option 4 in Question 2.8.1 is selected.

	Sony
	Last (3rd) bullet may be an issue if we adopt Option 2 of Question 2.8.1, for HARQ_retx_offset < 0 (early 1-shot ReTx indicator) since the UE would have stop looking for a target slot and wouldn’t know that a target slot is to be retransmitted.




Retransmission of cancelled HARQ 
In this section, the proposed Rel-17 enhancements on retransmission of cancelled HARQ are summarized. The following related agreements from previous meetings are available on this topic: 
Generic agreements
	Working Assumption: For at least HARQ-ACK re-transmission:
· Support at least one enhanced Type 3 HARQ-ACK CB with smaller size (compared to Rel-16) in Rel-17
· Definition of enhanced Type 3 CB: 
· The codebook size of a single triggered enhanced Type 3 HARQ-ACK codebook at least determined by RRC configuration 
· The codebook construction uses HARQ processes as a bases (i.e. ordered according to HARQ-IDs and serving cells)
· Support one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB (i.e. Alt. 3) in Rel-17
· Details are FFS
· Enhanced Type 3 HARQ-ACK CB and/or one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB are subject to separate UE capabilities

Agreement 
Confirm the following RAN1#105-e working assumption:
For at least HARQ-ACK re-transmission:
· Support at least one enhanced Type 3 HARQ-ACK CB with smaller size (compared to Rel-16) in Rel-17
· Definition of enhanced Type 3 CB: 
· The codebook size of a single triggered enhanced Type 3 HARQ-ACK codebook at least determined by RRC configuration 
· The codebook construction uses HARQ processes as a bases (i.e. ordered according to HARQ-IDs and serving cells)
· Support one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB (i.e. Alt. 3) in Rel-17
· Details are FFS
· Enhanced Type 3 HARQ-ACK CB and/or one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB are subject to separate UE capabilities
Conclusion
There is no consensus to support the simultaneous configuration of the Rel-16 Type 3 HARQ-ACK CB and Rel-17 one-shot re-tx HARQ triggering for a UE in Rel-17. 

Conclusion
There is no consensus to support the simultaneous configuration of the Rel-17 Enhanced Type 3 HARQ-ACK CB and Rel-17 one-shot HARQ re-tx triggering for a UE in Rel-17. 





Enh. Type 3 CB related agreements:
RAN1#106-e (Aug. 2021)
	
Agreement 
Support PHY priority handling for a PUCCH carrying the Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size. 
· The indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size.
· The A/N of HARQ processes is mapped to the Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size irrespective of the PHY priority of the ‘A/N’ of the HARQ processes. 
· FFS: If the HARQ-ACK codebook size or structure is dependent on the PHY priority (e.g. separate configuration of CBG/NDI usage, separate configuration of HARQ IDs / CCs per priority, SPS HARQ-ACK process IDs of specific priority only for a SPS HARQ-ACK only codebook, …). 

Agreement 
Support PHY priority handling for a PUCCH carrying the Rel-16 Type 3 HARQ-ACK CB in Rel-17. 
· The indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the Rel-16 Type 3 HARQ-ACK CB.
· The A/N of HARQ processes is mapped to the Rel-16 Type 3 HARQ-ACK CB irrespective of the PHY priority of the ‘A/N’ of the HARQ processes. 
· The support is subject to a Rel-17 UE capability and a UE supporting this capability can be configured in Rel-17 with Rel-16 Type 3 HARQ-ACK CB and PHY prioritization. 

Agreement 
For the PHY priority handling of the enhanced Type 3 CB(s) of smaller size, the enhanced Type 3 HARQ-ACK has the same structure, size and content (in terms of HARQ-IDs, CCs) irrespective of the PHY priority. 

Agreement 
Support Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size triggering using DCI format 1_2 for a UE supporting DCI format 1_2. 
· The triggering support for DCI format 1_2 is independently (from triggering using DCI format 1_1) RRC configured to the UE. 

Agreement 
Support Rel-16 Type 3 HARQ-ACK CB triggering using DCI format 1_2 in Rel-17 for a UE supporting DCI format 1_2. 
· The support is subject to a Rel-17 UE capability and a UE supporting this capability can be configured with DCI format 1_2 triggering of the Rel-16 Type 3 HARQ-ACK CB. 

Agreement 
For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook. 

Agreement
For enh. Type 3 HARQ-ACK CB(s), support dynamic selection based on indication in the triggering DCI of one of at least one enh. Type 3 HARQ-ACK CB(s). 
· Each of the at least one enh. Type 3 HARQ-ACK CBs is at least defined by RRC configuration This includes the option to configure all DL HARQ processs of all configured CCs as one enh. Type 3 HARQ-ACK CB (resulting in same structure and size as the Rel-16 Type 3 HARQ-ACK CB)
· This includes UE capability signaling (value range {1…X}) on the maximum number of supported simultaneously configured enh. Type 3 HARQ-ACK CBs that can be dynamically indicated 
· Details including the value of X are FFS

Agreement
The following enhanced Type 3 CB types of smaller size are supported, the CB to contain either: 
· the HARQ processes of a subset of configured CCs, or
· a subset of configured HARQ processes (specific to CCs)
FFS: additional enh. Type 3 CB types




RAN1#106bis-e (Oct. 2021)
	Conclusion
No additional enhanced Type 3 CB ‘types’ (such as activated CCs, of specific SPS configurations, etc.) in terms of RRC configuration are supported. 

Agreement
For one enhanced Type 3 HARQ-ACK CB, the same CBG and NDI configuration applies to both PHY priorities following the RAN1#106-e agreement. 

Agreement
The same set of enhanced Type 3 CBs (incl. CBG and NDI configuration) is applied for triggering using DCI format 1_1 and 1_2. 

Agreement
Reuse the legacy 1-bit ‘one-shot HARQ-ACK request’ for triggering indication of the enhanced Type 3 HARQ-ACK CB of smaller size. 
· At least if only a single enhanced Type 3 HARQ-ACK CB is configured, the triggering DCI with the triggering bit set to ‘1’ is also able to schedule PDSCH. 

Agreement
The CBG and NDI usage can be independently configured for different enhanced Type 3 HARQ-ACK CBs.

Agreement
The maximum number of simultaneously configurable enhanced Type 3 CB is indicated by the UE through UE capability signaling from the set of {1, 2, 4, 8}.




RAN1#107-e (Nov. 2021)
	Agreement
The list enhanced Type 3 HARQ-ACK codebooks is configured per PUCCH cell group (i.e., separately configurable for primary and secondary PUCCH cell group).

Agreement
Support simultaneous configuration of enhanced Type 3 CB triggering and PUCCH cell switching. 

Agreement
One enhanced Type 3 HARQ-ACK codebook is RRC configured either as:
1. a subset of CC, i.e., all HARQ processes of the subset of CCs are part of the codebook, OR
	pdsch-HARQ-ACK-enhType3perCC
	Configure the one enhanced Type 3 HARQ-ACK codebook using per CC configuration
	(1..maxNrofServingCells) of Integer (0,1)


1. a subset of configured HARQ processes per CC, i.e., different subsets of HARQ processes can be configured for each CC.
	pdsch-HARQ-ACK-enhType3perHARQ
	Configure the one enhanced Type 3 HARQ-ACK codebook using a per HARQ process and CC configuration
	(1..maxNrofServingCells) of Bit String (Size (16))



Agreement
If more than one (M>1) enhanced Type 3 HARQ-ACK codebook is configured and the triggering DCI with the ‘one-shot HARQ-ACK request’ set to ‘1’,
· If the FDRA field is not valid, i.e. all “1s” or all “0s” as per Rel-16, then PDSCH is not scheduled:
. If a new field with N=ceiling(log2 (M)) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
. If the new field is not configured in the triggering DCI, the UE uses the MCS field to indicate one of M configured e-Type 3 HARQ-ACK CBs
· If the FDRA field is valid, then a PDSCH is scheduled
. If a new field with N=ceiling(log2 (M)) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
. If the new field is not configured in the triggering DCI, the UE selects the 1st indexed e-Type 3 HARQ-ACK CB in the M configured e-Type 3 HARQ-ACK CBs





One-shot triggering of HARQ-ACK re-transmission 
RAN1#106-e (Aug. 2021)
	Agreement 
A single DCI triggering the Rel-17 one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB can trigger the re-transmission of HARQ-ACK information of only a single HARQ-ACK CB. 

Agreement 
The Rel-17 one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB is done through an explicit triggering indication in the DCI through a DCI field. 

Agreement 
Support PHY priority handling for the Rel-17 one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB. 
· The indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the re-transmitted HARQ-ACK information.
· The indicated PHY priority in the triggering DCI is used to determine the HARQ-ACK information to be re-transmitted corresponding to the indicated PHY priority. 

Agreement
For Rel-17 one-shot triggering for HARQ-ACK re-transmission, the UE does not expect more than one triggering DCI for Rel-17 one-shot feedback indicating the same PUCCH slot for the re-transmission of HARQ-ACK CBs of different PUCCH slots to be re-transmitted
· Note: i.e. only a single HARQ-ACK codebook / PUCCH occasion can be re-transmitted in a PUCCH slot



RAN1#106bis-e (Oct. 2021)
	Agreement
Support triggering of one-shot HARQ re-transmission on PUCCH using DCI format 1_2. 

Agreement
For one-shot HARQ re-transmission on PUCCH, the triggering DCI dynamically indicates a ‘HARQ re-tx offset’ which is used to define the offset in number of PUCCH slots/sub-slots between the triggering DCI and the PUCCH slot/sub-slot of the HARQ-ACK codebook to be re-transmitted. For the triggering DCI received in slot/sub-slot m, indicating the HARQ-ACK re-tx in slot/sub-slot m+k and indicating HARQ_retx_offset, the PUCCH slot/sub-slot n of the HARQ-ACK codebook to be re-transmitted is determined as either: 
· Alt. 1: n = m - HARQ_retx_offset
· Alt. 2: n = m + k - HARQ_retx_offset
· FFS: value range of the HARQ-retx_offset


Agreement
For one-shot triggering of HARQ-ACK re-transmission on PUCCH, 
· in case the dynamic Type 2 HARQ-ACK codebook is configured, the HARQ-ACK codebook per PHY priority on the indicated PUCCH is constructed by appending the Type 2 HARQ-ACK codebook to be re-transmitted to the Type 2 HARQ-ACK codebook of the indicated PUCCH (carrying new, initial HARQ-ACK information) per PHY priority.
· in case the semi-static Type 1 HARQ-ACK codebook is configured, the HARQ-ACK codebook per PHY priority on the indicated PUCCH is constructed by appending the Type 1 HARQ-ACK codebook to be re-transmitted to the Type 1 HARQ-ACK codebook of the indicated PUCCH (carrying new, initial HARQ-ACK information) per PHY priority.



RAN1#107-e (Nov. 2021)
	Agreement
The one-shot HARQ re-transmission on PUCCH is configured per PUCCH cell group (i.e., separately configurable for primary and secondary PUCCH cell group).

Agreement
For one-shot HARQ re-transmission on PUCCH, the ‘HARQ re-tx offset’ is determined as Alt. 1: n = m - HARQ_retx_offset

Conclusion
There is no consensus to support the simultaneous configuration of one-shot HARQ-ACK re-transmission and dynamic PUCCH cell switching in Rel-17. 

Agreement
Support simultaneous configuration of one-shot HARQ-ACK re-transmission and semi-static PUCCH cell switching:
· the ‘backward HARQ-ACK slot-offset’ is interpreted with the granularity of a PUCCH slot of the respective PHY priority of PCell /PSCell / PUCCH SCell

Agreement
Apply a 1-bit triggering DCI field for triggering indication of one-shot HARQ re-transmission on PUCCH. 
· The triggering DCI with the triggering bit set to ‘1’ is not able to schedule PDSCH. 
· Some unused bit field in the DCI is used to indicate the HARQ slot offset. 
· FFS: if the ‘one-shot HARQ-ACK request’ field can be reused
· FFS: which unsed DCI field in the DCI is used for HARQ slot offset indication
· FFS: The indication of whether the PDSCH is not scheduled will reuse Rel-16 type-3 HARQ ACK CB UE behavior

Agreement
For one-shot triggering of HARQ re-transmission, introduce a new 1-bit DCI field in DCI format 1_1 and in DCI format 1_2 (if DCI format 1_2 is configured with one-shot triggering of HARQ-ACK re-transmission).

Working Assumption 
For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication

Agreement
For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is fixed in the specification





3.1 Summary of companies input in their contributions 

Enhanced Type 3 CB: 

Update an earlier RAN1 agreement: OPPO [13]
· For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a given PUCCH slot/subslot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted in a PUCCH slot/subslot overlapping with the given PUCCH slot/subslot that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook.


Figure 1: Both a subslot-based HP Type 3 CB and a slot-based LP Type1/2 CB are indicated in one slot 

	

Identified required changes the current specifications (TS 38.213, v. 17.0.0)
Moderator does not intend to discuss TPs / specs changes based on available agreements. The related changes are combined in a parallel summary document provided to the relevant specification editors for their consideration for further specs updates after RAN1#107bis-e. 

· The two different ways to configure one enh. Type 3 CB (using either pdsch-HARQ-ACK-enhType3perCC or pdsch-HARQ-ACK-enhType3perHARQ) are currently not captured: vivo [3]
· Details: 
· TP by vivo in Sec. 2.2.1 of [3] 
· Problem description and TP included in parallel TDoc for editors’ consideration



One-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource

Confirm the RAN1#107-e working assumption that one-shot triggering is supported before the initial PUCCH transmission slot, as well as after it: 
· Yes: Nokia/NSB [1], Huawei/HiSi [2] (?), vivo [3], ZTE [4] (?), CATT [5] (?), Sony [6], DOCOMO [8] (?), Panasonic [12] (?), Intel [15] (?), Ericsson [18], China Telecom [19]
· No – revert the working assumption: Samsung [7]



Minimum value for HARQ_retx_offset:
· 0 / +1: Samsung [7] (revert the WA), Spreadtrum [10] (if no early triggering)
· -4: Spreadtrum (if early triggering)
· -7: vivo [3], ZTE [4], DOCOMO [8], Panasonic [12]
· -8: vivo [3], DOCOMO [8], Intel [15]
· -15: vivo [3], China Telecom [19]
· -16: Nokia/NSB [1], vivo [3], CATT [5], Interdigital [16], Ericsson [18], 
· -32: Huawei/HiSi [2], CATT [5],
· Other: reuse configured K1 set values: Qualcomm [11]
Maximum value for HARQ_retx_offset:
· 8: Samsung [7]
· 16: Intel [15], Ericsson [18]
· 24: vivo [3], ZTE [4], DOCOMO [8], Panasonic [12]
· 27: Spreadtrum [10] (if early triggering) 
· 31: Spreadtrum [10] (if no early triggering)
· 32: Nokia/NSB [1], Huawei/HiSi [2], vivo [3], CATT [5], Interdigital [16], Ericsson [18], China Telecom [19]
· Other: reuse configured K1 set values: Qualcomm [11]

DCI field(s) used for the HARQ_retx_offset indication: 
· MCS field (of 1st TB): Nokia/NSB [1] (if 5bit sufficient), vivo [3], ZTE [4], Sony [6], Samsung [7], Spreadtrum [10], Qualcomm [11], Panasonic [12], OPPO [13], Intel [15], Interdigital [16], Ericsson [18], China Telecom [19] (if 5bit)
· MCS field + NDI field (of 1st TB): Nokia/NSB [1] (if 6bit needed), Huawei/HiSi [6] (if 6 bits needed), CATT [5], China Telecom [19] (if 6 bit needed)
· MCS + HPN + RV + NDI: Sony [6]

HARQ-ACK codebooks size ambiguity of CB to be re-transmitted (for Type 2 CB): 
· Use the C-/T-DAI mechanism to indicate size of the HARQ-ACK codebook to be re-transmitted in the triggering DCI: Huawei/HiSi [2], ZTE [4], Sony [6], Qualcomm [11] (… a field indicating the HARQ CB size),  Intel [15] (consider handling), 
· UE should ignore the one-shot triggering DCI for new PUCCH determination if it schedules an original PUCCH on which the UE did not generate valid HARQ-ACK CB: Huawei/HiSi [2], Intel [15] (or use default parameters) – Qualcomm [11]: need to specify UE behavior




Further one-shot HARQ re-tx restrictions: 
· UE expects a HARQ-ACK CB to be scheduled as the one-shot retransmission at most once: Huawei/HiSi [2]
· If UE receives one-shot triggering DCI scheduling the retransmission HARQ-ACK CB on a slot, UE does not expect to receive a later DCI scheduling other HARQ-ACKs of Type 1/2 CB to be transmitted on the same slot: Huawei/HiSi [2]
· Moderator: Just to check – we got an agreement to append the Type 1/2 CB. And the issue raised can be done by gNB implementation (i.e. either not schedule or schedule with the same PRI)!?
· Early triggering of HARQ re-tx should be received later than the last DCI of the initial PUCCH transmission: Spreadtrum [10]

Other: 
· Clarification on PUCCH repetition operation needed (which HARQ-ACK CB is to be re-transmitted): 
· Huawei/HiSi [2]
· HARQ-ACK dropped due to staggered overlapping of PUCCH repetition should not be taken as the original HARQ-ACK for one-shot re-transmission
· LGE [23]
· Option 1: HARQ-ACK codebook re-transmission triggering DCI can indicate the any slot where PUCCH occasion is allocated.
· UE always chooses de-prioritized PUCCH for HARQ-ACK codebook transmission in the collision case involving PUCCH repetitions. 
· Option 2: HARQ-ACK codebook re-transmission triggering DCI always indicates the first slot where HARQ-ACK PUCCH had been scheduled originally.
· Option 3: HARQ-ACK codebook re-transmission triggering DCI always indicates the last PUCCH occasions among repetition bundle.
· Option 4: HARQ-ACK codebook re-transmission triggering DCI always indicates the first actual PUCCH transmission.
· UE determines no PDSCH is scheduled when the triggering bit is set to ‘1’ – no need to use the Type 3 CB behavior of specific FDRA setting: CATT [5], OPPO [13], Interdigital [16] – No: reuse the Type 3 CB conditions: Spreadtrum [10]
· Moderator comment: The current specs do not have any FDRA restrictions, so if not agreed otherwise (or having a TP agreed) this seems to be the behavior based on the current specs already!?
· Reuse the ‘one-shot HARQ request’ field: Spreadtrum [10], OPPO [13]
· Moderator comment: We agreed on a separate field already.  
Agreement
For one-shot triggering of HARQ re-transmission, introduce a new 1-bit DCI field in DCI format 1_1 and in DCI format 1_2 (if DCI format 1_2 is configured with one-shot triggering of HARQ-ACK re-transmission).
· If certain HARQ process IDs of the requested HARQ CB to be retransmitted are no longer available, i.e. the content of one or more HARQ process(es) included in the cancelled HARQ CB is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated: Qualcomm [11]
· The maximum number for keeping HARQ codebooks can be configured: ETRI [14]


Other than enh. Type 3 & One-shot Triggering:

Enhanced Type 2 CB: Clarification that PDSCH grouping for Enh-Type2 CB is within each PHY priority: vivo [3] (then readily available)

NEC [20] on DRX enhancements: Further study the enhancements on current DRX mechanism to better support dynamic requested HARQ-ACK retransmission. E.g.,   
· Start drx-RetransmissionTimerDL in the first symbol after the corresponding cancelled PUCCH transmission to ensure that UE has chance to receive the PDCCH for triggering HARQ-ACK retransmission.

3.2 1st Round of email approvals 

Enhanced Type 3 HARQ-ACK CB:

OPPO suggesting to update the earlier agreement as shown below. The following Figure explaining the intended behaviour – i.e. enabling transmission of eType 3 on HP PUCCH and Type 1 / 2 on LP PUCCH: 


Figure 1: Both a subslot-based HP Type 3 CB and a slot-based LP Type1/2 CB are indicated in one slot 


Proposal 3.2.1:  Update the following RAN1#106-e agreement (with changes in red): 
	Agreement 
For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a given PUCCH slot/subslot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted in a PUCCH slot/subslot overlapping with the given PUCCH slot/subslot that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook. 




	Supporting companies 
	OPPO

	Objecting companies
	Nokia/NSB, Sony, Lenovo, DOCOMO, Panasonic, Samsung, NEC, Ericsson, QC



	Company
	Comments 

	Nokia/NSB
	We think the intention of OPPO and their proposed change are not aligned. As the overlapping definition above is still the PUCCH slot/sub-slot and not the PUCCH resources overlapping!

	Sony
	That is not the intention of the original agreement.

	Lenovo
	In our understanding, the proposed change and Figure 1 above are not relevant to the previous agreement.

	DOCOMO
	We don’t think that is the intention when we made the agreement.

	Huawei/Hisi
	We can understand the intention of the proposal, but still prefer to update the current agreement to apply the interaction between ehn. Type 3 and Type 1/2 only to the same priority.

For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB with the same priority index as the enhanced Type3 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook.


	vivo
	We would like to clarify that the case plot by OPPO’s figure is allowed by previous agreement or it will be discussed later once intra-UE MUX with different prioritity AI 8.3.3 becomes stable?

	Panasonic
	We share the same view in above companies.

	Samsung
	Same understanding as mentioned above.

	Intel
	If current spec implementation does not handle sub-slot cases, then some update may be needed. If the update is needed, we prefer a separate agreement, not an update to an old one.

	OPPO
	Our intention is to solve different slot lengths of PUCCH config for two priorities, which is not considered by previous agreement. 

	Agreement 
For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook. 



In previous agreement, it is not clear how to define “a PUCCH slot” duration, when two slot lengths, e.g. 14 symbols and 7symbols, are configured simulatenously for different priorities. But two priorities are typical configuration for URLLC UE, so it is necessary to clarify definition of “a PUCCH slot” when two slot lengths, e.g. 14 symbols and 7symbols, are configured simulatenously.
@Nokia, our intention is just to clarify “a PUCCH slot” duration in previous agreement when two slot lengths are configured for different priorities. 
@Sony, DOCOMO, we do not want change intention of previous agreement, we just want to clarify “a PUCCH slot” duration when two slot lengths are configured for different priorities. How do you define “a PUCCH slot” in above example, 7 symbols or 14 symbols?  
@Lenovo, “a PUCCH slot” is a key condition for previous agreement and our proposal refers to definition of “a PUCCH slot” when two slot lengths are configured for different priorities. So in our understanding, this proposal relates with previous agreement.
@ Huawei/Hisi thanks for your response. We are open with any solution for this issue and we’d like to discuss your suggestion what we also proposed last meeting too.
@vivo this issue decouples with intra-UE MUX and it is typical case for URLLC UE with two priorities configuration, so we prefer to clarify it as soon as possible.
@Intel Yes, we think existing agreement can not handle simultaneous slot and subslot configuration.  Updated agreement and new agreement is fine for us.

	QC
	The rationale is given by the other companies objecting this proposal.

	LG
	Based on given comments from companies, current agreement seems sufficient to make proper change in the specification. it seems not necessary to update the agreement. 

	Moderator
	It seems that we are not really close to achieving consensus here  not planned to discuss any further




One-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource
Based on the input documents, only a single company is suggesting to revert the RAN1#107-e WA assumption to support the early triggering – whereas more than 10 companies at least indicate based on their minimum value for the HARQ_retx_offset that early triggering should be possible. 

Proposal 6: RAN1 confirms the following RAN1#107-e working assumption: 
	Working Assumption 
For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication




	Supporting companies 
	Nokia/NSB, Sony, DOCOMO Huawei/Hisi, vivo, Panasonic, Intel, CATT, NEC,OPPO, Ericsson, ZTE

	Objecting companies
	Samsung, QC, LG



	Company
	Comments 

	Samsung
	Given that the multiplexing timelines for the original PUCCH need to be satisfied and that the cancellation would only happen for intra-UE multiplexing (inability) reasons, a use case does not exist and, even for specific scenarios enabling such cancellation, the probability that the event would occur and the corresponding benefit/impact/need on reduction of LP HARQ-ACK latency is zero. This feature has no impact on either the NW operation or on the UE experience for LP traffic and is unnecessary. 

	ZTE
	As discussed in previous meeting, it is clarified there is no timeline issue on this working assumption. The case of the triggering supported before the initial PUCCH transmission slot is valid and no need to restrict the gNB scheduling flexibility on the triggering DCI.

	QC
	Difficult to see the strong motivation for this feature. Moreover, the feature introduces complexity at the UE side and at the network as well. Furthermore, the cases at which this feature can be used are very few.
The extra requirements of such an “early triggering of HARQ CB reTx” can be seen in the picture below. The first requirement is that the UE upon reception of a request at slot m, the request to retransmit the HARQ CB about to be transmitted at slot n, is that the UE can indeed cancel the HARQ CB. This means that the absolute value of HARQ re Tx Offset, should be higher than the time required to cancel PUCCH transmission. This is not always given, since the timing for applying CI is dictated by the uplink preparation time.
The second requirement is that the UE needs to save the HARQ CB which was going to be transmitted at slot n. Without this proposal here, the UE would not do so.
Moreover, if the network decides at slot m + 1 to cancel again the HARQ CB to be transmitted – after the 1st HARQ CB cancellation, what should the UE retransmit at slot s, the first cancelled HARQ CB, or the second one?




	LG
	From previous meetings, supporting companies provides use cases where the WA is beneficial. However, we still feel the case are too limited. We think the WA should met following condition to be beneficial.
1. There is no PDCCH after cancelation and until an desired target slot. 
2. Target PUCCH resource should be within the range of K1 set. 
3. It is necessary to keep LP HARQ-ACK latency but it has lower priority than higher priority CB. 

Basically, we think this kind of handling is only necessary for latency-sensitive transmission. Given two PHY priority framework, such PUCCH should be set to higher priority not to make latency issue. Moreover, we see most of companies are thinking about 16 or 32 slots for the range of HARQ reTx offset. We don’t think UE doesn’t have PDCCH during 16 or 32 slots. 





DCI field(s) used for the HARQ_retx_offset indication: 
Based on the input received, all companies suggest to use at least the MCS field (if 5 bits / 32 states are sufficient) and some companies indicate that MCS + NDI field should be used (if 6 bits would be needed). Maybe we could take the conditional decision here already, and potentially agree the minimum and maximum value later on. 
[bookmark: _Hlk93478156]Mod Proposal 7: For one-shot triggering of HARQ-ACK re-transmission, the HARQ_retx_offset is indicated by a 
· the bits of the MCS field for transport block 1, if <=5bits / <=32 states are required; or 
· the combination of MCS and NDI field bits for transport block 1, if 6 bits / >32 & <=64 states are required.    

	Supporting companies 
	Nokia/NSB, Sony, DOCOMO Huawei/Hisi, vivo, Panasonic, Intel, CATT, NEC, Spreadtrum, Ericsson, ZTE

	Objecting companies
	Samsung, QC



	Company
	Comments 

	Lenovo
	We think up to 5 bits (i.e. up to 32 states) is sufficient.

	DOCOMO
	We are fine with either one, for sake of progress.

	Samsung
	The range is beyond excessive. No more than 3 bits are needed.

	OPPO
	The range is too exc36essive. Maximum range of dl-DataToUL-ACK is 16, we do not know why retransmission offset range is larger than range of dl-DataToUL-ACK.
Large range means large buffer to reserve original PUCCH and we do not see much benefit but with large cost for large range.

	QC
	This discussion should take place after the specification of the minimum and maximum HARQ offset value. In addition, what needs to be decided as well first is in what form the UE will save these HARQ CBs, in the form of list of HARQ processes or in the form of HARQ CBs? Imposing to the UE to save information about 32 HARQ CB at this stage is not wise.

	LG
	We also think up to 5 bits should be sufficient. 

	Moderator
	@Samsung, QC: I change the proposal to clarify <=5 bits / <= 32 states, if only 8 states would be needed this would still mean the MCS field is to be used. 
@QC: I don’t see a need to have the discussion on the field separately (if this is agreeable), as indepdent on the number of states this proposal would define what is supported. 

	QC 2
	Mod Proposal 7: For one-shot triggering of HARQ-ACK re-transmission, the HARQ_retx_offset is indicated by a 
the bits of the MCS field for transport block 1
FFS: the amount of MCS field bits





Proposal 8: For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is given by [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value] with an indication of 1 slot / sub-slot within that range.
· FFS the fixed value of min_HARQ_retx_offset_value
· FFS the fixed value of max_HARQ_retx_offset_value
	Supporting companies 
	Nokia/NSB, Sony, Lenovo, DOCOMO Huawei/Hisi, Panasonic, Samsung, Intel, CATT, NEC, Spreadtrum, Ericsson, ZTE, QC, LG, vivo

	Objecting companies
	



	Company
	Comments 

	
	

	
	

	
	

	
	



Values for HARQ_retx_offset:
Looking at the input given on the maximum value, 1 company preferring in the order of 8, 2 companies preferring 16, 4 companies 24 and  7 (or 8) companies a value of around 32. As discussed last time, larger values could come in handy considering sub-slot based PUCCH and higher SCS operation. Also considering that the largest support is for a value of 32, it is suggested to adopt the maximum value to be 32. 
Proposal 3.2.2: For one-shot HARQ-ACK re-transmission, the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 32.  

	Supporting companies 
	Nokia/NSB, Sony, Intel, CATT, Spreadtrum(if no early triggering) , ZTE

	Objecting companies
	Huawei/Hisi, Samsung, QC



	Company
	Comments 

	Lenovo
	We think the largest can be 24.

	DOCOMO
	Maybe it is relevant with Proposal 7. We think the maximum value may depend on whether 5 bits or more than 5 bits can be used. If combination of MCS and NDI field bits for transport block 1 are used, we are fine with the proposal.

	Huawei/Hisi
	If the value range can be configurable as in Proposal 8, the max value can be set larger, such as 48, regarding the 6 bits MCS+NDI can cover 64 values as in Proposal 7. For a case of TDD 8:2 configuration with 2OS subslot length, consider a maximum of k1=15 subslot reaching the nearest new UL, the slot offset has to be >42 to reach the nearest old UL.
[image: ]

	Panasonic
	We share the similar view with Lenovo, but we are open to support 32.

	Samsung
	There is absolutely no need for such a large value. It provides no benefit to the NW (maximum number of HARQ processes is 16 - a UE typically operates with 8) and is clearly detrimental to the UE implementation. A maximum value of 8 is sufficient.

	Intel
	It would be good to first agree on the total range, thus we agree with the proposal. Otherwise, jumping directly to min and max values discussion would be complicated.

	OPPO
	The range is too excessive. Maximum range of dl-DataToUL-ACK is 16, we do not know why retransmission offset range is larger than range of dl-DataToUL-ACK.
Large range means large buffer resource. benefit is limited but cost is too large.

	Spreadtrum
	We are open to support 32 if no early triggering. 

	ZTE
	It seems the 6bits indication is needed if subslot case to be considered, we are fine with 32 or larger value.

	QC
	The maximum value can not be larger than 16. Larget value that this one will very likely trigger changes in the content of the initial HARQ CB. If the UE simply retransmits the cancelled HARQ CB as it was scheduled to be transmitted initially, then, there is a need for extra processing at the gNB, for the case of change in the contents of the cancelled HARQ CB. The gNB will receive 2 copies of HARQ feedback for the same HARQ process, the gNB needs to keep track of this HARQ CB.

	LG
	We think the value seems too larget and we doubt that it is necessary to maintain HARQ-ACK codebook information for such long period. 
If no early triggering, we are open to support 32 just for flexibility. 




 
Looking at the input given on the minimum value assuming the support for early triggering, 1 company preferring in the order of -4, 5 companies preferring -7 or -8, 7 companies preferring -15 or -16 and 2 companies preferring -32. So maybe selecting between -8 or -16 (which received most support) could be feasible here. As anyhow, with the maximum value to be 32 and having the early triggering 6 bits would be needed, there seems to be no real reason to not go for the larger range of the two – given by -16. Therefore, the following is suggested to be agreed: 
Proposal 3.2.3: For one-shot HARQ-ACK re-transmission, the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -16.  

	Supporting companies 
	Nokia/NSB, Sony Huawei/Hisi, CATT, ZTE

	Objecting companies
	Samsung, QC



	Company
	Comments 

	Lenovo
	We think the lowest can be -7.

	DOCOMO
	Maybe it is relevant with Proposal 7. We think the minimum value may depend on whether 5 bits or more than 5 bits can be used. If combination of MCS and NDI field bits for transport block 1 are used, we are fine with the proposal.

	Moderator
	@DOCOMO: the intention of proposal 7 was, we agree on the fields. And then depending on the min and max value, we either chose MCS or MCS & NDI field. But to show, that having more than 32 states is not an issue (and we then have automatically the applied fields already) 

	Panasonic
	We share the similar view with Lenovo, but we are open to support -16.

	Samsung
	There is no use case to require -16 – the maximum allowed k1 is 16 and would mean the gNB schedules and cancels at the same time which makes no sense. In any case, given that this feature is intended for LP traffic to be re-scheduled due to later scheduled HP traffic, any value smaller than -3 is unnecessary.

	Intel
	Although we prefer -8/-7, we are fine with large value -16.

	OPPO
	Same view as Lenovo

	Spreadtrum
	We prefer smaller value, such as -3. But we are open to discuss. 

	ZTE
	It seems the 6bits indication is needed if subslot case to be considered, we are fine with -16 or other reasonable values.

	QC
	For the reasons explained during the discussion of Proposal 6, the minimum value cannot be negative.

	LG
	Though we don’t support negative value, we prefer lower value like -7 or -8 if WA is confirmed. As mentioned in proposal 6, WA is meaningless with large offset range like -16. 





Required specific FDRA indication for one-shot triggering DCI
4 companies discuss this issue in their contributions. Three companies suggest that when having the triggering bit set to 1, there is no need for the UE to in addition need to check with a PDSCH is scheduled (by having certain FDRA setting – as done for the Type 3 HARQ-ACK CB triggering DCI) whereas one company suggests the same required FDRA settings as for the Type 3 CB triggering DCI. 
It is the moderator’s understanding, that based on the current specifications there is no need for the UE to check in addition the FDRA setting if the triggering bit is set to 1. To not need to come back to this later on, it is proposed to take a related conclusion here (which just confirms the current available specification). 
Proposed Conclusion 3.2.4: For one-shot HARQ re-transmission on PUCCH, the UE determines no PDSCH is scheduled when the triggering bit is set to ‘1’ (i.e. the UE does not need to in addition check any specific resource allocation setting). 
	Supporting companies 
	Nokia/NSB, Sony, Lenovo, DOCOMO, vivo, Panasonic, Samsung, CATT, NEC,OPPO, Spreadtrum, Ericsson, ZTE

	Objecting companies
	



	Company
	Comments 

	Huawei/Hisi
	The proposal is not needed, as we already have the previous agreement capturing this sense.

Agreement
Apply a 1-bit triggering DCI field for triggering indication of one-shot HARQ re-transmission on PUCCH. 
· The triggering DCI with the triggering bit set to ‘1’ is not able to schedule PDSCH. 
· Some unused bit field in the DCI is used to indicate the HARQ slot offset. 

	Moderator
	@HW: I do agree, but one company suggests to have the same requirement as for Type 3 CB. Therefore, when having this agreement the issue is solved (… and the moderator does not need to come back to it later on, in case the same proposal is made in another meeting. This is just to close the issue once & for all). 

	Samsung
	OK with the proposal and same view with Huawei

	Intel
	Don’t have strong preference. If no additional, agreement is made, then FDRA checking is not needed, but it needs to be clear in spec, that UE could not assume that PDSCH is scheduled in this case.

	Spreadtrum
	We can adopt the proposal for progress. 

	ZTE
	If the proposal is needed, to fit the specification wording, maybe it can be revised to “For one-shot HARQ re-transmission on PUCCH, the UE determines no a PDSCH without data is scheduled when the triggering bit is set to ‘1’ (i.e. the UE does not need to in addition check any specific resource allocation setting).” 

	QC
	With the assumption that joint configuration of 
· Rel Type 3 HARQ CB and
· Triggered HARQ CB retransmission
Is not possible.
In this case, when “triggered HARQ CB retransmission” is requested, then, the UE does not decode the FDRA field.

	LG
	Though we prefer for UE to validate DCI via FDRA, at least for DCI reliability, we can live with the proposal for the sake of the progress. 

	Moderator
	@QC: we have conclusions to not support the combination already (please check RAN1#107-e / Nov meeting) 
@ZTE: do agree, but this is to align with the earlier decision wording. Let’s not try to argue too much about wording if OK here (and the intention is clear). I guess we have more propblems than that… 






3.3 1st Round of email discussions 

[bookmark: _Hlk87017066]One-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource

HARQ-ACK codebooks size ambiguity of CB to be re-transmitted (for Type 2 CB): 
Moreover, as discussed already in RAN1#107-e, several companies propose to re-use the C-T-DAI mechanism for the one-shot triggering to enable preventing missed DCI issues. Some companies last time thought this not to be needed but it would be good this time to clarify if such solution is to be adopted or not (to not drag along the decision further). 
If having such mechanism defined, the also here some defined UE behaviour would be needed in case the HARQ-ACK CB size in the original PUCCH slot /sub-slot is not aligned with the intended size indicated in the one-shot triggering DCI. The most reasonable assumption here would be that the UE would add zeros (0-padding) to get to the indicated size. 
In case we do not support the size indication (or a size indication is not provided), three companies indicate the need to specify a UE behavior, if the a re-transmission is triggered but the UE do not generate a valid HARQ-ACK codebook (i.e. all scheduling DCIs missed). Two companies suggest, that the UE would then ignore the one-shot triggering DCI. 

[bookmark: _Hlk93478236]Mod Proposal 14: RAN1 to clarify the HARQ-ACK CB size ambiguity handling, by either adopting: 
· Alt. 1: Proposed Agreement: For one-shot HARQ re-transmission on PUCCH, the DAI field in the triggering DCI (if present) indicates the size of the Type 2 HARQ-ACK CB to be re-transmitted.
· If the indicated size of the HARQ-ACK CB in the triggering DCI and the HARQ-ACK CB size of the HARQ-ACK information to be re-transmitted are different, the UE does zero padding to the HARQ-ACK codebook of the original slot to align with the indicated HARQ-ACK CB size. 
· If the HARQ-ACK CB size is not indicated in the triggering DCI, the UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.
· Alt. 2: 
· Proposed Conclusion: There is no consensus to support a mechanism (such as DAI) to indicate the size of the HARQ-ACK CB to be re-transmitted for one-shot HARQ re-transmission on PUCCH in Rel-17. 
· Proposed AgreementConclusion: The UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.

	Alt. 1 – supporting companies
	Nokia/NSB, Sony, Lenovo Huawei/Hisi, Panasonic, Intel, CATT, NEC, Spreadtrum (with clarification) , ZTE, LG

	Alt. 2 – supporting companies
	Huawei/Hisi, vivo, [Samsung], DOCOMO,OPPO

	Other
	QC



	Company
	Comments 

	Huawei/Hisi
	Either way can work to avoid the misalignment between gNB and UE.

	vivo
	We do not support Alt.1.
Alt.1 only optimize for the case that the DAI field is present in the DCI which is for Type 2 CB, it still needs to handle the case when the DAI field is NOT present in the DCI and UE did not generate a valid HARQ-ACK CB. It is noted that the second subbullet of Alt.1 is the same as Alt.2. 

	Samsung
	Support Alt.2 without the proposed agreement (it is already covered by the general statement of the UE ignoring inconsistent DCIs). Also, if the UE did not transmit anything, the event requires incorrect DTX at the gNB.

	Intel
	Alt.1 is preferred, while Alt.2 may be acceptable as well.

	NEC
	Alt.1 is slightly preferred.

	DOCOMO
	We share same view as vivo and we prefer Alt 2. But we can accept Alt 1 for sake of progress.

	Spreadtrum
	We agree that Alt 1 only provide solution for Type 2 HARQ-ACK CB. For Type 1 HARQ-ACK CB, it cannot apply.
We are open to adopt it only for Type 2 HARQ-ACK CB for corresponding priority if Alt 1 make the clarification.

	QC
	Alt 1 cannot be supported, since it implies that the DCI triggering the HARQ CB retransmission needs to be a Type 2 HARQ CB DCI. Indeed, the size might be guessed by the UE if the cancelled HARQ CB was of Type 1. This means that very likely the DCI requesting the HARQ CB reTx is a “Type 1 HARQ CB DCI”. Why introduce a “Type 2 HARQ CB DCI field”?
The UE not transmitting anything when the cancelled HARQ CB is not available cannot be supported: the gNB might be prepared to receive 2 different HARQ CB sizes.

	LG
	Alt. 1 is preferred. 

	Moderator
	Minor adaptation of the proposal based on Spreadtrum comment. And having the handling of the inconsistency as conclusion (to address the Samsung comment, please note, the moderator would like to have something noted to not need to come back to it). 
@QC: not sure what means ‘a Type 1 or Type 2 CB’ DCI, the UE is configured for either – right? Please check 38.212, the size and presence of the DAI field is only depending on the CB type configuration (in this case if Type 2 – i.e. ‘dynamic’ is configured). 




Further one-shot HARQ re-tx restrictions: 
The following two restrictions are proposed to be agreed. Let’s check where companies stand on this one, but to not drag this alone, it is proposed to conclude on these issues also in this meeting: 
Proposal 3.3.1: RAN1 to clarify the following one-shot HARQ-ACK re-transmission restriction, by either adopting: 
· Alt. 1: Proposed Agreement: For one-shot HARQ re-transmission on PUCCH, the UE expects a HARQ-ACK CB to be scheduled as the one-shot retransmission at most once. 
· Alt. 2: Proposed Conclusion: For one-shot HARQ re-transmission on PUCCH, there is no consensus in RAN1 to limit the number / times a HARQ-ACK CB can be scheduled as the one-shot retransmission. 
	Alt. 1 – supporting companies
	Sony Huawei/Hisi, vivo, Intel, NEC,OPPO, Spreadtrum, QC

	Alt. 2 – supporting companies
	Nokia/NSB, Lenovo, Panasonic, Samsung, CATT, ZTE, LG, vivo (acceptable)



	Company
	Comments 

	Sony
	We agreed the following in RAN1#106e:

Agreement
For Rel-17 one-shot triggering for HARQ-ACK re-transmission, the UE does not expect more than one triggering DCI for Rel-17 one-shot feedback indicating the same PUCCH slot for the re-transmission of HARQ-ACK CBs of different PUCCH slots to be re-transmitted
Note: i.e. only a single HARQ-ACK codebook / PUCCH occasion can be re-transmitted in a PUCCH slot

Which seems to suggest that a HARQ-ACK CB is retransmitted at most once


	Huawei/Hisi
	We already agreed that the initial HARQ-ACK CB can be multiplexed with the one-shot re-tx CB. If the one-shot HARQ-ACK CB can be scheduled for another round of re-tx, that will leads to concatenation of multiple orininal HARQ-ACK CBs. In that way, the legacy DAI mechanism does not work for indicating the HARQ payload size of a bunch of HARQ CBs, and the payload size of the concatenated CB will be mismatched if UE misses the DCI for any of these original CBs.
[image: ]

	vivo
	Alt.1 is simper. We do not see much benefits for Alt.2. 

	Moderator
	@Sony: this agreement means the slot where the PUCCH is re-transmitted, and not the one indicated (with the HARQ_offset). So this is still open to my reading.  

	Samsung
	If a given triggered codebook is (again) not correctly received, it can be retriggered – the PUCCH slot does not have to be the same as the original PUCCH, it can be the one for the triggered PUCCH.

	DOCOMO
	We are open to Alt 1 or Alt 2. But maybe clarification is needed whether one or both of the following cases are intended by the restriction.
Case 1: The slot is indicated at most once, or more than once.
[image: ]
Case 2: Whether the reTx HARQ-ACK CB can be indicated by HARQ_offset or not.
[image: ]
@Huawei: It seems Huawei’s underatanding is the case 2. But it seems that we have different understanding from Huawei on DAI mechanism. We have agreement on multiplexing initial HARQ-ACK bits with reTx HARQ-ACK CB, but it doesn’t say that the legacy DAI indication (of initial type 2 HARQ-ACK bits) is impacted by the reTx HARQ-ACK CB. In our understanding, the legacy DAI is still counted for initial type 2 HARQ-ACK bits. Then the initial type 2 HARQ-ACK bits are concanenated with reTx HARQ-ACK CB. On the other hand, it is possible that the one-shot reTx triggering DCI comes after DCI for initial type 2 HARQ-ACK bits. So we don’t think the issue raised by Huawei is a problem.

	ZTE
	The number / times a HARQ-ACK CB can be scheduled as the one-shot retransmission should not be confined as the scheduling is based on gNB implementation.
For the agreement cited by Sony above, the key point is ‘i.e. only a single HARQ-ACK codebook / PUCCH occasion can be re-transmitted in a PUCCH slot’, which is not related to the number / times a HARQ-ACK CB can be scheduled as the one-shot retransmission.
We also think we discuss the case 2 in DOCOMO’s comments.

	QC
	Echoing Sony’s response. The case described by Samsung is different.

	LG
	Our understanding is case 1 in DoCoMo’s figure. (Thanks for the nice figure)
Now we have a number of method for re-transmission and its joint operation. We don’t think more than two woundn’t have musch issue. Considering PUCCH failure of second attempt, it may be not necessary to limit one-shot at most once. 

	Huawei/Hisi 2
	@DOCOMO Yes, our understanding is case 2 (sorry for the vague description at the beginning). Try to elaborate the story on top of your version as below: Assume the CB size of the original HARQ at UL slot#0 is A bits, and the one-shot re-tx schedules it at UL slot#2, multiplexed with a new initial Type 1/2 CB of B bits. The UE misses the DCI for the new initial Type 1/2 CB, and transmits A bits at UL slot#2. The gNB fails to decode the UL slot#1, and sends a second one-shot DCI to schedule the retx on UL slot#2 (taking UL slot#1 as the original slot); but the UE keeps transmit the wrong CB size. Note that the ambiguity of a last one-shot CB size will impact the next one-shot CB, if the last one-shot CB is scheduled for retx by a new one-shot DCI. That is not a robust design for HARQ-ACK transmission.
[image: ]






Proposal 3.3.2: RAN1 to clarify the following one-shot HARQ-ACK re-transmission restriction, by either adopting: 
· Alt. 1: Proposed Agreement: For one-shot HARQ re-transmission on PUCCH, the early triggering of HARQ re-tx should be received later than the last DCI of the initial PUCCH transmission. 
· Alt. 2: Proposed Conclusion: For one-shot HARQ re-transmission on PUCCH, there is on consensus in RAN1 to limit the early triggering of HARQ re-tx to be received later than the last DCI of the initial PUCCH transmission. 

	Alt. 1 – supporting companies
	Huawei/Hisi, vivo, CATT, NEC, DOCOMO (2nd preference),OPPO, Spreadtrum

	Alt. 2 – supporting companies
	Nokia/NSB, Sony, Lenovo, Panasonic, DOCOMO (1st prefernce)



	Company
	Comments 

	Huawei/Hisi
	The reason is the legacy DAI field of Type 1/2 CB cannot indicate the one-shot CB size when both are multiplexed. As shown in the following figure, the gNB sends DCI#1 triggering one-shot retx, followed by DCI#2 scheduling Type 1/2 CB. If the UE misses DCI#1, it only transmits the CB of Type 1/2, while the gNB expects a mixed Type 1/2 CB and one-shot original CB. Note that the T-DAI in type 1/2 CB cannot indicate the CB size of an original HARQ-ACK CB.
[image: ]
To resolve that issue, the simplest way is to place the one-shot re-tx DCI as the last DCI, so that the gNB can indicate Type1/2 HARQ CB and one shot HARQ CB with different PUCCH resources and perform PUCCH DMRS detection for distinguishing.
[image: ]

	vivo
	We wondered what is the use case or motivation for receiving the early triggering of HARQ re-tx earlier than the last DCI of the initial PUCCH transmission. Alt.1 seems make sense. 

	CATT
	It is related to proposal 14. If Alt. 1 of proposal 14 is agreed, Alt. 2 would require gNB to predict the DAI value.

	DOCOMO
	Not sure all the companies have common understanding on the question. It seems Huawei is talking about relationship between one-shot reTx triggering DCI and DCI for initial HARQ-ACK bits which will be multiplexed with the new reTx PUCCH. However, our understanding on the question is about the relationship between one-shot reTx triggering DCI and DCI for initial HARQ-ACK bits which are in the HARQ-ACK CB indicated by the HARQ_offset.
[image: ]
In our understanding, gNB implementation can determine whether to apply such early triggering. But we are also fine wit Alt 1.

	Spreadtrum
	Last DCI not only indicates PUCCH resources, but only indicates DAI. Those two both requires early triggering should after the last DCI. 

	ZTE
	We are open to both of the Alternatives.

	QC
	The leading of the discussion on this topic lacks basic logic: the “early triggering of HARQ CB retransmission” is not yet adopted.

	LG
	We don’t understands the use case of this proposal and why we need to clarify this. If gNB know that future PUCCH scheduling in a slot would be cancelled and to be transmitted, why gNB would schedule PDSCH and its HARQ-ACK at that slot?

	Huawei/Hisi 2
	@DOCOMO @QC Seems we have misalignment on the proposal. We thought Alt.1 indicates the relationship between the one-shot CB and the initial HARQ Type 1/2 CB to be multiplexed on the same slot (which is NOT early triggering).
For our intention, the proposal is:
If UE receives one-shot triggering DCI scheduling the retransmission HARQ-ACK CB on a slot, UE does not expect to receive a later DCI scheduling other HARQ-ACKs of Type 1/2 CB to be transmitted on the same slot.
	[image: ] Not expected

	[image: ]









Handling if new HARQ information is available for a certain HARQ process:
Qualcomm discussed in their TDoc, that if certain HARQ process IDs of the requested HARQ CB to be retransmitted are no longer available, i.e. the content of one or more HARQ process(es) included in the cancelled HARQ CB is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated. For this case, the UE does not need to store ‘old’ HARQ-ACK information. The alternative here would be for the UE to store the HARQ-ACK codebook (as it was creating in the initial / original slot) and would re-transmit also this ‘old’ HARQ-ACK information. 
Clearly a clarification would be good to have one way or the other. So the following is proposed: 
Proposal 3.3.3: RAN1 to clarify the following one-shot HARQ-ACK re-transmission operation, by either adopting: 
· Alt. 1: For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated. 
· Alt. 2: For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the original content of HARQ-ACK CB without updating the HARQ-ACK information of HARQ process(es) that had been updated. 
	Alt. 1 – supporting companies
	Lenovo, Apple, vivo (open to discuss), CATT (1st preference), Spreadtrum, ZTE, QC, LG

	Alt. 2 – supporting companies
	Nokia/NSB, Sony Huawei/Hisi, vivo (1st preference), Samsung, Intel, CATT (2nd preference), DOCOMO,OPPO, Ericsson



	Company
	Comments 

	Nokia/NSB
	After a HARQ CB is created, there is no notion of a HARQ process there anymore. Therefore, we think Alt. 1 is not really possible. Moreover, we think there could be interest to really get the ‘old’ HARQ information (for potential scheduling a new transmission of the same TB still). 

	Lenovo
	A given HARQ-ACK bit(s) is associated with a HARQ process. Maintaining two HARQ-ACK information (old and new) for the HARQ process may require significant change in UE implementation, which is not desirable.  

	Apple
	Lenovo points issue concerning UE implementation for Alt. 2, we share the same view here.

	Huawei/Hisi
	Disagree with Lenovo and Apple that the old HARQ-ACK information contents are stored in a special buffer without being impacted by the updating of the HARQ process.
BTW, should it be captured in spec? As the gNB has already read that updated information in an earlier slot, and will not read it in the retx HARQ CB, it is UE implementation to either update it or not.

	vivo
	We share the same views as Nokia, but open to discuss for Alt.1 about the implementation complexity/concern. 

	Samsung
	The UE re-reports whatever HARQ-ACK CB(s) it reported in the PUCCH of the indicated slot.

	Intel
	We don’t think Alt.2 is the only interpretation, however we are also not sure for Alt.1, whether due to processing time it is possible for gNB to know which bits are updated and which are not. Alt. 2 is preferred.

	Spreadtrum
	We are generality fine with Alt 1 as the starting point.
Considering joint operation of SPS HARQ-ACK deferral and one-shot HARQ re-transmission. It was agree that SPS HARQ-ACK deferral is dropped when HARQ process collision. It cannot re-report the original bits when one-shot HARQ re-tx contains SPS HARQ-ACK deferral bits when HARQ process collison in Alt 2. For Alt 1, the the applied time of new HARQ bits can reuse the NR-U method of DFI, such as a time gap can be defined for the new bits application time.

	Ericsson
	If we understand correctly, the intention of Alt-2 is that when one-shot is requested at original slot, Ue feedbacks the HARQ-ACK feedback of HARQ process by that time. If later one, and before sednign HARQ-ACK, that HRQ process is used for scheduling and results ina new HARq-ACK bit, that is not relevant for one-shot. 

	ZTE
	To be clairified the UE behaviour, whether UE can store the old information when new information is updated.

	QC
	Echoing Lenovo’s and Apple’s comments. In addition, even for Alt 2, the gNB needs to keep track of the HARQ Processes for which HARQ CB retransmission is requested. Imagine that the cancelled HARQ CB was consisted of two bits, 1 NACK and  1 ACK for 2 different HARQ Processes. The gNB receives at a later slot 01 (NACK and ACK). For which DL packets the NACK is transmitted? Hence, the gNB needs to keep track of the HARQ processes of the cancelled HARQ CB even for Alt 2. If the content of a given HARQ Process of the HARQ CB to be retransmitted changes in the mean time, the gNB needs to keep track of these 2 copies and ignore the old HARQ process content.

	LG
	Alt. 1 would be good to UE implenmation and reasonable. If gNB schedule new TB for a HARQ process, it exactly means that gNB doesn’t need HARQ information for the TB. 





Handling of PUCCH repetition operation
Two companies discuss, that we need to clarify which HARQ-ACK CB is to be transmitted in case HARQ-ACK is dropped due to staggered overlapping of PUCCH repetitions. 
· Huawei/HiSi [2] proposed to not consider such HARQ-ACK information for re-transmission (Alt. 1 below) . 
· LG [23] proposes to enable the re-transmission of such HARQ-ACK information and proposes 4 different options to enable the re-transmission of staggered overlapping PUCCH repetitions (Alt. 2 to Alt. 5 below). 

Question 3.3.4: To clarify the handling of staggered overlapping of PUCCH repetition, which of the following alternatives do you support / prefer: 
· Alt. 1: HARQ-ACK dropped due to staggered overlapping of PUCCH repetition should not be taken as the original HARQ-ACK for one-shot re-transmission
· Alt. 2: HARQ-ACK codebook re-transmission triggering DCI can indicate the any slot where PUCCH occasion is allocated.
· UE always chooses de-prioritized PUCCH for HARQ-ACK codebook transmission in the collision case involving PUCCH repetitions. 
· Alt. 3: HARQ-ACK codebook re-transmission triggering DCI always indicates the first slot where HARQ-ACK PUCCH had been scheduled originally.
· Alt. 4: HARQ-ACK codebook re-transmission triggering DCI always indicates the last PUCCH occasions among repetition bundle.
· Alt. 5: : HARQ-ACK codebook re-transmission triggering DCI always indicates the first actual PUCCH transmission.


	Alt. 1
	Nokia/NSB, Lenovo Huawei/Hisi, vivo, Panasonic, CATT, NEC, DOCOMO,OPPO, Spreadtrum, ZTE

	Alt. 2
	Sony, LG (1st)

	Alt. 3 
	Samsung, QC, LG (2nd)

	Alt. 4
	

	Alt. 5
	

	Other
	



	Company
	Comments 

	Nokia/NSB
	Alt. 1 because of simplicity. 

	Huawei/Hisi
	There are two HARQ-ACKs of the same priority occurring in one PUCCH slot, so the UE cannot distinct which CB are scheduled for re-tx.

	Sony
	The initial intention of 1-shot ReTx was to be able to retransmit a lower priority channel but since the specification impact would be the same regardless whether original PUCCH is LP or HP, we decided not to restrict to only LP.  Alt-2 seems to match the original intention of 1-shot ReTx.

	Samsung
	Alt. 3 is consistent with the notion of indicating the slot of the transmission – and there cannot be any ambiguity for the first slot.

	QC
	Echoing Samsung’s response.

	LG
	Collision between repetitions is one scenarios of dropped HARQ-ACK and would need to be recovered. In this point of view, Alt. 2 is aligned with the intention of HARQ-ACK re-transmission. For simplicity, Alt. 3 also can be preferred. 





3.4 2nd Round of email approvals
One-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource

DCI field(s) used for the HARQ_retx_offset indication: 
We confirmed the working assumption in the GTW session on the support of early triggering and defined that we just need to decided on the minimum and maximum value to know the number of required states. 
Based on moderators understanding, the number of states that are required of the indication are defined as 
num_states= max_HARQ_retx_offset_value- min_HARQ_retx_offset_value+1
With this one, maybe we are not able to agree on the used fields having this more clear on what is to be used depending on the further agreement on max_HARQ_retx_offset_value >1 and min_HARQ_retx_offset_value <0. 

Mod2 Proposal 7: For one-shot triggering of HARQ-ACK re-transmission, the HARQ_retx_offset is indicated by a 
· the bits of the MCS field for transport block 1, if  <=5bits / (max_HARQ_retx_offset_value- min_HARQ_retx_offset_value+1) <= 32 states are required; or 
· the combination of MCS and NDI field bits for transport block 1, if 6 bits / >32 & 32 < (max_HARQ_retx_offset_value- min_HARQ_retx_offset_value+1) <=64 states are required.    
· FFS the fixed value of min_HARQ_retx_offset_value
· FFS the fixed value of max_HARQ_retx_offset_value


	Supporting companies 
	DOCOMO, vivo Huawei/Hisi, CATT, Panasonic, ZTE, Sony, Nokia/NSB, Intel, LG

	Objecting companies
	Samsung, QC, OPPO



	Company
	Comments 

	Samsung
	There is no circumstance where the range will be larger than 16 (e.g. up to 8 for positive values, up to -3 or -4 for negative values). 

	DOCOMO
	We think possible use case for range larger than 16 is for sub-slot based HARQ-ACK.

	QC
	Need to agree on the minimum and maximum values first

	Huawei/Hisi
	It cannot support the TDD subslot cases if we do make it a reasonably large value for the max slot offset.

	OPPO
	Agree value range firstly.

	Intel
	Don’t see issues with this proposal since it covers all cases

	LG
	We are Ok with the proposal, however, we would like to discuss and make a decision on value range first. 

	Lenovo
	We think the range up to 32 is sufficient.



HARQ-ACK codebooks size ambiguity of CB to be re-transmitted (for Type 2 CB): 
Moreover, as discussed already in RAN1#107-e, several companies propose to re-use the C-T-DAI mechanism for the one-shot triggering to enable preventing missed DCI issues. Some companies last time thought this not to be needed but it would be good this time to clarify if such solution is to be adopted or not (to not drag along the decision further). 
The following input is received: 
	Mod Proposal 14: RAN1 to clarify the HARQ-ACK CB size ambiguity handling, by either adopting: 
· Alt. 1: Proposed Agreement: For one-shot HARQ re-transmission on PUCCH, the DAI field in the triggering DCI (if present) indicates the size of the Type 2 HARQ-ACK CB to be re-transmitted.
· If the indicated size of the HARQ-ACK CB in the triggering DCI and the HARQ-ACK CB size of the HARQ-ACK information to be re-transmitted are different, the UE does zero padding to the HARQ-ACK codebook of the original slot to align with the indicated HARQ-ACK CB size. 
· If the HARQ-ACK CB size is not indicated in the triggering DCI, the UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.
· Alt. 2: 
· Proposed Conclusion: There is no consensus to support a mechanism (such as DAI) to indicate the size of the HARQ-ACK CB to be re-transmitted for one-shot HARQ re-transmission on PUCCH in Rel-17. 
· Proposed AgreementConclusion: The UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.

	Alt. 1 – supporting companies
	Nokia/NSB, Sony, Lenovo Huawei/Hisi, Panasonic, Intel, CATT, NEC, Spreadtrum (with clarification) , ZTE, LG

	Alt. 2 – supporting companies
	Huawei/Hisi, vivo, [Samsung], DOCOMO,OPPO

	Other
	QC







So we either agree the DAI operation here (Alt. 1) and if we cannot agree this, it is proposed to note Alt. 2 as conclusion. But let’s try to first see if we can agree Alt. 1 here. If this is not agreeable, I don’t see other way to have the conclusion to not support the DAI indication. 

Mod2 Proposal 14: For one-shot HARQ re-transmission on PUCCH, the DAI field in the triggering DCI (if present) indicates the size of the Type 2 HARQ-ACK CB to be re-transmitted.
· If the indicated size of the HARQ-ACK CB in the triggering DCI and the HARQ-ACK CB size of the HARQ-ACK information to be re-transmitted are different, the UE does zero padding to the HARQ-ACK codebook of the original slot to align with the indicated HARQ-ACK CB size. 
· For Type 1 HARQ-ACK CB and if the HARQ-ACK CB size is not indicated in the triggering DCI for Type 2 HARQ-ACK CB, the UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.
	Supporting companies 
	Huawei/Hisi, CATT, Panasonic, ZTE, Sony (suggested a simplified proposal), Nokia/NSB, Intel, Lenovo (prefer QC’s modification)

	Objecting companies
	Samsung, vivo, QC, LG(suggest remove second bullet)



	Company
	Comments 

	Samsung
	There is no benefit from the proposal while it complicates the UE operation as the HARQ-ACK codebook may need to be reconstructed (also while the UE is constructing another codebook – will require yet another UE capability for no reason).

	vivo
	The proposal is only for Type 2 HARQ-ACK codebook. For Type 1 codebook, we still need to handle the case for Type 1 HARQ-ACK codebook in case UE does not generate the valid HARQ-ACK in original PUCCH slot. In addition, if there is another Type 2 CB multiplexed with the one-shot triggered HARQ-ACK codebbok, how to interpret the DAI in the one-shot triggering DCI? 

	QC
	The proposal has flaws. The first one is that it works only “Type 2 HARQ CB DCI”. What if the HARQ CB has changed in between? The other flaw is that DAI might be equal to 2 bits. What if the HARQ CB size is equal to 16? 
Therefore another DCI field – always present in DCI 1_1 or DCI 1_2. 
The other flaw is the proposal on the UE not transmitting anything when the UE does not have the requested HARQ CB requires the gNB to monitor different PUCCH sizes and eventually resources – in the case in which the requested HARQ CB is multiplexed with other HARQ bits.
Therefore the proposal (in purple)

Mod Proposal 14: For one-shot HARQ re-transmission on PUCCH, the DAI a field in the triggering DCI (if present) indicates the size of the Type 2 HARQ-ACK CB to be re-transmitted.
· If the indicated size of the HARQ-ACK CB in the triggering DCI and the HARQ-ACK CB size of the HARQ-ACK information to be re-transmitted are different, the UE does zero padding to the HARQ-ACK codebook of the original slot to align with the indicated HARQ-ACK CB size. 
FFS: which DCI field to be used for HARQ CB size indication
If the HARQ-ACK CB size is not indicated in the triggering DCI, the UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.

	Apple
	Samsung, vivo and others point valid concerns. No need to complicate specification at this time

	Huawei/Hisi
	The HARQ-ACK mechanism should be designed robust enough to avoid the mismatch of HARQ-ACK payload size between gNB and UE. E.g., Type 1/3 CB are designed with fixed CB size, while Type 2 CB with dynamic payload size adopts DAI to indicate the payload size. If DAI is not introduced for the one-shot retransmission which is also with dynamic payload size, the mismatch issue cannot be resolved. 
@QC: the DAI is correlated with the DAI for the original HARQ-ACK CB. E.g., if the gNB schedules 6 bits in the original PUCCH, but the UE misses the last DCI and only transmits 5 bits (DAI=1), then for the oneshot triggering DCI, gNB will indicate DAI=2, so the UE will pad ‘NACK’ for the 6th bit.

	Moderator
	Thanks for the good comments – based on vivo comment, the Type 1 CB is clarified in an update

	OPPO
	Support intention of proposal but need more clarification. Which DAI field, total DAI or counter DAI is used?

	ZTE
	We support the proposal.
Regarding the concern on Type 1, if the CB is transmitted in PUCCH, there is no DAI field in DCI for PUCCH, as the size of Type 1 CB doesn’t depend on the detection of DCI. If the CB is transmitted in PUSCH, the 1-bit UL DAI field in UL grant aims to provide the mechanism of fallback to avoid the waste of overhead in PUSCH.
Regarding the Type 2, if the CB is transmitted in PUCCH, the DAI field in DCI is used to avoid the ambiguity of CB size due to DCI missing which could support the size to 16 by cycling method.
If the CB is transmitted in PUSCH, the UL DAI field in UL grant is used to calibrate the size of Type 2 CB, to pretect the PUSCH performance due to size ambiguity (affecting the PUSCH RE number).
The difference between Type 1 and Type 2 need different handling.In the similar purpose, the DAI field in the triggering DCI can avoid the size ambiguity of the Type 2 HARQ-ACK CB to be retransmitted. Especially, if the retransmitted CB multiplexed in PUSCH, the DAI mechanism can protect the PUSCH.

	Sony
	Firstly, it isn't clear what the complications are.  Samsung’s argument isn’t clear.  Why would reading a T-DAI cause castrophic disaster to the HARQ-ACK Codebook construction and what other HARQ-ACK codebook construction would be impacted?

Secondly, the problem with missing HARQ-ACK is in Type 2 CB.  Why do we bring an argument about Type 1 CB here?  We normally do not configure DAI for Type 1 CB. 
Lastly, I think we can simplify this proposal by REUSING the ALREADY CONFIGURED DAI in the DL Grant.  Since DCI triggering 1-shot ReTx is actually a DL Grant, the DAI field would ALREADY be configured for Type 2 CB.  All the triggering DCI needs to do is repeat the DAI value of the last DL Grant associated with the original PUCCH. For example:
PUCCH#1 carries Type 2 HARQ-ACK CB and is to be transmitted in slot n.  PUCCH#1 contains HARQ-ACK for PDSCH#1, PDSCH#2 and PDSCH#3, i.e. 3 HARQ-ACKs and the DL Grant DCI#3 scheduling PDSCH#3 indicates a DAI = 10.  DCI#3 is the last DL Grant associated with PUCCH#1.
1-shot ReTx is triggered in slot n+k to transmit PUCCH#2 in slot n+k+m.  The triggering DCI points to PUCCH#1.  Hence the HARQ-ACKs in PUCCH#1 are to be retransmitted in PUCCH#2. That is HARQ-ACKs for PDSCH#1, PDSCH#2 and PDSCH#3 are to be retransmitted in PUCCH#2.  In a simplified proposal the triggering DCI which ALREADY has a configured DAI, simply indicates the DAI value of the last DL Grant associated with PUCCH#1, that is repeat the DAI value in DL Grant DCI#3.  That is in this example the ALREADY CONFIURED DAI indicates 10, i.e. repeats what was indicated in DCI#3.
I really cannot see what’s the complication and what the problems are for this simple mechanism.  The UE already knows how to read DAI.  The UE knows tha this DAI refers to the number of HARQ-ACK of the original PUCCH#1.  I think at least we should MAINTAIN the DAI functionality in the triggering DCI.  That is a simplified propsoal would be:

For one-shot HARQ re-transmission for an original PUCCH carrying Type 2 HARQ-ACK CB, the DAI field in the triggering DCI (if present) repeatsrepeats the DAI value of the last DL Grant associated with the original PUCCH.



	QC 2
	The proposal is objected again. The moderator’s changes do not address the problem. Comments from HW, Sony, ZTE are reasonable, but this is not the point. The proposal is rejected because the DAI field is not the most suitable DCI field. See relevant QC and Vivo questions. Another DCI field which is present in the DCI independently of the HARQ CB Type would be more suitable. E.g. FDRA or HARQ Process.
The second fundamendal reason is the proposal not to transmit anything if the requested HARQ CB is not available. This is the epitome of not efficient design; consider the following scenario: a couple of LP HARQ bits were supposed to be dropped. This is the gNB’s interpretation of the situation. The UE did not receive the initial LP DCI. gNB wastes one DCI that cannot schedule new PDSCH in order to request the LP HARQ bits dropped. The UE does not have the requested HARQ CB. The UE does not transmit anything. The gNB has to apply blind decoding so as to detect either 2 LP HARQ bits or nothing. The whole procedure is inefficient and against the marketing campaign of the one-shot HARQ reTx being simple and quick.

	Intel
	We are supportive of the proposal and the recent updates, also agree with HW/HiSi arguments

	LG
	We prefer Qualcomm’s modification. It is unclear when the HARQ-ACK CB size is not indicated in the triggering DCI even if DAI field is present. 
If the existence of CB indication is determined by values of DAI field, it doesn’t make sense for gNB to trigger one-shot transmission to be ignored. 
If the exisetnece of CB indication is determined by presense of DAI field, it also doesn’t make sense for gNB to configure one-shot transmission since it will be ignored always. 

	Lenovo
	We think QC’s modified proposal is a more consistent solution for different types of codebook. 

	Moderator
	@QC, Lenovo, et.al: which field / how many bits do you envision? We are at the end of FFS – this is close to our last shot here?

@LG & QC: the intention of the proposal is to say, that if the UE did not have a valid codebook (i.e. there was not single HARQ-ACK bit based on UEs interpretation) to be transmitted in the slot indicated, then the UE considers this as an error case i.e. neglects the triggering DCI. 
This has nothing to do with inefficiency, but just due to missed DCI for the slot, where no valid HARQ CB has been generated. So defining the UE behavior for this error case. 

	Samsung2
	To follow up for some of the comments:
a) The proposal intends to cover the case that (a) the UE missed the last DCI, and (b) the UE is triggered “one-shot”, and (c) the UE does not operate with CA (no multiple DCIs with T-DAI), and (d) the multiplexing is not in a PUSCH, and (e) the UE operates with a Type-2 CB.
b) The proposal will result to the UE potentially having to re-generate the Type-2 CB while generating another Type-2 CB. At least some current UE implementations do not support that (no reason to) and it is not a reason to require so or introduce yet another UE capability (in addition to having to support “forward” one-shot)
c) The proposal is essentially against the agreement of the UE being triggered to report the contents of the HARQ-ACK codebook in the indicated slots.
d) In the end, the benefit of the proposal to the overall system operation is practically zero. It will only have specification and implementation impact.




Further one-shot HARQ re-tx restrictions: 
Based on the first round, the following input was received on Proposal 3.3.1: 
· 8 companies support that for one-shot HARQ re-transmission on PUCCH, the UE expects a HARQ-ACK CB to be scheduled as the one-shot retransmission at most once.
· 8 companies do not support this restriction. 

So we either agree to support that restriction or then have as an outcome to have no conclusion on such restriction. 
So let’s if we can agree this restriction here (Alt. 1) and if we cannot agree this, it is proposed to note Alt. 2 as conclusion. But let’s try to first see if we can agree Alt. 1 here. If this is not agreeable, I don’t see other way to have the conclusion to not support such restriction.

[bookmark: _Hlk93509515]Proposal 3.3.1: For one-shot HARQ re-transmission on PUCCH, the UE expects a HARQ-ACK CB to be scheduled as the one-shot retransmission at most once. 

	Supporting companies 
	QC Huawei/Hisi, OPPO, NEC, Panasonic, Sony (we already agreed ot this in a previous meeting), Intel

	Objecting companies
	Samsung, CATT, ZTE, Nokia/NSB, LG, Lenovo



	Company
	Comments 

	Samsung
	No need for the restriction and, the way we understand it, it does not work (or requires additional handling). For example, if a first CB was first reported in slot A, was triggered to be reported again in slot B and was appended to a second CB, the proposal seems to imply that either triggering in slot B is not allowed or that the UE will have to drop the first CB – neither makes sense.  

	QC
	If the network can trigger multiple requests for the same HARQ CB, the specification of this feature of high inefficiency becomes even mor complicated. As a starting point, “triggered HARQ CB reTx” is a highly inefficient feature: 
· it requests from the UE to save HARQ CBs for a given period – something the UE was not doing prior to the specification of this feature
· the gNB needs to keep track of the HARQ processes about to be retransmitted
· DCIs are wasted since no new PDSCH can be scheduled
· UE power consumption increases due to UE PDCCH decoding 
Allowing this to happen for a long period of time, makes the feature even more useless than what the feature is. Need to remember that the feature was marketed as “a simple solution” (not like Type 3 HARQ CB) which allows the network to fetch some missing HARQ CBs. Going now into the details of the feature, it is understood that the feature is not what it was marketed to be. We need to remember here that the feature is introduced for LP dropped HARQ or cancelled HARQ bits.
For the example of Samsung, yes, the UE transmits only the contents of the second HARQ CB. 
Being manipulated to support this inefficien feature, let’s specify something simple, if we want this feature to ever be implemented.

	Huawei/Hisi
	Allowing duplicated one-shot retransmission for the same HARQ CB may lead to concatenation of more than one initial HARQ-ACK CBs, which makes the resulting HARQ-ACK vulnerable as the payload size ambiguity for any of these HARQ-ACK CBs will lead to discrepancy on payload size.
[image: ]

	CATT
	We do not see the need for the restriction in specification and can be up to gNB implementation.

	ZTE
	Share the view with Samsung and CATT

	Sony
	Again, we already agreed the following:

Agreement
For Rel-17 one-shot triggering for HARQ-ACK re-transmission, the UE does not expect more than one triggering DCI for Rel-17 one-shot feedback indicating the same PUCCH slot for the re-transmission of HARQ-ACK CBs of different PUCCH slots to be re-transmitted
Note: i.e. only a single HARQ-ACK codebook / PUCCH occasion can be re-transmitted in a PUCCH slot

So it is surprising why we re-open this discussion again.  This agreement already said that the HARQ-ACK CB is triggered for retransmission at most one.  How is this proposal different to the previous agreement?


	Nokia/NSB
	Agree with Samsung, CATT & ZTE. 
@Sony: the agreement is the slot where the PUCCH is re-transmitted. This is not covering the case we are discussing here (so the agreement cited does not apply) 

	QC 2
	Echoing HW and Sony here. An additional complexity would be the introduction of timers between requests for HARQ CB retransmission. A reminder: the proposals here target URLLC, meaning that the introduction of any new timers goes against the general direction.

	LG
	Same view with Samsung and CATT 

	Lenovo
	It can be left up to network. No need for restriction.

	Moderator

	Looking at the situation here, maybe it would be good if the proponent companies could for the next meeting try to address some of the concerns / needed clarifications (at least looking at the Samsung reply). Having an agreement in this meeting seems to be rather impropable – therefore no follow-up in Round 3. 



Based on the first round, the following input was received on Proposal 3.3.2: 
· 7 companies support that for one-shot HARQ re-transmission on PUCCH, the early triggering of HARQ re-tx should be received later than the last DCI of the initial PUCCH transmission. 
· 5 companies do not support this restriction. 

So we either agree to support that restriction or then have as an outcome to have no conclusion on such restriction. 
So let’s if we can agree this restriction here (Alt. 1) and if we cannot agree this, it is proposed to note Alt. 2 as conclusion. But let’s try to first see if we can agree Alt. 1 here. If this is not agreeable, I don’t see other way to have the conclusion to not support such restriction.
 
Mod Proposal 3.3.2: For one-shot HARQ re-transmission on PUCCH, the early triggering DCI of HARQ re-tx should be received later than the last DCI of the initial PUCCH transmission HARQ-ACK CB to be multiplexed on the same slot.


	Supporting companies 
	Samsung, vivo, CATT, OPPO, NEC, Panasonic, Sony, Intel Huawei/Hisi (support updated version), Ericsson

	Objecting companies
	QC – objection to early triggering



	Company
	Comments 

	Samsung
	Always good to avoid largely unnecessary complexity when implementing a functionality. 

	QC
	The restriction makes sense. Early triggering of HARQ CB retransmission is not supported in general. The reasons have been given at the 1st round. They are repeated here.
The working assumption being accepted with the argument that “it is not wrong” does not imply that 3GPP should specify anything that is not wrong.

“Difficult to see the strong motivation for this feature. Moreover, the feature introduces complexity at the UE side and at the network as well. Furthermore, the cases at which this feature can be used are very few.
The extra requirements of such an “early triggering of HARQ CB reTx” can be seen in the picture below. The first requirement is that the UE upon reception of a request at slot m, the request to retransmit the HARQ CB about to be transmitted at slot n, is that the UE can indeed cancel the HARQ CB. This means that the absolute value of HARQ re Tx Offset, should be higher than the time required to cancel PUCCH transmission. This is not always given, since the timing for applying CI is dictated by the uplink preparation time.
The second requirement is that the UE needs to save the HARQ CB which was going to be transmitted at slot n. Without this proposal here, the UE would not do so.
Moreover, if the network decides at slot m + 1 to cancel again the HARQ CB to be transmitted – after the 1st HARQ CB cancellation, what should the UE retransmit at slot s, the first cancelled HARQ CB, or the second one?


“

	Apple
	We expressed concern on early triggering several meetings ago. If there is still controversy at this time, then let us not do it. 

	Huawei/Hisi
	It looks there are differen understandings to the proposal. We agree with QC to postpone the decision and make more clarifications.

From our understanding, a more generic restriction should be imposed to avoid the discrepancy on HARQ payload size due to UE missing the one-shot triggering DCI. If the intention of the proposal is to avoid retransmitting a LP HARQ-ACK that expected to be dropped but eventually transmitted at the original PUCCH slot, we do not think there is a need for such restriction as it will not cause ambiguity issue.
For one-shot HARQ re-transmission on PUCCH, the early triggering DCI of HARQ re-tx should be received later than the last DCI of the initial PUCCH transmission HARQ-ACK CB to be multiplexed on the same slot.
	[image: ] Not expected

	[image: ]Avoid discrepancy




	Moderator
	@Apple, QC, Samsung: we confirmed yesterday the working assumption on the early triggering  please take this into account…

Huawei changes seems feasible, let’t try this. 

	Sony
	We are fine with Huawei’s changes. 

	QC 2
	The fact that the pushed/promoted WA was agreed with the argument that “it is not wrong”, does not qualifly early triggering. The implementation burden is significant. There are millions of features that are not wrong, but they cannot be implemented. The fear is that the specification of this feature in this way will make it impossible to implement.

	Intel
	Agree with the updated proposal

	Huawei/Hisi 2
	Thanks Moderator, and the updated version is exactly what we mean.

	LG
	We are confused with Huawei’s modification. In the figure, the discerepancy can be avoid anyway if last DCI indicate different PUCCH resource. It is not problem of one-shot triggering at least for two DCI cases and gNB can avoid such situation anyway. 
For our understanding, the original reason why the proposal includes “early” is to restrict early triggering one-shot transmission after the contents of codebook is determined. Current proposal are saying different cases, and it seems not essential. 



Handling if new HARQ information is available for a certain HARQ process:
Qualcomm discussed in their TDoc, that if certain HARQ process IDs of the requested HARQ CB to be retransmitted are no longer available, i.e. the content of one or more HARQ process(es) included in the cancelled HARQ CB is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated. For this case, the UE does not need to store ‘old’ HARQ-ACK information. The alternative here would be for the UE to store the HARQ-ACK codebook (as it was creating in the initial / original slot) and would re-transmit also this ‘old’ HARQ-ACK information.
The following feedback was received in the first round: 
	Proposal 3.3.3: RAN1 to clarify the following one-shot HARQ-ACK re-transmission operation, by either adopting: 
· Alt. 1: For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated. 
· Alt. 2: For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the original content of HARQ-ACK CB without updating the HARQ-ACK information of HARQ process(es) that had been updated. 
	Alt. 1 – supporting companies
	Lenovo, Apple, vivo (open to discuss), CATT (1st preference), Spreadtrum, ZTE, QC, LG

	Alt. 2 – supporting companies
	Nokia/NSB, Sony Huawei/Hisi, vivo (1st preference), Samsung, Intel, CATT (2nd preference), DOCOMO,OPPO, Ericsson






Based on the input received (slight majority), Alt. 2 is proposed which seems to be also according to the existing agreements and specifications: 
Mod Proposal 3.3.3: Adopt Alt. 2:
· For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the original content of HARQ-ACK CB without updating the HARQ-ACK information of HARQ process(es) that had been updated. 

	Supporting companies 
	Samsung, DOCOMO, vivo Huawei/Hisi, CATT, OPPO, NEC, Panasonic, Sony, Nokia/NSB, Intel

	Objecting companies
	QC, Apple, LG, Lenovo



	Company
	Comments 

	Samsung
	The UE stores the original codebook(s). It would be more complex to have to update it than to do nothing. 

	QC
	This feature complicates the gNB processing. As explained at the 1st round, gNB might get different HARQ CB feedbacks for the same HARQ Process ID.
By the way, the problem might not appear if the maximum value of the HARQ reTx offset is set in a way that this scenario does not happen.

	Apple
	This complicates UE implementation.  How much memory should the UE budget to support this feature? 

	Huawei/Hisi
	A special buffer is adopted for storing the original PUCCH. In addition, we are also fine to have no consensus here - the UE benaviour does not need to be specified since the gNB anyhow will not receive the HARQ process at a later one-shot HARQ CB if it has been updated previously.

	Intel
	Supportive. We would also like to understand whether it is always possible for gNB to know if the UE updated the HARQ-ACK bits or not due to UE internal processing timeline. From that perspective, current proposal is a safer choice.

	LG
	Alt. 2 requires for UE to store every HARQ-ACK information of 16-32 slots just for potential HARQ-ACK codebook re-transmission. We don’t think it is beneficial considering UE implementation burden. 

	Lenovo
	Unnecessary complication/change in UE implementation.




Handling of PUCCH repetition operation
In the first round of email discussions on Question 3.3.4, a strong majority of companies supporting Alt. 1 (11 companies) and other alternatives only received support by a maximum of 3 companies (Alt. 2) and 2 companies (Alt. 1). 
Therefore, it is proposed to agree on the handling according to Alt. 1 based clear majority. 

Proposal 3.3.4: HARQ-ACK dropped due to staggered overlapping of PUCCH repetition should not be taken as the original HARQ-ACK for one-shot re-transmission.

	Supporting companies 
	DOCOMO, vivo Huawei/Hisi, CATT, OPPO, NEC, Panasonic, ZTE, Nokia/NSB, Lenovo

	Objecting companies
	LG



	Company
	Comments 

	Samsung
	OK to go with that approach for progress but suggest a rewording as below in order to have a positive statement and to be specific in what is being proposed.
“The slot of the first actual PUCCH transmission is the indicated slot for “one-shot” triggering”. 

	vivo
	We prefer original wording. Samsung’s formulation that ‘actual PUCCH transmission’ maybe miss understood as the triggered PUCCH needs to be transmitted and not be cancelled. It may also change the original intention of the proposal.  

	QC
	Adopt the wording suggested by Samsung; it is neede in the specifications. Of extremely low importance topic.

	Moderator
	Agree with the comments by vivo that the Samsung proposed wording is changing the intention here. 

	Sony
	It is a bit confusing here.  Samsung proposal is not a rewording but to go for Alt 5, i.e.:

· Alt. 5: : HARQ-ACK codebook re-transmission triggering DCI always indicates the first actual PUCCH transmission.

This seems drastically different to Proposal 3.3.4 here.  Can anyone clarify what exactly we are trying to propose here?


	Intel
	We would prefer the proposal to be more precise, since “staggered overlapping” is not clear w/o knowing the context.

	LG
	We cannot be convinced with Alt. 1 and it is hard to find technical benefit comparing to other alternatvies. 
1. Alt. 1 cannot recover HARQ-ACK transmission dropped by staggered PUCCH repetition. 
2. There is no case two HARQ-ACKs of the same priority starting at one PUCCH slot, so overlapping HARQ-ACK PUCCH repetition always have different starting slots. Thus UE always can distinguish the PUCCHs by starting slots when scheduled. 

We think every alternatives are similar in terms of simplicity. In our view, there is no reason to choose alternative 1.  

	Samsung2
	It would be good to clarify the proposal – the intention was not to suggest something different than what was intended – it was due to confusion of the intention.
Can the proposal be made with positive/actionable text without what “should not” happen and without unclear terms such as “staggered”? 




3.5 2nd Round of email discussions


Values for HARQ_retx_offset:
I doubt that we agree by email, but based on the input to this meeting, companies clearly have their preferences. 
Some companies prefer smaller (positive & negative values) and one company a larger positive value.
Please do not just repeat your initial proposal, all companies have seen it. But maybe let’s try to check two different combinations – one with the larger values (requiring 6bit) and one smaller one. And see where companies stand between these. 

Proposal 3.5.1: For one-shot HARQ-ACK re-transmission, 
· Alt. 1: 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -16.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 32.  
· Note: 6bits / >32 states required
· Alt. 2: 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -7.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 24.  
· Note: 5bits / 32 states required
 
	Alt. 1 – supporting companies
	DOCOMO(2nd preference) Huawei/Hisi, CATT, Panasonic, Sony, Nokia/NSB, Intel (2nd)

	Alt. 2 – supporting companies
	DOCOMO(1st preference), vivo, OPPO, Panasonic, ZTE, Intel (1st), LG, Lenovo

	Other
	Samsung (-7, 8), QC (0, 15)



	Company
	Comments 

	Samsung
	Both Alts have too large values (Alt1 is incomprehensible). 
“Can live” with the ‘-7’ for the minimum value (doesn’t affect UE implementation) although a -3 is more meaningful. However, the 16 maximum is too large (and does affect UE implementation). Just because the MCS can indicate 32 values need not imply all of them have to be used (reserved values is a common thing). A value of 8 for the maximum is enough. 

	vivo
	Alt.2 can be a compromised solution. 

	QC
	Negative values are excluded for the reasons explained during the discussion for 3.3.2. Values smaller than 8 would guarantee that no change in the HARQ CB can take place, considering the 16 HARQ Processes per CC in the UE. The value 15 is at the end given for the sake of flexibility. The wish is to stick to the initial marketing campaign of “triggered HARQ CB reTx”: “simple tool for getting LP HARQ being dropped”. 

	Huawei/Hisi
	@Samsung max slot offset 8 cannot support any commercial TDD (4:1/7:3/8:2) with 2OS subslot length.

	OPPO
	The value in Alt.2 is an acceptable maximum value.

	Sony
	There are plenty of spare bits in the triggering DCI.  It is better to have a larger range than a smaller range.

	Nokia/NSB
	We prefer Alt. 1, but would not object to Alt. 2 either (if compromise is needed). 

	LG
	We won’t object Alt. 2, but both alternatives seems to have too large value ranges in our view. 

	Samsung2
	@HW/HiSi: A UE configured with 2 OS subslot length, will need to have span-based PDCCH monitoring (otherwise, no reason for 2 OS subslot, serves almost nothing). Even if the PDCCH monitoring is slot-based, a gNB will not wait multiple slots in such case before triggering a report (no point again for 2 OS if that was the case). A value of 8 for the offset is still enough. 




3.6 3rd Round of email approvals

HARQ_retx_offset for one-shot triggering of HARQ-ACK re-tx
We had several discussions on this, and the moderator suggested based on the input give to this meeting the following to combinations to consider, with the following input given:
	Proposal 3.5.1: For one-shot HARQ-ACK re-transmission, 
· Alt. 1: 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -16.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 32.  
· Note: 6bits / >32 states required
· Alt. 2: 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -7.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 24.  
· Note: 5bits / 32 states required
 
	Alt. 1 – supporting companies
	DOCOMO(2nd preference) Huawei/Hisi, CATT, Panasonic, Sony, Nokia/NSB, Intel (2nd)

	Alt. 2 – supporting companies
	DOCOMO(1st preference), vivo, OPPO, Panasonic, ZTE, Intel (1st), LG, Lenovo

	Other
	Samsung (-7, 8), QC (0, 15)






In the GTW session there had been further discussions, where it seems that companies could have been maybe fine (except QC) by having Alt. 2 with maybe a note that UE capability reporting on the min and max value could be further discussed. Therefore, the following update from the GTW discussions in R1-2200730 is brought forward: 
 
Mod3 Proposal 3.5.1: For one-shot HARQ-ACK re-transmission, 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -7.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 24.  
· Note: 5bits / 32 states required
· Note: UE capability reporting on the UE supported value of the minimum value and maximum value range for HARQ_retx_offset in the scope of [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value ] that can be indicated by the gNB for the UE can be further discussed in UE capabilities

	Supporting companies 
	Vivo, ZTE, DOCOMO, NEC Huawei/Hisi New H3C, Panasonic, Nokia/NSB, Intel, LG, Sony, Lenovo, E///, QC, Spreadtrum

	Objecting companies
	



	Company
	Comments 

	vivo
	We would be fine with it.

	ZTE
	In the note, the minimum value and maximum value share the same term with the first two sub-bullets, so we can change the description to “Note: UE capability reporting on the UE supported value rangeof the minimum value and maximum value for HARQ_retx_offset in the scope of [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value ] that can be indicated by the gNB for the UE can be further discussed in UE capabilities”

	Moderator
	Note updated based on ZTE proposal.

	Samsung
	Do not object to the proposal although it is problematic. 
Introducing UE capabilities for this issue is not worth it or justified (note that there is already a UE capability for the negative values). Having such a large maximum value as 24 is not justified and does not correspond to any realistic deployment, including a possible 2 OS sub-slot.
We would still suggest scaling back the maximum value to something more reasonable – 8 is enough but, as it is not supported by anyone else, 16 is a next value. Otherwise, introducing a UE capability, to possibly also address the minimum negative value, can be OK.  

	Intel
	Agree

	Sony
	1st preference is as the proposal.
However, it will be goodto avoid different UE capabilities and we can accept Samsung’s proposal of reducing the max a bit to 16.  Alternatively, we can shrink the min and max, i.e. [-4, 20], assuming we will need a larger positive max value than a negative value.

	Ericsson
	In general, max value to 8 would be problematic. There are issues in current deployments that we need to indicate further PUCCH and we are short of k1 valuee (e.g. not large enough). Lesson learned from Rel-15, we rather not to put limitation by spec so we can handle different scenarios (companies maybe aware of the issues we raised in TEI Rel-17).  

	QC
	The preference is to keep the maximum possible range to 16 HARQ CBs, or even introducing a UE capability as the latest rescue, even if not preferred. However, the UE capability should focus on the amount of stored HARQ CBs. As explained, minimum value below – 3 is meaningless. Preference to update -7 to -3. A modified proposal with a range of 16 HARQ CBs starting from -3 is acceptable.

	Apple
	Can we agree the UE capability is introduced? That is the typical practice for a difficult design from UE implementation.



As it seems that not more than 32 states (based on the proposal above) will be needed, we could then now may now fix the DCI field for the indiation to the MCS field. 

Mod4 Proposal 7: For one-shot triggering of HARQ-ACK re-transmission, the HARQ_retx_offset is indicated by the bits of the MCS field for transport block 1. 

	Supporting companies 
	Vivo, ZTE, DOCOMO, NEC Huawei/Hisi New H3C, Panasonic, Nokia/NSB, Samsung, Intel, LG, Sony, Lenovo, E///, QC, Spreadtrum

	Objecting companies
	



	Company
	Comments 

	ZTE
	Based on the decision of proposal 3.5.1

	Samsung
	Can also be used for a smaller range for 3.5.1 (if agreed) – single solution to everything.

	
	

	
	




Handling of PUCCH repetition operation with one-shot HARQ-ACK re-transmission

	In the first round of email discussions on Question 3.3.4, a strong majority of companies supporting Alt. 1 (11 companies) and other alternatives only received support by a maximum of 3 companies (Alt. 2) and 2 companies (Alt. 1). 
Therefore, it is proposed to agree on the handling according to Alt. 1 based clear majority. 

Proposal 3.3.4: HARQ-ACK dropped due to staggered overlapping of PUCCH repetition should not be taken as the original HARQ-ACK for one-shot re-transmission.

	Supporting companies 
	DOCOMO, vivo Huawei/Hisi, CATT, OPPO, NEC, Panasonic, ZTE, Nokia/NSB, Lenovo

	Objecting companies
	LG







There had been only LG having concerns as other Alt. would be as equally feasible. But looking at the strong majority of companies preferring this option in the 1st round and being fine to agree to it in the 2nd round, I hope that LG would be willing to compromise here. 


Mod Proposal 3.3.4: HARQ-ACK dropped due to staggered overlapping of PUCCH repetition should not be taken as the original HARQ-ACK for one-shot HARQ-ACK re-transmission.

	Supporting companies 
	DOCOMO, vivo Huawei/Hisi, CATT, OPPO, NEC, Panasonic, ZTE, Nokia/NSB, Lenovo New H3C, Ericsson (see comment), Spreadtrum

	Objecting companies
	[Samsung], [LG]



	Company
	Comments 

	Samsung
	Same comment as before. The proposal is unclear. What is “staggered” and where is it defined in the specifications? The proposal says what “should not be taken”. What “should be taken”? 

	Intel
	We are fine in principle, but as asked last time, would prefer rewording to make clear what is “staggered overlapping of PUCCH repetition”

	LG
	We still think other alternative is clearer and has better performance without any complexity than Alt. 1. 
By ensuring to indicate first PUCCH occasion/transmission, gNB can indicate PUCCH without ambiguity, and UE can avoid storing HARQ-ACK information. For example, with given proposal, UE should store HARQ-ACK information during (maximum value for the HARQ re-tx) + (maximum value of repetition facter) slots. 
However, for the sake of the progress, we can follow the majority views if we are only one objecting company. We hope companies to consider such technical aspect. 

	Sony
	I share similar view with Samsung.  It will be good to define what it is meant by “staggered”.
Also isn’t the whole point of 1-shot ReTx is to retransmit dropped PUCCH.  Why does this proposal suggest NOT to retransmit a dropped PUCCH?

	Ericsson
	@Moderator/Samsung/Sony: I think it is meant to address the dropping rules due to overlapping of PUCCh repetitions in a slot, and the intention is that if it is dropped, it will be retransmitted. Correct Moderator 😊 ?
If that is correct, maybe the proposal could be something like
“The HARQ-ACK in a repetition of PUCCH that is dropped due to overlapping with another PUCCH with repetition, is not expected to be triggered to be retransmitted”. 

	Apple
	Agree with Samsung the wording is not clear.

	Moderator
	Will try to improve the wording for 4th round




Handling if new HARQ information is available for a certain HARQ process:
As it was not possible to get an agreement here, let’s then try the other way around this time, and see if this would be agreeable to update the HARQ processes. 
Proposal 3.3.3: For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated. 

	Supporting companies 
	ZTE, Panasonic, QC, Spreadtrum

	Objecting companies
	Huawei/Hisi, Nokia/NSB, Samsung, Intel, LG, E///



	Company
	Comments 

	vivo
	No objection. But isn’t it more complex for the UE to update the already generated HARQ-ACK codebook?

	Huawei/Hisi
	Still, there is no need to specify the UE behaviour. The gNB anyhow will not receive the HARQ process at a later one-shot HARQ CB if it has been updated previously

	Nokia/NSB
	We still think the UE should not update the HARQ-ACK CB from the original slot. Specifically, the timeline may be not clear if and when the UE updates the information. 

	Samsung
	A UE will store the contents of whatever CB the UE transmitted. It would be far more complex for the UE to tag those contents with specific HPNs and then update them as suggested by the proposal. Similar complexity will apply to the gNB to do the tracking. 
The proposal is also against several agreements where a same HARQ-ACK is always reported, e.g
Agreement
For one-shot HARQ re-transmission on PUCCH, the triggering DCI dynamically indicates a ‘HARQ re-tx offset’ which is used to define the offset in number of PUCCH slots/sub-slots between the triggering DCI and the PUCCH slot/sub-slot of the HARQ-ACK codebook to be re-transmitted. 

No need for any further agreements on this issue.

	LG
	With the agreement brought by Samsung and considering agreed HARQ re-tx offset value ranges, we prefer previous proposal now. 

	Sony
	Don’t really like objecting to proposals unless it is a disaster.  We share similar view with Samsung and vivo that the aim of 1-shot ReTx is to retransmit what was in a previous PUCCH.  We also share similar view with Huawei that this is an unlikely scenario that the triggering of the 1-shot ReTx would be delayed for so long that the gNB had to recycle the HARQ Process IDs.

	Lenovo
	If one-shot HARQ-ACK retransmission is configured, one UE implementation would be to simply store HARQ-ACK codebooks of corresponding slots for potential retransmission triggering – this is why we are discussing UE capability for HARQ_retx_offset. We agree with Samsung that any further agreement is not needed.

	Ericsson
	Share same view. Also, if NW triggers retransmission, NW is interested to HARQ-ACK to be re-reported in case the first report is missed.

	QC
	Samsung’s points are valid, but it won’t be as complicated for the UE if the range of stored HARQ CBs is small. It is easier for the network also. By the way, the problem might not even happen if the range of HARQ CBs is small enough, i.e. 8 HARQ CBs.

	Apple
	We support the FL proposal. If this one cannot be agreed, then we suggest the HARQ bit at question is by UE implementation.





3.7 3rd Round of email discussions

Triggering timing restrictions for one-shot HARQ re-tx (Continuation from 2nd round)

There been good discussions on this issue in the 2nd round, but some questions were still open by some companies. Let’s see if this can be based on further discussions, maybe converge in Round 3 and see if this is needed or not. Please feel free to update also your support / objection if seen needed based on the arguments / comments brought so far. 

Mod Proposal 3.3.2: For one-shot HARQ re-transmission on PUCCH, the early triggering DCI of HARQ re-tx should be received later than the last DCI of the initial PUCCH transmission HARQ-ACK CB to be multiplexed on the same slot.


	Supporting companies 
	Samsung, vivo, CATT, OPPO, NEC, Panasonic, Sony, Intel Huawei/Hisi (support updated version), Ericsson New H3C

	Objecting companies
	QC – objection to early triggering, Nokia/NSB, E///(see comment)



	Company
	Comments 

	Samsung
	Always good to avoid largely unnecessary complexity when implementing a functionality. 

	QC
	The restriction makes sense. Early triggering of HARQ CB retransmission is not supported in general. The reasons have been given at the 1st round. They are repeated here.
The working assumption being accepted with the argument that “it is not wrong” does not imply that 3GPP should specify anything that is not wrong.

“Difficult to see the strong motivation for this feature. Moreover, the feature introduces complexity at the UE side and at the network as well. Furthermore, the cases at which this feature can be used are very few.
The extra requirements of such an “early triggering of HARQ CB reTx” can be seen in the picture below. The first requirement is that the UE upon reception of a request at slot m, the request to retransmit the HARQ CB about to be transmitted at slot n, is that the UE can indeed cancel the HARQ CB. This means that the absolute value of HARQ re Tx Offset, should be higher than the time required to cancel PUCCH transmission. This is not always given, since the timing for applying CI is dictated by the uplink preparation time.
The second requirement is that the UE needs to save the HARQ CB which was going to be transmitted at slot n. Without this proposal here, the UE would not do so.
Moreover, if the network decides at slot m + 1 to cancel again the HARQ CB to be transmitted – after the 1st HARQ CB cancellation, what should the UE retransmit at slot s, the first cancelled HARQ CB, or the second one?


“

	Apple
	We expressed concern on early triggering several meetings ago. If there is still controversy at this time, then let us not do it. 

	Huawei/Hisi
	It looks there are differen understandings to the proposal. We agree with QC to postpone the decision and make more clarifications.

From our understanding, a more generic restriction should be imposed to avoid the discrepancy on HARQ payload size due to UE missing the one-shot triggering DCI. If the intention of the proposal is to avoid retransmitting a LP HARQ-ACK that expected to be dropped but eventually transmitted at the original PUCCH slot, we do not think there is a need for such restriction as it will not cause ambiguity issue.
For one-shot HARQ re-transmission on PUCCH, the early triggering DCI of HARQ re-tx should be received later than the last DCI of the initial PUCCH transmission HARQ-ACK CB to be multiplexed on the same slot.
	[image: ] Not expected

	[image: ]Avoid discrepancy




	Moderator
	@Apple, QC, Samsung: we confirmed yesterday the working assumption on the early triggering  please take this into account…

Huawei changes seems feasible, let’t try this. 

	Sony
	We are fine with Huawei’s changes. 

	QC 2
	The fact that the pushed/promoted WA was agreed with the argument that “it is not wrong”, does not qualifly early triggering. The implementation burden is significant. There are millions of features that are not wrong, but they cannot be implemented. The fear is that the specification of this feature in this way will make it impossible to implement.

	Intel
	Agree with the updated proposal

	Huawei/Hisi 2
	Thanks Moderator, and the updated version is exactly what we mean.

	LG
	We are confused with Huawei’s modification. In the figure, the discerepancy can be avoid anyway if last DCI indicate different PUCCH resource. It is not problem of one-shot triggering at least for two DCI cases and gNB can avoid such situation anyway. 
For our understanding, the original reason why the proposal includes “early” is to restrict early triggering one-shot transmission after the contents of codebook is determined. Current proposal are saying different cases, and it seems not essential. 

	Moderator
	Copied to 3rd round of discussions, as it seems further clarification may be needed here (at least QC & LG) have some questions. 
Also moderator has two additional questions here: 
· looking at the example figure from HW above, if the DCI#2 is missed (instead of the one-shot triggering) wouldn’t it then actually be better the other way around (as the discrepancy is still there). 
· Moreover, as this seems to be an issue from gNB perspective, could this be not left to gNB implementation to chose or not to choose to implement this restriction (as from UE perspective the order should not really matter). I just mean, if this is an issue for gNB and can be handled by gNB implementation, then there is no need for agreement and related specs impact. 

	Moderator
	Start of 3rd round discussions below

	vivo
	The updated proposal in Mod Proposal 3.3.2 I different from the original meaning. 
We do not see the necessity for such scheduling restriction at gNB side. By proper configuring the PUCCH resource set and PRI indication, gNB can avoid the miss-undersatnding by blind detection.   

	ZTE
	If the DCI#1 and DCI#2 share the same priority, the missing probability is same. So the figure should also describe the DCI#2 is missing, and the ambiguity keeps as well. Share the view with LG, Nokia and vivo.

	NEC
	We prefer the original proposal that the triggering DCI of HARQ re-tx should be received later than the last DCI of the HARQ-ACK CB in the initial slot rather than the HARQ-ACK CB in the indicated re-tx-ed slot. We share same view with vivo that the restriction in Mod Proposal 3.3.2 is unnecessary, the miss-undersatnding between gNB and UE on the CB size transmitted on the inidicated re-tx-ed slot can be avoided by gNB to ensure the retransmitted CB and retransmitted CB+initial CB in re-tx-ed slot to be located in different PUCCH resource sets.   

	New H3C
	We are fine with HW’s updated proposal.

	Nokia/NSB
	Based on the requested update by Huawei and the related explanation why this is of advantage / needed, we don’t really see the point. As there could be missed detection also for the DG PDSCH scheduling DCI resulting in wrong PRI assumption. Moreover, this can be left to gNB implementation (i.e. not needed). 

	Samsung
	Prefer the original proposal. 
The issues mentioned for the modified proposal exist with or without ‘one-shot’. A NW either addresses them, e.g. by doing ~2 BDs (much simpler than what a UE is doing for PDCCH) or ignores/“lives with” them. Also, agree with above comments by LG/Nokia/Vivo/ZTE/…

	Huawei/Hisi
	@LG The issue is that the ealier one-shot DCI is missed, not the last DCI which schedules the Type 1/2 CB. 
@Nokia For how to handle missing the DCI the other way around, it is another issue that has to be fixed, as missing DCI in either way will harm the robustness of the HARQ mechanism.
[image: ]
@vivo @NEC Letting the gNB ensure the retx CB and retx CB+initial CB by using different resource sets is an even stronger restriction to gNB scheduling! The payload size  PUCCH resource set relashionship is RRC configured, while the CB size is totally dynamic, so how the gNB can predict all of the possible payload size combination situations when doing the configuration? Note the CB size of X and Y can be any value. 
@Moderator Sorry to mix up the two issues at the beginning (as their wordings are mostly alike…). Maybe we can discuss the early dropping issue separately.

	LG
	@Huawei/HiSi, the discrepancy is always there from when we make the agreement that HARQ-ACK codebook can be appended by our enhancement. Please consider deferral/type-3/one-shot all has DCI missing ambiguity and have posibilites to change codebook size. Every single DCI can make such discrepancy in current specification (e.g., SPS deferral can be triggered due to DCI missing). We don’t think the special handing for one-shot is not necessary and it would be up to gNB how to handle these issue as mentioned by Feature lead. 
And we think we can discuss with original proposal, mentioned by NEC, that the triggering DCI of HARQ re-tx should be received later than the last DCI of the HARQ-ACK CB in the initial slot rather than the HARQ-ACK CB in the indicated re-tx-ed slot


	Sony
	Reading the comments regarding misdetecting the triggering DCI, we share similar view with Nokia that this can be handled by gNB by not scheduling the PUCCH carrying retransmission in the same slot as another PUCCH carrying HARQ-ACKs.  Hence we change our position and prefer the previous proposal.

	Lenovo
	Some suggested modifications:
“For one-shot HARQ re-transmission on PUCCH, the early triggering DCI of HARQ re-tx should be received later than the last DCI of the initial PUCCH transmission HARQ-ACK CB that would be transmitted to be multiplexed on the same slot”

	Ericsson
	We understand the error cases that HW/HiSi illustrated. But, we have a bigger worry that based on DCI-misdetection, we put restrciton in the design that really impacts the DL throughput (lesson learned from Re-15, we would like to avoid that).
Correct, that the proposal solved the issues HW/HiSi mentioned, but you can see that it says if gNB triggers re-tx, it can not schedule PDSCH after that with HARQ-ACK in the same slot. That in effect (with all the headache with TDD pattern and 3 bits PRIand only 8 k1 values) would effectively resulting in postponing scheduling PDSCH and hit the DL thoguhput.
Therefore, we have serious concern with such proposals.


	Spreadtrum
	We prefer the original proposal. 
Agree with HW that we should separate those two proposals.






HARQ-ACK codebooks size ambiguity of CB to be re-transmitted for HARQ-ACK re-tx: 
As there seem to be rather different opinions, let’s try to get feedback here on some of the things for the ambiguity. This is a follow up to Mod Proposal 14 here, but it seems we need to get input step by step to have any chance to get this done. 

Question 3.7.1: The HARQ-ACK CB size should be applicable when being configured with 
· Alt. 1: Only Type 2 CB
· Alt. 2: Type 1 or Type 2 CB


	Alt. 1 
	ZTE, NEC  New H3C, Intel Huawei/Hisi, LG, Sony

	Alt. 2 
	ZTE

	Other
	LG



	Company
	Comments 

	ZTE
	If the DAI field is reused, the mechanism can only apply to Type 2. If the new field as QC suggested is used, the mechanism may apply to Type 2 and Type 1 both.

	NEC
	For indicating the retransmitted HARQ-ACK CB size by triggering DCI, it seems not necessary for Type-1 CB.

	New H3C
	Type 2 CB is enough to indicate the retransmitted HARQ-ACK CB by triggering DCI.

	Intel
	For Type 2 yes, for Type 1 only some special cases need to be handled.

	Huawei/Hisi
	If the UE receives the one-shot triggering, it will send the full size of Type 1 CB.

	LG
	Basically it can be used for Type-2. Additionally, it also can be used for special case of type-1, like SPS only codebook, single SPS release or codebook for single DCI with counter DAI field value of 1. 

	Sony
	There isn’t misaginment of number of HARQ-ACK in Type 1 CB.





Question 3.7.2: Which DCI field should be used for indicating the HARQ-ACK CB size?
· Alt. 1: The DAI field
· Alt. 2: Other field – details provided by proponents below


	Alt. 1 
	ZTE(first preference) Huawei/Hisi, LG, Sony

	Alt. 2 
	ZTE(second preference), QC



	Company
	Comments 

	ZTE
	If we need to solve the issue about Type 1, Alt.2 can be seleced. And suppose the FDRA is reused, we have more bits to indicate something.

	Intel
	No strong preference. There are multiple unused fields available in one-shot triggering DCI.

	Sony
	The DAI mechanism already existed and hence Alt. 1 is really just maintaining an existing mechanism for the triggering DCI.

	QC
	No strong preference, but any DCI field that is present in any DCI 1_1 or DCI 1_2 independent of the confgiruation is preferred, e.g. HPN. The problem with the DAI is that it can be configured to either 0 or 2 bits even for Type 2 HARQ CB. The filed should be equal to 4 bits.

	
	




Question 3.7.3: What is indicated with this field? 
· Alt. 1: for the case of the DAI field, re-transmit the last C/T-DAI information of the dynamically schedule, LGd PDSCH 
· Alt. 2: for the DAI field or another DCI field, use the m DAI field bits to indicate the HARQ-ACK CB size as (CB_size mod 2^m) 
	Alt. 1 
	ZTE, Intel (2nd) Huawei/Hisi, LG, Sony

	Alt. 2 
	Intel (1st)

	Other
	



	Company
	Comments 

	Sony
	Alt. 1 uses the existing DAI mechanism.  The gNB just repeats the C/T-DAI of the last DL Grant associated with the original PUCCH (i.e. the one to be retransmitted).
Also there seems to be some editorial in Alt. 1 (probably added by LG 😊):
· Alt. 1: for the case of the DAI field, re-transmit the last C/T-DAI information of the dynamically schedule, LGd PDSCH 



	
	

	
	

	
	

	
	





Question 3.7.4: The HARQ-ACK CB size to be indicated is defined as:  
· For Type 1 CB: 
· Alt. 1A: Type 1 CB size or SPS HARQ-ACK bits (if no scheduled PDSCH) but excluding deferred SPS HARQ-ACK bits
· Alt. 1B: as Alt. 1, but in addition including deferred SPS HARQ-ACK bits in that slot
· Alt. 1C: Other
· For Type 2 CB: 
· Alt. 2A: HARQ only of dynamically scheduled PDSCH
· Alt. 2B: HARQ of dynamically scheduled & new, initial SPS HARQ-ACK
· Note: this requires different handling, UE cannot append 0s in this case at the end – but needs to do this in the middle, before appending SPS HARQ bits
· Alt. 2C: HARQ of dynamically scheduled & new, initial SPS HARQ-ACK & deferred SPS HARQ-ACK bits
· Note: this requires different handling, UE cannot append 0s in this case at the end – but needs to do this in the middle, before appending SPS HARQ bits
· Alt. 2D: Other

	Alt. 1A 
	ZTE

	Alt. 1B
	

	Alt. 1C 
	LG

	Alt. 2A
	ZTE Huawei/Hisi, LG, Sony

	Alt. 2B
	

	Alt. 2C
	

	Alt. 2D
	



	Company
	Comments 

	Intel
	We would prefer not handling SPS HARQ-ACK bits in this case, that complicates design and discussion,

	Huawei/Hisi
	The occasion of the SPS HARQ-ACK is fixed and know to gNB.

	LG
	As Alt. 1C, it can be considered to indicate which codebook has been used between normal type-1 HARQ-ACK codebook or HARQ-ACK codebook for single DCI response or SPS only. 

	Sony
	Alt. 2A is the simplest, reuses the existing mechanism (and so no new complicated behaviour), doesn’t introduce any new fields and can guard against misdetection.

	
	




Question: 3.7.5: What is the suggested handling, if the indicated size does not match the UE assumption, 
· For Type 1 CB
· Alt. 1A: 0-padding to the expected size
· Alt. 1B. Other
· For Type 2 CB
· Alt. 2A: Use 0-padding (at least before the SPS HARQ-ACK bits or at the end, depending on Question 3.7.4 outcome)
· Alt. 2B: Other

	Alt. 1A 
	ZTE, Intel

	Alt. 1B
	

	Alt. 2A
	ZTE, Intel Huawei/Hisi, LG, Sony

	Alt. 2B
	



	Company
	Comments 

	
	

	
	

	
	

	
	

	
	




And maybe now the most important question, independent of your preference on the questions above, do you think some indication in the DCI should be supported or not. 

Question 3.7.6: Do you support indicating the size of the HARQ-ACK in the triggering DCI for one-shot HARQ-ACK CB re-tx (in one way or the other, independently of what is finally chosen based on the question above)? 
	Yes 
	ZTE, Intel Huawei/Hisi, LG, Sony

	No
	Vivo, Samsung



	Company
	Comments 

	vivo
	We only support following for all codebook types: 
“the UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB”
For Type 2 codebook, we still do not understand why DAI is needed in the triggering DCI?  The trigerring DCI is to re-Tx the Type 2 HARQ-ACK codebook from a PUCCH slot/sub-slot, and in that PUCCH slot/sub-slot, the Type 2 CB is generated and by total DAI in DL DCI, UE already know the Type 2 CB size. 
Is it the case that the first DL DCI which is also the last DL DCI missed by the UE we are now optimizing for? 
In addition, as discussed in Mod Proposal 3.3.2, when there is another HARQ-ACK codebook MUX with the codebook scheduled by one-shot triggering DCI, there may still exist ambiguity. So we do not see the necessity for such optimization. 

	Samsung
	The proposal is against agreements, increases UE complexity, and has no system benefit.

	Sony
	@vivo’s question: Is it the case that the first DL DCI which is also the last DL DCI missed by the UE we are now optimizing for? 
Basically, the likely cause of error is when the UE misses the last DL Grant associated with the PUCCH since the DAI cannot guard against this.  By repeating the DAI in the DL Grant, we ensure the last DAI value is known at the UE.  It is NOT for a single DL Grant with a single HARQ-ACK case suggested in your question.
Repeating the DAI value is similar to doing a PDCCH repetition on the last DL Grant and here we get it for free.
@Samsung.  It isn’t clear what the complexity is at the UE.  The UE already knows how to interpret the DAI.  The most that the UE had to do is append some “0” at the end of its codebook prior to encoding the PUCCH in case when the number of HARQ-ACKs is not correct.  The UE anyhow would need to encode a new PUCCH with the raw HARQ-ACK bits since the PUCCH resource used for retransmission can be different to the original PUCCH resource.
The alternative is to just retransmit the wrong number of HARQ-ACKs which defeats the purpose of retransmitting the HARQ-ACKs.

	
	




3.8 4th Round of email approvals

Handling of PUCCH repetition operation with one-shot HARQ-ACK re-transmission
There had not been any objections to Proposal 3.3.4 in the 3rd round of email approvals, but improved wording was requested – let’s see if we can use part of the Ericsson formulation here on what we define, but it is the moderator’s understanding that this is not the ‘UE does not expect’, but just if the gNB triggers from such a slot, the HARQ-ACK CB to be re-transmitted is the one of the prioritized PUCCH. 
Mod3 Proposal 3.3.4: For PUCCH repetition and one-shot HARQ-ACK re-transmission, if the gNB triggers the HARQ-ACK CB re-transmission from a PUCCH slot indicated by HARQ_retx_offset where a HARQ-ACK in a repetition of a first PUCCH is dropped due to overlapping with another, second PUCCH with repetition, the UE re-transmits the HARQ-ACK CB of the second PUCCH from the slot. HARQ-ACK dropped due to staggered overlapping of PUCCH repetition should not be taken as the original HARQ-ACK for one-shot HARQ-ACK re-transmission.

	Supporting companies 
	New H3C, DOCOMO,OPPO(with modification), Spreadtrum, Nokia/NSB, Sony

	Objecting companies
	[Huawei/Hisi], vivo, Samsung



	Company
	Comments 

	Huawei/Hisi
	We have a similar feeling with Moderator that the new proposal is bias from the original meaning of ‘UE does not expect’.
Changes in below.
For a PUCCH repetition slot and one-shot HARQ-ACK re-transmission, if the gNB triggers the HARQ-ACK CB re-transmission from a PUCCH slot indicated by HARQ_retx_offset where a HARQ-ACK in a repetition of a first PUCCH is dropped due to overlapping with another, second PUCCH with repetition, the UE does not expect to be triggered for one-shot retransmission by taking the slot as the original PUCCH slot re-transmits the HARQ-ACK CB of the second PUCCH from the slot.

	vivo3
	We share similar views with HW that this should be an error case to simplify UE behaviour. 

	Moderator
	@HW: the original wording did not talk at all about ‘not expect’, but that such dropped HARQ in a slot is not the one (from the two PUCCHs with HARQ) to be re-transmitted. This would be then changing the meaning even more (define as error case compared to the original intention of clarifying the case) 

	Apple 
	Does it mean the HARQ-ACK CB with second PUCCH in the slot can be triggered in a number of ways? 
e.g. CB1 is PUCCH with repetition on slots 8, 9, 10, 11, and CB2 is on PUCCH with repetition on slots 10, 11, then CB1 can be triggered by referring to slot 8, 9, 10 or 11? 

	Huawei/Hisi
	@Moderator: Thanks for clarifications and it looks the interpretations of the original version are misaligned. Our concern is that the UE, by receiving the one-shot retx triggering DCI indicating that staggered slot, cannot distinguish if the gNB tends to schedule the dropped HARQ (as it is dropped), or schedule the actually transmitted HARQ (as it is wrongly decoded), because either way could make sense. We would like to see other company’s understanding (tentatively change to [Huawei/Hisi] from the objection list)

	Intel
	Agree in principle. The issue seems due to inability to indicate by the request which overlapped PUCCH is retransmitted when the same priority is used.

	OPPO
	In our understanding, this proposal intends to which PUCCH will be retransmitted when there are more than one PUCCH resource in initial slot. Except PUCCH repetition case, we think we also should take the following agreement into account to cover combination of PUCCH repetition and two priorities.
Agreement 
Support PHY priority handling for the Rel-17 one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB. 
· The indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the re-transmitted HARQ-ACK information.
· The indicated PHY priority in the triggering DCI is used to determine the HARQ-ACK information to be re-transmitted corresponding to the indicated PHY priority. 
So, we suggest to modify the proposal clearer
 For PUCCH repetition and one-shot HARQ-ACK re-transmission, if the gNB triggers the HARQ-ACK CB re-transmission from a PUCCH slot indicated by HARQ_retx_offset where a HARQ-ACK in a repetition of a first PUCCH is dropped due to overlapping with another, second PUCCH with repetition, and the priority of the second PUCCH is same as the indicated PHY priority in the triggering DCI for HARQ-ACK re-transmission, the UE re-transmits the HARQ-ACK CB of the second PUCCH from the slot.

	LG
	Agree in principle. Based on the current specification, the dropping due to repetition can occur where at least one PUCCH are being repeated. So, it seems not necessary that both PUCCH are with repetitions. I couldn’t find proper changes for that, maybe one possible changes are following. 
where a HARQ-ACK in a repetition of a first PUCCH is dropped due to overlapping with another, second PUCCH with repetition via PUCCH repetition procedure specified in TS 38.213.

	ZTE
	Fine with the intention.

	Samsung
	The proposal is still confusing (and so is the update by Huawei). Does the trigger apply for the first PUCCH or for the second PUCCH? If it for the second, why does it matter if it overlapped with a first PUCCH that was dropped? If it is for the first (not what the proposal says) how can the UE know that it is the first and not the second? 
Basically, all needed for a PUCCH with repetitions is to define a reference slot for the trigger to apply – it can be the first slot (or, possibly better for range, the last slot) regardless of whether or not the UE transmitted the repetition. There can be some corner cases of ambiguity (e.g. two PUCCHs with HARQ-ACK end at a same slot) but no need to be concerned with/design for such cases. Therefore, a simple proposal is enough – e.g. “for a PUCCH transmission with repetitions, HARQ_retx_offset indicates the last slot of the repetitions”

	Moderator
	@Samsung: this is to clarify, that if a PUCCH slot of a certain priority is triggered, to identify which of the two (first or second PUCCH of the same priority) is to be triggered. 

	Lenovo
	Support the intention. To address the issue in a more general way, don’t we have to confirm that “A dropped PUCCH repetition according to PUCCH repetition procedure shall not be triggered for one shot HARQ-ACK retransmission”?   

	Samsung2
	Thanks to the moderator for the follow up. The proposal is now clear – the trigger is for the transmitted PUCCH, not the dropped one. OK with that principle.
Why can’t the rule be that the last slot of a transmitted PUCCH is indicated? That is simpler, cleaner (no need to mention any PUCCH overlapping), and the range is guaranteed to exist (if it exists for any other slot).

	Sony
	I share similar view with OPPO and LG.
Firstly, the proposal is intended for the case where the 1st PUCCH and 2nd PUCCH have the same L1 priority.
Secondly, the principle of this proposal should also be applicable for the case where the 2nd PUCCH does not have any repetitions.  A suggested proposal:

For PUCCH repetition and one-shot HARQ-ACK re-transmission, if the gNB triggers the HARQ-ACK CB re-transmission from a PUCCH slot indicated by HARQ_retx_offset where a HARQ-ACK in a repetition of a first PUCCH is dropped due to overlapping with another, second PUCCH with repetition, where the first PUCCH and second PUCCH have the same L1 priority, the UE re-transmits the HARQ-ACK CB of the second PUCCH from the slot. 





Handling if new HARQ information is available for a certain HARQ process:
We tried the Proposal 3.3. this time the other way around, with with 3 companies supporting and 6 companies objecting, To close the relate discussions it is proposed to take a conclusion to not support the request change here. 
Proposed Conclusion 3.3.3: There is no consensus to support the following in Rel-17: 
· For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated. 

	Supporting companies 
	New H3C Huawei/Hisi, DOCOMO, vivo, Intel,OPPO, LG, CATT, Spreadtrum, Nokia/NSB, Samsung, NEC, Lenovo, Sony

	Objecting companies
	QC



	Company
	Comments 

	Huawei/Hisi
	There is need to specify the UE behaviour as the gNB does not need to receive HARQ-ACK of that updated HARQ process ID from the one-shot CB.

	vivo
	It is not our preference, but we can accept. 

	Apple
	Does it mean it is up to UE implementation? If yes, we can live with the proposal, otherwise some clarification is needed.

	QC
	Need to agree on what is stored/saved by the UE. The entire HARQ CB or the list of HARQ Processes per HARQ CB.

	LG
	We can live with the proposal. 

	Samsung
	Justification was provided in the previous round.




Triggering timing restrictions for one-shot HARQ re-tx 

The discussions in the 3rd round somehow just showed, that the the version from the 3rd round (changed based on the suggestion by Huawei), seems to be not really getting trackion and several companies preferred to somehow go back more to the original wording, i.e. the timing reference there should be more the initial HARQ-ACK codebook and than what new, initial HARQ-ACK is to be multiplexed together with the re-transmitted HARQ-ACK CB.
The moderator also slightly changes the formulation as ‘the UE does not expect’ here, to be more aligned with specs language. I hope this is now back more to the original meaning here and hopefully also clearer.  

Mod 3 Proposal 3.3.2: For one-shot HARQ re-transmission on PUCCH, the UE does not expect to receive a early triggering DCI of HARQ re-tx scheduling a re-transmission of the HARQ-ACK CB indicated HARQ_retx_offset by should be received later earlier than the last a DCI corresponding to of the initial PUCCH transmission of the PUCCH transmission HARQ-ACK CB to be re-transmitted to be multiplexed on the same slot.


	Supporting companies 
	New H3C Huawei/Hisi, vivo(with comments), Intel,OPPO, LG, Spreadtrum, Nokia/NSB, NEC, Lenovo, Sony (some editorial)

	Objecting companies
	QC, Samsung



	Company
	Comments 

	QC
	No need for such a restriction. 

	vivo2
	Fine with the intention, but “later than” should be modified as “earlier than”

	Moderator
	@vivo – correct – changed above in Mod 3 (in blue, Mod 2 was in green) 

	OPPO
	Support Mod 3 version

	CATT
	Does it mean that the triggering DCI can be earlier than the last DCI? If so, how should gNB set DAI in the triggering DCI if the next proposal is agreed?

	Samsung
	The proposal seems self-evident (why indicate a slot for PUCCH transmission if it is to be cancelled) but can lead to scheduler restrictions. For example, for DDDDU, the first D slot cannot be used for scheduling with DCI format 1_0 (maximum k is 8) because the minimum value of HARQ_retx_offset is -7 and the cancelation for the PUCCH in the U slot may have been issued before the first D slot. The problem is not significant but also the need for the proposal is unclear (and it only applies to negative HARQ_retx_offset). If a need/benefit for the proposal is presented, we can support.

	Sony
	I think there are some editorial corrections and to make it easier to read, i.e.:

For one-shot HARQ re-transmission on PUCCH, the UE does not expect to receive a early triggering DCI, of for HARQ re-tx and scheduling a the re-transmission of the HARQ-ACK CB indicated in the HARQ_retx_offset by should be received later, earlier than the last a DCI corresponding to of the initial PUCCH transmission of the PUCCH transmission HARQ-ACK CB to be re-transmitted to be multiplexed on the same slot.

The yellow highlighted part alternatively can be in brackets as it is really describing what the triggering DCI is doing.  Perhaps the yellow highlighted parts can be removed since we know what the triggering DCI does given that we already said in the beining of the proposal that this is for 1-shot HARQ ReTx.




HARQ-ACK codebooks size ambiguity of CB to be re-transmitted for HARQ-ACK re-tx: 
Based on the third round of input to Questions 3.7.1 to Questions 3.7.6, the following can be summarized: 
· There seems to be still good interest (majorify of companies) supporting some type of indication
· The indication should be applicable to the Type 2 CB only (based on majority input, Question 3.7.1, Alt. 1)
· The DAI field should be used by re-transmitting the C/T-DAI information of the last dynamically scheduled PDSCH (combination of Question 3.7.2 & 3.7.3), which clearly therefore defines the number of HARQ bits of dynamically scheduled PDSCH(s) in the initial slot (Alt. 2A of Question 3.7.4)
· 0-padding of the number of HARQ-ACK bits in the initial slot (before re-appending the new, initial SPS HARQ bits and deferred SPS HARQ-ACK bits) based on the C/T-DAI information. 
One for Type 2 CB, there is still need to define the UE handling if there is no valid CB. 

Mod3 Proposal 14: For one-shot HARQ re-transmission on PUCCH, 
· For Type 2 HARQ-ACK CB, the DAI field in the triggering DCI (if present) indicates the DAI (i.e. C/T-DAI) information of the last dynamically scheduled PDSCH of the original HARQ-ACK CB size of the Type 2 HARQ-ACK CB to be re-transmitted.
· If the DAI information indicated size of the HARQ-ACK CB in the triggering DCI and the DCI scheduling the last PDSCH of the original Type 2 HARQ-ACK CB to be re-transmitted the HARQ-ACK CB size of the HARQ-ACK information to be re-transmitted are different, the UE does zero padding to the HARQ-ACK bits of dynamically scheduled PDSCH(s)codebook of the original PUCCH slot to align with the indicated HARQ-ACK CB size DAI information in the triggering DCI before re-appending the initial SPS HARQ (if any) and deferred SPS HARQ-ACK bits (if any) from the original slot. 
· For Type 1 HARQ-ACK CB and if the HARQ-ACK CB size is not indicated in the triggering DCI for Type 2 HARQ-ACK CB, the UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.

	Supporting companies 
	New H3C Huawei/Hisi, Intel, LG, CATT, ZTE, Spreadtrum, Nokia/NSB, NEC, Lenovo (second bullet has no spec impact), Sony

	Objecting companies
	Vivo, QC, Samsung



	Company
	Comments 

	vivo
	Thanks a lot moderator’s continued efforts. 
We object to this proposal. As commented, we only support following for all codebook types: 
“the UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB”
Thanks a lot Sony’s reply to our question in the third round on “Is this proposal optimized for the case that the first DL DCI which is also the last DL DCI missed”. But based on Sony’s reply, without considering one-shot triggering, it seems legacy Type 2 CB size ambiguity issue exist and no optimization is done.
In addition, if the above proposal is agreed, there are so many remaining issues that need to be sloved (Questions listed in third round), we do not think it is essential or benefical to support it. 

	Apple
	Vivo has a point. Since this is about HARQ retransmission, the UE will transmit whatever it has prepared for the would-be transmission. If there is any issue with the initial transmission of HARQ-ACK, that is totally different design consideration. 

	QC
	Reasons explained thoroughly in previous rounds.

	LG
	We are fine with the first bullet. 
For the second bullet, we are not sure whether it is necessary to specify in the specification considering current spec description. According to current spec, UE has nothing to do if there is no first HARQ-ACK codebook in indicated slot, slot m. we don’t see the necessity to specify the case. 

	Samsung
	As explained in previous rounds, the proposal has very limited applicability/benefit, introduces new requirements for a UE to generate two codebooks in parallel, and is against agreements for re-reporting the CB in the indicated slot, not a reconstructed CB.

	Sony
	On vivo’s comment:
“But based on Sony’s reply, without considering one-shot triggering, it seems legacy Type 2 CB size ambiguity issue exist and no optimization is done.”

Yes, indeed the existing Rel-15 Type 2 CB is not foolproof.  The DAI mechanism fails if:
1) UE misses 4 consequtive DL Grants
2) UE misses the last DL Grant of the associated PUCCH

This was probably tolerably in the past since:
· In Rel-15, reliability is not as striggent
· In Rel-16, HP DCI (DL Grant) is well protected, and nobody cares about LP DCI (DL Grant)

However, in Rel-17, one of the main objectives is that we should transmit LP HARQ-ACK rather than just drop it or don’t care about it because PDSCH retransmission waste a lot of resources.  So why do we not make sure the HARQ-ACKs retransmission are correct?

@Apple: The reason to retransmit a PUCCH can be:
1) That PUCCH was dropped
2) The PUCCH was transmitted but gNB didn’t decode it properly and wants a retransmission

For both reasons, if the original PUCCH has the wrong number of HARQ-ACK, why is it beneficial to retransmit the error again?  How does this benefit the gNB?  For the 2nd reason, the gNB may fail to decode the original PUCCH because the number of HARQ-ACK was wrong and so the request for a retransmission is an opportunity for the gNB to get the correct number of HARQ-ACKs.




3.9 4th Round of email discussions

If we can’t agree on the C/T-DAI information in Mod3 Proposal 14 above, we would still need to clarify the UE handling if there has not been any ‘HARQ bits’ in the initial slot. So the following is proposed to be agreed in case we cannot agree on that one. Clearly, this this should be aligned with unexpected / inconsistent DCI formation also otherwise (and does not have any specs impact). But to not need to come back to it later on, the following is proposed: 
Proposal 3.9.1: If HARQ-ACK CB size indication in the triggering DCI for HARQ-ACK re-transmission is NOT supported, take the following conclusion: 
· Proposed Conclusion: The UE ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB

	Supporting companies 
	New H3C Huawei/Hisi (should be an ‘agreement’), DOCOMO, vivo, Intel,OPPO, CATT, Spreadtrum, Nokia/NSB, Samsung, NEC, Sony

	Objecting companies
	QC, LG



	Company
	Comments 

	Huawei/Hisi
	We think it should be an ‘agreement’ rather than ‘conclusion’ as the UE behaviour should be explicitly captured in the spec to avoid misalignment between gNB and UE.

	Moderator
	@HW: looking at the earlier feedback, it seems that e.g. Samsung doesn’t even think a conclusion would be needed. So maybe better to try have a conclusion than nothing here. But let’s hear some further input on this

	QC
	Totally inefficient.

	LG
	According to current spec, UE has nothing to do if there is no first HARQ-ACK codebook in indicated slot, slot m. we don’t see the necessity to specify the case even in conclusion.

	ZTE
	This proposal should be based on the result of proposal 14. So we think we should firstly determine whether the HARQ-ACK CB size indication in the triggering DCI for HARQ-ACK re-transmission is supported or not supported.
To LG’s comment, if we don’t have this conclusion when HARQ-ACK CB size indication in the triggering DCI for HARQ-ACK re-transmission is not supported, the UE behaviour under one-shot DCI case is undefined. Maybe we don’t need some specification change, but conclusion is needed.

	Samsung
	Fine with the proposed conclusion (no specification impact). The ‘valid’ is unclear and seems unnecessary.




3.10 5th Round of email approvals
Two proposals that were proposed to be still discussed in the 4th GTW session (on Jan. 25th 2022) could not be discussed anymore.
Let’s see if they could still be agreed by email here. 

Triggering timing restrictions for one-shot HARQ re-tx 

This issue had been discussed for several rounds. If we are not able to agree (based on the current wordind / understanding) in this meeting, the moderator would prefer to not discuss this any longer (in upcoming meetings). If companies have the understanding, that this should be anymow baseline, instead of an agreement a related conclusion based on the formulation below could be of course possible as well.  
· @Proponent companies: If proponent companies could still try to address the comment by Samsung why such restriction would be needed (given by the Samsuung example)
· @QC & Samsung: Would you maybe willing to compromise here?

Mod 4 Proposal 3.3.2: For one-shot HARQ re-transmission on PUCCH, the UE does not expect to receive a triggering DCI for HARQ re-tx scheduling the re-transmission of the HARQ-ACK CB indicated by the HARQ_retx_offset earlier than a DCI corresponding to the initial PUCCH transmission of the HARQ-ACK CB to be re-transmitted.

	Supporting companies 
	New H3C, NEC, vivo, Spreadtrum Huawei/Hisi,OPPO, Intel, Sony, QC

	Objecting companies
	Samsung



	Company
	Comments 

	vivo
	Based on Samsung’s reply, we think Samsung share the similar views that the above proposal should be obvious, reasonable gNB grant the one-shot triggering DCI should be later than a DCI corresponding to the initial PUCCH transmission. Just it is not necessary to explicit put this restriction. 
But if majority consider this should be a reasonable way for gNB scheduling, for progress, it should be acceptable, or we are fine with changing above proposal to be a conclusion. 

	Spreadtrum
	Agree with vivo, the proposal is reasonable. We also fine with it as a conclusion.  

	LG
	Based on the proposal, contents of HARQ-ACK codebook are determined after the reception of the triggering DCI so that UE can process one-shot triggering (and UL multiplexing in the initial slot) immediately. We think it may be good for UE implementation.
In addition, we understand that such restriction wouldn’t be an essential thing now. We are also fine without the restriction or to make the proposal as conclusion.

	Moderator
	Thanks for the input – agreement or conclusion both OK (as long as we conclude this issue) 

	Samsung
	Sorry but a reason for the proposal has not been provided. There is no issue with UE implementation as there is no impact on HARQ-ACK codebook generation. The triggering DCI (with negative HARQ_retx_offset) cancels the PUCCH transmission in slot m and moves it to a later slot n – for that aspect, it makes no difference whether or not the proposal is agreed (no link). 
As previously mentioned, the proposal at first appears self-evident but it does introduce some scheduler restrictions and it does not seem to solve any issue. If a reason is identified for the scheduling that the proposal prohibits to be considered an error case by the UE, we will of course support; otherwise, there is no justification/need for a corresponding agreement at this time.   





Handling of PUCCH repetition operation with one-shot HARQ-ACK re-transmission
To resolve this issue still in this meeting, let’s check if this is agreeable. 
· @Samsung: Moderator agree’s that this is the one that has been transmitted in that slot. But changing the current formulation at this late stage may just create more confusion. How this agreement would then be captured in 38.213 is then of course a different issue. 
· @HW & vivo: Also considering the discussions with Samsung, would you be willing to compromise?

Mod5 Proposal 3.3.4: For PUCCH repetition and one-shot HARQ-ACK re-transmission, if the gNB triggers the HARQ-ACK CB re-transmission from a PUCCH slot indicated by HARQ_retx_offset where a HARQ-ACK in a repetition of a first PUCCH is dropped due to overlapping with another, second PUCCH with repetition, where the first PUCCH and second PUCCH have the same L1 priority, and at least one of the first PUCCH and the second PUCCH is subject to a repetition, the UE re-transmits the HARQ-ACK CB of the second PUCCH from the slot.

	Supporting companies 
	DOCOMO, [LG] Huawei/Hisi, Intel, Sony

	Objecting companies
	[vivo]



	Company
	Comments 

	vivo
	Thanks a lot FL’s efforts. One clarification is: do we need to further discuss the UE behaviour when the first PUCCH and second PUCCH have the different L1 priorities?
If so, we prefer to define it is an error case irrespective of the L1 priorities, for simplicity. We prefer HW’s modification below to avoid any potential complexity in future.
For a PUCCH repetition slot where a HARQ-ACK in a repetition of a first PUCCH is dropped due to overlapping with another, second PUCCH with repetition, the UE does not expect to be triggered for one-shot retransmission by taking the slot as the original PUCCH slot. 


	LG
	We are basically fine with the proposal. In our view, dropping due to other repetition occurs only when PUCCHs are in same priority. Thus we are fine either with or without specifying that. 
In addition, we have same commnet as before. For convenience, I copied previous comment below. 
=================
Agree in principle. Based on the current specification, the dropping due to repetition can occur where at least one PUCCH are being repeated. So, it seems not necessary that both PUCCH are with repetitions. I couldn’t find proper changes for that, maybe one possible changes are following. 
where a HARQ-ACK in a repetition of a first PUCCH is dropped due to overlapping with another, second PUCCH with repetition via PUCCH repetition procedure specified in TS 38.213.

	Huawei/Hisi
	Though different from our initial intention, but it looks specifying to retx the second PUCCH (the not dropped one) would not cause the ambiguity issue. We can accept it for progress.
For the formulation of the repetition issue, let’s see if the following change is ok or not:
For PUCCH repetition and one-shot HARQ-ACK re-transmission, if the gNB triggers the HARQ-ACK CB re-transmission from a PUCCH slot indicated by HARQ_retx_offset where a HARQ-ACK in a repetition of a first PUCCH is dropped due to overlapping with another, second PUCCH with repetition, where the first PUCCH and second PUCCH have the same L1 priority, and at least one of the first PUCCH and the second PUCCH is subject to a repetition, the UE re-transmits the HARQ-ACK CB of the second PUCCH from the slot.

	Moderator
	@HW &LG: thanks for bringing this up. I use the modified version by HW (which seems to be more complete) 
@vivo: for different priorities, there is not any issue in terms of ambiguity, as the HARQ-ACK re-tx indicates the priority and therefore the respective PUCCH (of priority 0 or 1) should be clear. The ambiguity only occurs within the same priority dropping due to PUCCH repetition. 
With this clarification, would you be willing to accept as well?

	Samsung
	OK to go with the choice of the majority. As PUCCHs with HARQ-ACK of same priority do not start at a same slot, it would also be possible for the NW to indicate the first slot for a PUCCH and identify in that way the PUCCH for retransmission.






PUCCH repetition enhancements 
(at least for HARQ-ACK), e.g., sub-slot based, etc.
In this section, the company positions on the support of PUCCH repetition enhancements (incl. sub-slot type of PUCCH repetition) are summarized. At RAN#90, the following clarification on the focus was done: 
RAN conclusion on IIoT scope: 
· For handling of the PUCCH repetitions it is proposed to proceed as follows:
 RAN1 to continue discussion on PUCCH repetition, whether to specify or not, in the IIoT/URLLC WI for single TRP.
o The following items are not within scope of the continued discussions in the IIoT/URLLC WI:
 DMRS-less PUCCH with UCI payload up to 11 bits
 PUSCH-repetition-Type-B like PUCCH repetition
 DMRS bundling across PUCCH repetitions
 PUCCH repetition issues with multi-TRP to be handled in Fe-MIMO WI.
· For the UE CSI/HARQ-ACK feedback enhancements in the IIoT/URLLC WI, RAN1 work to continue the discussions. Status to be checked in March if any RAN level guidance needed.
· RAN1 to continue discussion on A-CSI on PUCCH, whether to specify or not.

The following related agreements were achieved: 
	Agreements: Support sub-slot based PUCCH repetition for HARQ-ACK based on the Rel-16 PUCCH procedure for slot-based PUCCH applied to sub-slot based PUCCH
· Note: the intention is to take the Rel-16 slot-based PUCCH by replacing with “sub-slot” appropriately, without further optimization unless necessary
· FFS whether or not there is any restriction for the applicability of sub-slot based PUCCH repetition for HARQ-ACK
· Dynamic repetition indication is supported also for sub-slot based PUCCH in Rel-17
· FFS: if the method to be specified in Cov. Enh WI for slot-based PUCCH repetition can be directly applied to sub-slot PUCCH or if changes are needed

Agreements: Support PUCCH repetition for PUCCH formats 0 and 2 at least for sub-slot based PUCCH repetition. 
· FFS: Support for slot-based PUCCH repetition

Conclusion
The dynamic repetition indication solution for slot-based PUCCH repetition from the RAN1#105-e working assumption from Cov. Enh. WI can be directly applied for dynamic repetition indication for sub-slot based PUCCH repetition.

Agreement 
For sub-slot based PUCCH repetition for HARQ-ACK, semi-static configured PUCCH repetition (i.e. using nrofSlots) and dynamic repetition factor based operation is supported. 
· Sub-slot based PUCCH repetition based on semi-static configuration (i.e. using nrofSlots) and based on dynamic indication is subject to separate UE capabilities

Agreement
Support slot-based PUCCH repetition for PUCCH Format 0 and Format 2 also for single TRP operation. 
The support is subject to independent UE capability indication

Agreement
To align with Rel-16 slot-based PUCCH repetition operation, support sub-slot based PUCCH repetition configured with / using nrofSlots (i.e., not using dynamic indication) of all UCI types (incl. HARQ, SR & CSI). 


Agreement
For sub-slot based PUCCH repetition, the following agreement from Cov. Enh. WI for slot-based PUCCH repetition is adopted also for sub-slot based PUCCH repetition: 
	Agreement 
· for a PUCCH resource, if both a new repetition parameter corresponding to Rel-17 dynamic PUCCH repetition factor indication and the Rel-15/16 nrofSlots are configured, the new repetition parameter overrides nrofSlots. 



Agreement
For sub-slot based PUCCH repetition, the following agreement from Cov. Enh. WI for slot-based PUCCH repetition is adopted also for sub-slot based PUCCH repetition: 
	Agreement: Dynamic PUCCH repetition factor indication for SR or P/SP-CSI on PUCCH is not supported in Rel-17.




Agreement
For PUCCH repetition enhancements:
· Support inter-slotFrequencyHopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for slot-based PUCCH configurations. 
· Support inter-subslot Frequency Hopping for PUCCH repetition operation of PUCCH Formats 0, 1, 2, 3 and 4 for 7OS slot-based PUCCH configurations. 
· The UE applies the inter-subslot FH operation from sub-slot to sub-slot, if configured with inter-slotFrequencyHopping in the respective PUCCH_config. 
· (Working Assumption) Support inter-subslot Frequency Hopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for 2OS slot-based PUCCH configurations. 
· The UE applies the inter-subslot FH operation from sub-slot to sub-slot, if configured with inter-slotFrequencyHopping in the respective PUCCH_config. 
· Note: As for Rel-15, the configuration / enabling of inter-slotFrequencyHopping and intraSlotFrequencyHopping is not supported. 

Agreement
For sub-slot based PUCCH repetition, the following agreement from Cov. Enh. WI for slot-based PUCCH repetition is adopted also for sub-slot based PUCCH repetition: 
	Agreement
· In Rel-17, reuse the Rel-16 PUCCH repetition factors 2, 4, 8. 
· Do not support PUCCH repetition factor larger than 8 In Rel-17.



Agreement
i) Confirm the following RAN1 working assumption from RAN1#106bis-e with the additional agreement on UE capability (in RED): 
	· (Working Assumption) Support inter-subslot Frequency Hopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for 2OS slot-based PUCCH configurations. 
· The UE applies the inter-subslot FH operation from sub-slot to sub-slot, if configured with inter-slotFrequencyHopping in the respective PUCCH_config.


· Support single UE capability indication of inter-subslot FH for PUCCH repetition operation.



4.1 Summary of companies input in their contributions 

No input on PUCCH repetition enhancements received. 
Moderator comment: therefore, no discussions planned during RAN1#107bis-e. 


Type 1 HARQ CB based on sub-slot PUCCH config 
In this section, the Type 1 HARQ-ACK codebook support for sub-slot based PUCCH configuration is discussed. The following related agreements from previous meetings are available on this topic: 
	Agreement: Support Type-1 HARQ-ACK codebook for sub-slot based PUCCH configuration in Rel-17.
· The properties of the Type-1 HARQ-ACK codebook for sub-slot PUCCH at least includes that a PDSCH TDRA is associated with a UL /PUCCH sub-slot if the end of the PDSCH overlaps with the associated sub-slot determined by a k1 in the set of sub-slot timing values K1. 
· FFS: whether the PDSCH TDRA grouping is performed per DL slot or sub-slot
· Decide between PDSCH TDRA grouping per DL slot and sub-slot during RAN1#105-e

Agreement
For Type-1 HARQ-ACK codebook for sub-slot based PUCCH configuration in Rel-17, the TDRA pruning/grouping is performed per DL slot after TDRA determination per sub-slot.
· Strive to minimize the impact on relevant pseudo-code




5.1 Summary of companies input in their contributions 

No input on Type 1 HARQ CB based on sub-slot PUCCH config received. 
Moderator comment: therefore, no discussions planned during RAN1#107bis-e. 

PUCCH carrier switching for HARQ feedback 
In this section, PUCCH carrier switching (at least) for HARQ-ACK feedback is discussed. The following related agreements from previous meetings are available on this topic: 
Generic agreements (applicable to both, dynamic & semi-static PUCCH cell switching)
RAN1#103-e (Oct./Nov. 2021)
	Agreements: In the studies on PUCCH carrier switching for HARQ-ACK, PUCCH carrier switching for different cells operated is considered only for cells that are part of the active UL CA configuration.



RAN1#104-e (Jan. 2021)
	Agreements: For further study on whether and how to support PUCCH carrier switching in a PUCCH group, focus on the following three alternatives:
· Alt. 1: PUCCH carrier switching is based dynamic indication in DCI
· Alt. 2B: PUCCH carrier switching is based on certain (semi-static) rules
· Alt. 2C: PUCCH carrier switching is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells
· Note: In above alternatives, it is assumed that HARQ-ACK corresponding to PDSCH received on a Pcell/PScell or an Scell in a PUCCH group, can be sent on a PUCCH on an Scell also instead of only on Pcell/PScell/PUCCH-SCell in the same PUCCH group, as opposed to Rel-16 where HARQ-ACK corresponding to PDSCH received on a Pcell/PScell or an Scell in a PUCCH group can only be sent on Pcell/PScell/PUCCH-SCell in the same PUCCH group.
· Note: Realistic deployment scenarios including TDD configurations should be considered for the study



RAN1#105-e (May 2021)
	Agreement: Support PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH and semi-static configuration 
· Details are FFS (including applicability of dynamic and/or semi-static means)
· Aim for minimum specification impact 
· Dynamic indication and/or semi-static configuration are subject to separate UE capabilities
· The semi-static PUCCH carrier switching configuration operation is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells and supports PUCCH carrier switching across cells with different numerologies.
· FFS whether additional rules are needed to support PUCCH carrier switching across cells with different numerologies
· FFS the maximum number of PUCCH cells
· FFS whether and how to support joint operation of dynamic and semi-static carrier switching for a UE
· FFS whether and how to support joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral

Agreement: For PUCCH carrier switching, the PUCCH resource configuration is per UL BWP (i.e. per candidate cell and UL BWP of that specific candidate cell). 




RAN1#106-e (Aug. 2021)
	Agreement
Update the following RAN1#105-e agreement as (RED):   
· RAN1#105-e Agreement: For PUCCH carrier switching, the PUCCH resource configuration (i.e. pucch-Config / PUCCH-ConfigurationList) is per UL BWP (i.e. per candidate cell and UL BWP of that specific candidate cell).
· FFS: CSI and SR



RAN1#106bis-e (Oct. 2021)
	Agreement
For PUCCH carrier switching, support PUCCH carrier switching only among different TDD cells with PUCCH configured on the NUL carrier in Rel-17

Agreement
For PUCCH cell switching, support independent TPC per PUCCH cell including
· Separate P0 / TPC configuration per PUCCH cell
· Note: This flexibility is already provided as PUCCH-config is per UL BWP of a PUCCH cell
· Accumulating closed loop power control commands only within the same PUCCH target cell by reusing Rel-15 procedure, i.e.
· For dynamic PUCCH cell indication, the TPC command in the DCI scheduling the PUCCH only applies for the dynamically indicated PUCCH target cell
· For semi-static / time-domain pattern, the TPC command in the DCI scheduling the PUCCH only applies for the determined PUCCH target (using the time-domain pattern)
· Separate TPC command indication using DCI format 2_2 for the individual PUCCH cells
· Note: this requires configuration of individual TPC command starting points for each PUCCH cell within DCI format 2_2

Agreement
For semi-static and dynamic indication of PUCCH cell switching, the PUCCH repetition factor is determined based on the PUCCH format or PUCCH resource on the target PUCCH cell for the first repetition. 

Agreement
PUCCH cell switching between 2 cells is supported in Rel-17. 




RAN1#107-e (Nov. 2021)
	Conclusion
For PUCCH cell switching DCI field size alignment is done by:
· For dynamic PUCCH cell switching, the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 and 1_2 is determined by the largest K1 set among the K1 sets of all candidate PUCCH cells for PUCCH cell switching based on dynamic indication
· i.e., a number of most significant bits with value set to '0' are inserted to smaller field until the bit width of the field for all the PUCCH cells are the same
· Note: for semi-static PUCCH cell switching only the K1 set of PCell is needed
· For semi-static and dynamic PUCCH cell switching, the bit width of the PRI field in DCI format 1_2 is determined by the largest value of numberOfBitsForPUCCH-ResourceIndicatorDCI-1-2 of all PUCCH cells 
· i.e., a number of most significant bits with value set to '0' are inserted to smaller field until the bit width of the field for all the PUCCH cells are the same
· FFS: If similar handling is applied for ChannelAccess-CPext DCI field (0 or 2 bit)

Agreement
For PUCCH cell switching and a PUCCH transmission on the alternative PUCCH cell, the alternative PUCCH cell is used to derive the downlink pathloss estimate PLb,f,c(qd), i.e., replace in the main bullet of the PLb,f,c(qd) determination in Sec. 7.2.1 of 38.213 the ‘primary cell’ with ‘cell for PUCCH transmission’ 

Conclusion
There is no consensus to support simultaneous configuration of semi-static PUCCH cell switching and dynamic PUCCH cell switching in Rel-17.





Semi-static PUCCH cell switching 
RAN1#106-e (Aug. 2021)
	Agreement
Semi-static PUCCH carrier switching is applicable to all UCI types incl. HARQ-ACK, SR and CSI. 




RAN1#106bis-e (Oct. 2021)
	Agreement
For semi-static PUCCH cell switching, PCell / PSCell / PUCCH-SCell is reference cell:
· The time domain pattern configurations are based on the numerology of the reference cell. 
· The PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology and PUCCH configuration of a reference cell to be able to apply the time-domain PUCCH cell switching pattern. 
· Note: There may not be a need to define a ‘reference cell’ in the specification. This terminology is used for further clarifications of the procedure. 

Agreement
For semi-static PUCCH cell switching, the time-domain pattern configuration is based on the following properties:
· A single time-domain pattern is configured per PUCCH cell group
· The granularity of the time-domain pattern is one slot of the PCell / PSCell / PUCCH-SCell reference cell 
· The time-domain pattern is applied periodically 
· FFS on period / pattern length (e.g., 10ms, RRC configured, …).
· The pattern defines for each slot of the PCell / PSCell / PUCCH-SCell reference cell at least the applicable target PUCCH cell

Agreement
For semi-static PUCCH cell switching, the PUCCH resource indicator (PRI) is interpreted based on the PUCCH configuration of determined target PUCCH cell. 

Agreement
The periodicity / length of the time-domain pattern for semi-static PUCCH cell switching is directly determined by the RRC configuraton of the time domain pattern pucchCellPattern 
· Note: pucchCellPattern has a variable length of (1… maxNrofSlots) 


Agreement
Down-select in RAN1#107-e from Alt. 1 & Alt. 3 below:
For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e. multiple target PUCCH cell slots overlapping with a single PCell slot),  the following PUCCH cell slot is used for UCI transmission:
· Alt. 1: the first target PUCCH slot overlapping with the PCell slot
· Alt. 3: using a relative slot-offset within the reference cell slot, the relative slot offset is configured in the time domain pattern (i.e. time domain pattern contains ‘cell index’ & ‘slot_offset’ for each reference cell slot)
· Note: different relative slot offset can be configured for each reference cell slot in the time domain pattern, details see R1-2108829

Agreement
Down-select in RAN1#107-e from Alt. 2 & Alt. 4 below:
For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be shorter than the target PUCCH cell slot,  
· Alt. 2: the UE does not expect the same UCI type (i.e. HARQ-ACK, SR or CSI) from more than one PCell PUCCH slot to be overlapping with a single dynamically indicated PUCCH cell slot
· Note: there can be e.g. HARQ-ACK only be present in either of the overlapping slots, but not in more than one overlapping slot. 
· Alt. 4: the UE does not expect a semi-static PUCC cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot. 




RAN1#107-e (Nov. 2021)
	Agreement
For PUCCH cell switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e., multiple target PUCCH cell slots overlapping with a single PCell slot), adopt Alt 1, i.e., the first target PUCCH slot overlapping with the PCell slot is used for UCI transmission.

Agreement
The time-domain pattern for semi-static PUCCH cell switching is separately configurable for the primary and secondary PUCCH cell group.

Agreement
The time-domain pattern for semi-static PUCCH cell switching is based on the reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon and is common to every configured UL BWP (of PCell / SPCell / PUCCH SCell).

Agreement
For PUCCH cell switching based on semi-static operation, adopt Alt. 4, i.e., the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot.
 
Agreement
For semi-static PUCCH cell switching, if the alternative PUCCH cell (i.e. PUCCH sCell) is deactivated or the alternative PUCCH Cell is dormant, the UE does not apply time-domain pattern and the UCI is to be transmitted on PCell / SPCell / PUCCH SCell.




PUCCH cell switching based on dynamic indication
RAN1#105-e (May 2021)
	Agreement: For PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH (i.e. Alt. 1), the PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology of the dynamically indicated target PUCCH cell.



RAN1#106-e (Aug. 2021)
	Agreement
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases



RAN1#106bis-e (Oct. 2021)
	Agreement
UE does not expect overlapping PUCCH slots with dynamic PUCCH cell indication on more than one cell, i.e., gNB should only dynamically indicate a single PUCCH cell for a final PUCCH slot. 


Agreement
For PUCCH cell switching based on dynamic indication in the DCI,  introduce a new, dedicated DCI field for the DCI scheduling PDSCH to indicate the target PUCCH cell. 

Agreement
In addition, the dynamic target PUCCH cell indication also applies to HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH.

Agreement
Support PUCCH cell switching based on dynamic indication in the DCI using DCI format 1_2 for a UE supporting DCI format 1_2. 
· The presence of the ‘PUCCH carrier switching’ bitfield in DCI format 1_2 is RRC configured. 

Conclusion
There is no consensus to support multiplexing of HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI on the dynamically indicated PUCCH cell (other than PCell / PSCell / PUCCH-SCell) in Rel-17.
· FFS: further handling, incl. e.g., UE does not expect overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI or overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI is to be dropped
· FFS: overlapping definition for SR and P/SP-CSI in terms of PUCCH slot or PUCCH resource





RAN1#107-e (Nov. 2021)
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.




6.1 Summary of companies input in their contributions 

Generic for PUCCH carrier switching: 

FR2 support and related PUCCH spatial relation update: 
· Support PUCCH cell switching also for FR2: Qualcomm [11]
· Support to use MAC-CE to signal PUCCH spatial relation on Scell(s) with PUCCH cell switching: Qualcomm [11] (reuse existing mechanism, MAC CE per PUCCH cell)
· Qualcomm [11]: If a PUCCH cell switching in a same slot resulting different PUCCH-spatialRelationInfo before and after the switching, the PUCCH cell switching is counted a “Tx beam change” event twice, where once with the original PUCCH cell and once with the target PUCCH cell.

Licensed and unlicensed band PUCCH cell switching support: 
· Ericsson [18]:  PUCCH cell switching between cell with licensed spectrum and cell with shared spectrum channel access (in any mode) is supported.

DCI size alignment (continued discussion from RAN1#107)
· The DCI size alignment handling for ‘ChannelAccess-CPext’ field is based on padding ‘0’ bits to smaller field until the bit width of the field for all the PUCCH cells are the same: Intel [15], Ericsson [18]
· The DCI size alignment handling for ‘Second TPC command for scheduled PUCCH’ is based on padding ‘0’ bits to smaller field until the bit width of the field for all the PUCCH cells are the same: Intel [15]

Support joint operation of PUCCH cell switching and parallel PUCCH / PUSCH transmissions
· Yes: Qualcomm [11]
· No: - 

Other: 
· Mediatek [22]: PUCCH carriers in a PUCCH group should have the same slot/sub-slot configurations
· Moderator comment: we decided already which different PUCCH slot /sub-slot lengths are supported for dynamic and semi-static PUCCH cell switching, and there for some cases different configurations are supported. 
· [bookmark: _Hlk92800613]Mediatek [22]: In the largest Tproc,1 calculation, µUL could be defined as the smallest numerology across all PUCCH cells in the PUCCH group. 
· Moderator comment: Please note that a different dynamic PUCCH cell indication is not supported as shown in the figure - based on the agreement below. Moreover, the current specs already says it is the UL SCS where the HARQ is to be transmitted (so no uncertainty there). 
Agreement
UE does not expect overlapping PUCCH slots with dynamic PUCCH cell indication on more than one cell, i.e., gNB should only dynamically indicate a single PUCCH cell for a final PUCCH slot. 
· Mediatek [22]: PUCCH carrier switching between carriers of different numerologies to be supported as a UE capability
· Moderator comment: please bring this up in the UE capability discussions (separate AI). 
· Mediatek [22]: HARQ-ACK codebook per PUCCH carrier to be supported
· Mediatek [22]: If LP-PUCCH transmission is overlapping with HP-CG-PUSCH, the UE prioritizes the transmission of PUSCH and the gNB needs to re-schedule the PUCCH transmission on different or same carrier. For HP-PUCCH re-use Rel-16 prioritization rules

PUCCH carrier switching based on dynamic indication: 

Type 1 CB construction: 
· Type 1 HARQ-ACK codebook construction is based 
· Alt. 1 (9) : on the k1 set(s) of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching: Nokia/NSB [1], ZTE [4], CATT [5], DOCOMO [8], Spreadtrum [10], Ericsson [18], China Telecom [19], NEC [20], Mediatek [22]
· Alt. 2 (1): on the k1 set(s) of PCell / PSCell independently of the indicated PUCCH cell: Samsung [7]
· Details: 
· ZTE [4]: If the indicated PUCCH cell for transmitting type 1 codebook is Pcell, then UE completes the type 1 codebook construction based on indicated PUCCH slot by reusing the current type 1 codebook construction mechanism. Otherwise, the indicated PUCCH cell is regarded as "Nominal Pcell", the Pcell is regarded as "Nominal Scell", and the indicated PUCCH slot is regarded as "Nominal slot n", then UE completes the type 1 codebook construction based on "Nominal slot n" by reusing the current type 1 codebook construction mechanism between the "Nominal Pcell" and the "Nominal Scell".
· Samsung [7]: Unified Type 1 CB construction for all the cases (with and without PUCCH cell switching)
SPS operation: 
· If the HARQ-ACK for the first activated SPS PDSCH is indicated on the SCell, the later SPS HARQ-ACKs should fall back to PCell: Huawei/HiSi [2], CAICT [9] – No: the dynamically indicated PUCCH cell applies to the HARQ-ACK for all the SPS PDSCHs: Ericsson [18] 
· Huawei/HiSi [2]: If the HARQ-ACK for the first activated SPS PDSCH is indicated on the SCell, adopt one of the following options to determine the k1 value for the later SPS HARQ-ACKs on PCell:
· Option 1: UE determines a k1 value from PCell’s K1 set according to the K1 indicator field in the activation DCI
· Option 2: UE applies the same k1 value for the first activated SPS PDSCH to the later SPS HARQ-ACKs on PCell, and the k1 value should be also included in the configured K1 set for PCell
· CAICT [9]: For Type 1 HARQ-ACK codebook construction on SCell with semi-static PUCCH carrier switching, the candidate PDSCH receptions or SPS PDSCH releases occasions on SCell is based on the TDRA table, configuration of tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated for the SCell.
· Qualcomm [11]: Support semi-static PUCCH carrier switching for SPS HARQ corresponding to SPS occasion about to expire, i.e. N slots prior to the arrival of the new SPS occurrence.


Other: 
· Qualcomm [11]: A PUCCH scheduled by legacy DCI without the dedicated PUCCH target cell indication field is transmitted on a target PUCCH cell following the time pattern for semi-static cell switch, if it is configured by RRC; otherwise, the PUCCH is transmitted on Pcell/PScell/PUCCH-Scell.
· Moderator comment: We have a RAN1#107-e conclusion to not support joint configuration of semi-static & dynamic PUCCH cell switching  no clarification needed
· Qualcomm [11]: Support semi-static PUCCH carrier switching per PHY priority
· e.g. in case of heavily loaded PUCCH carriers, only the HP PUCCH can be switched to a new PUCCH carrier
· UE doesn’t expect receive a DCI indicating PUCCH cell switching during a PUCCH repetition bundle: OPPO [13]
· Intel [15] suggesting further clarification on the PCell / sSPCell overlapping as:
· Clarify that the valid PUCCH resource on Pcell means PUCCH resources before multiplexing on Pcell
· Clarify that for different priority UCI, any PUCCH resource before multiplexing/prioritization is considered


PUCCH carrier switching based on semi-static configuration / time-domain pattern: 

Type 1 CB construction: 
· Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the PCell / SPCell / PUCCH SCell for semi-static PUCCH cell switching: Nokia/NSB [1], vivo [3], ZTE [4], CATT [5], Samsung [7], DOCOMO [8], CAICT [9] (.. and numerology), Spreadtrum [10], Ericsson [18], China Telecom [19], NEC [20], Mediatek [22]
· Details: 
· ZTE [4]: If the determined PUCCH cell for transmitting the type1 codebook is Pcell, the determined PUCCH slot is regarded as "slot n", and then UE completes the type 1 codebook construction based on "slot n" by reusing the current type 1 codebook construction mechanism. Otherwise, the slot of the Pcell that overlaps the determined PUCCH slot is regarded as "slot n", then UE completes the type1 codebook construction based on "slot n" by reusing the current type 1 codebook construction mechanism.
· CAICT [9]: For Type 1 HARQ-ACK codebook construction on SCell with semi-static PUCCH carrier switching, the candidate PDSCH receptions or SPS PDSCH releases occasions on SCell is based on the TDRA table, configuration of tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated for the SCell.

PUCCH repetition operation: 
· Alt. 1 (2): The target cell is determined for each PUCCH repetition individually (i.e., switching within the repetition bundle supported): ZTE [4] (using PRI in the activation DCI), Samsung [7]
· Alt. 2 (10): A PUCCH repetition mapping to a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported: Nokia/NSB [1], Huawei/HiSi [2], vivo [3], CATT [5], DOCOMO [8], OPPO [13], Intel [15], Ericsson [18], NEC [20], LGE [23] 
· Further details: 
· Alt. 2A: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / is post-poned as in Rel-16: Nokia/NSB [1] (‘not counted’), Huawei / HiSi [2] (‘post-poned’), CATT [5] (‘dropped or deferred’),  NEC [20] (‘…based on the Rel-16 PUCCH repetition procedure’), LGE [23] (‘dropped or post-poned’) 
· [bookmark: _Hlk92975885]Alt. 2B: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped (i.e. total number of repetitions not guaranteed): CATT [5] (‘dropped or deferred’), DOCOMO [8], OPPO [13], Intel [15], LGE [23] (‘dropped or post-poned’) 

Operation for SR & CSI
· When CSI reporting on PUCCH is configured on both PCell/PScell/PUCCH-Scell and alternate Scell, PUCCH cell pattern is applied to determine whether CSI PUCCH will be transmitted or not: DOCOMO [8]
· Check discussion in Sec. 2.3.1 of [8] describing the problem / issue
· discuss how UE determines PUCCH resource for SR/CSI transmission on the target (switched) cell: LGE [23]

‘Reference SCS’ is not configured with tdd-UL-DL-ConfigurationCommon
· LG [23] points out, that UE may not be configured with tdd-UL-DL-ConfigurationCommon for PCell / PSCell / PUCCH SCell and therefore there may not be the reference SCS configured. 
· LG [23] proposes: 
· If UE is not configured with tdd-UL-DL-ConfigurationCommon but configured with semi-static cell switching operation, the time-domain pattern for semi-static PUCCH cell switching is based on lowest SCS of configured BWPs in PCell.

Other: 
· Huawei/HiSi [2]: For PUCCH cell switching based on semi-static operation, for the case the PCell slot/sub-slot to be longer than the target PUCCH cell sub-slot and the earliest target PUCCH cell sub-slot is partially overlapping with the PCell slot/sub-slot, the first target PUCCH slot fully overlapping with the PCell slot is used for UCI transmission
· Moderator comment: based on the latest decisions, it seems that such scenario is not supported. The following agreement here is in place that basically removes such cases: 
Agreement
For PUCCH cell switching based on semi-static operation, adopt Alt. 4, i.e., the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot.
· Time point clarification needed on the activation / deactivation of Scell: CATT [5]
· Moderator comment: Aren’t the timepoints defined already in R16, i.e. is there a need to specifically re-agree the same time points would apply here!? 
· Semi-static PUCCH cell switching should be performed before UCI multiplexing/prioritization: CATT [5]
· Moderator comment: Do agree, but isn’t this already defined based on the PRI interpretation. But maybe good to clarify this (at least having such agreement should not hurt).
· Keep the same sub-slot/slot configuration for corresponding priority on the multiple PUCCH cells: DOCOMO [8]
· Moderator comment: similar comment as to HW above - based on the latest decisions, it seems that certain overlap is already prevented (see below). Do we need further any restrictions /decisions?
Agreement
For PUCCH cell switching based on semi-static operation, adopt Alt. 4, i.e., the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot.


Identified needed specs changes based on available decisions: 

Moderator does not intend to discuss TPs / specs changes based on available agreements. The related changes are combined in a parallel summary document provided to the relevant spec editors for their consideration for further specs updates after RAN1#107bis-e. 

· Huawei/HiSi [2] point out some missing restrictions non-overlapping for dynamic PUCCH cell switching (TS 38.213) 
· TP provided in Sec. 2.2.1 in [1]
· Problem description and TP included in parallel TDoc for editors’ consideration
· Samsung [7] suggesting removing some rows from the Type 1 CB pseudocode
· See Sec. 2.2. of [7]
· “if HARQ-ACK information for PDSCH time resource derived by row  in slot  cannot be provided in slot , including when the PUCCH transmission in slot  is on a PUCCH-sSCell as described in clause 9.A, ”. 
· Problem description and TP included in parallel TDoc for editors’ consideration
· [bookmark: _Hlk92891732]ETRI [14] suggests further clarifications on the dormant UL/DL active BWP handling
· See Sec. 2.3 of [14]
· Problem description and TP included in parallel TDoc for editors’ consideration
· [bookmark: _Hlk92897357]NEC [20] identified the need to capture the PUCCH cell for the fallback DCI and the similar restrictions on the overlapping as pointed out by HW / HiSi above
· TP provided in Sec. 2 of [20]
· Problem description and TP included in parallel TDoc for editors’ consideration




6.2 1st Round of email approvals

[bookmark: _Hlk87017184]Generic (applicable to both modes)

Proposal 6.2.1: The DCI size alignment handling for ‘Second TPC command for scheduled PUCCH’ is based on padding ‘0’ bits to smaller field until the bit width of the field for all the PUCCH cells are the same. 
	Supporting companies 
	Intel

	Objecting companies
	



	Company
	Comments 

	Nokia/NSB
	Motivation to clarified. Please also note, that the MAC CE change for FR2 is still unclear. So maybe no need for this here either?

	Huawei/Hisi
	Looks fine to us. But the prerequisite is that the joint operation between mTRP and PUCCH carrier switching is supported; after agreeing that, the proposal can be discussed.

	vivo
	We would like to clarify TPC command is always 2 bits, not configurable right?

	Intel
	We are supportive. This field can be 0 or 2 bits in Release 17. We also don’t see the issues with enabling PUCCH carrier switching in mTRP scenarios.

	QC
	Similar view as HW. Maybe we need to clarify PUCCH cell switch for mTRP first.

	Moderator
	Looking at the input received, it seems to be not possible to agree this in this meeting (and maybe better to be even considered in the MIMO context there directly)
Moderator does not plan to continue discussions on this issue in this meeting




Proposal 6.2.2: Support joint operation of PUCCH cell switching and simultaneous PUCCH / PUSCH transmissions. 
	Supporting companies 
	Nokia/NSB (in principle) Huawei/Hisi, MediaTek, Panasonic, Samsung, Ericsson, QC

	Objecting companies
	



	Company
	Comments 

	Nokia/NSB
	We prefer to have the decision when having more clarity on the PUCCH cell switching (see discussions above) as well as AI 8.3.3 progress. 

	DOCOMO
	We think the issue can be discussed after more more clarifications on PUCCH/PUSCH simultaneous Tx in AI 8.3.3 and PUCCH cell switching. We can priorize more essential issues at this stage.

	vivo
	We prefer to understand how each feature can work standalone first.

	Samsung
	We view the two operations as orthogonal – the general condition is whether or not a UE can support simultaneous PUSCH/PUCCH transmissions which is independent of cell switching at least from a RAN1 perspective (for PUSCH + PUCCH only for inter-band CA and PUCCH cell switching only for inter-band CA there will be a link in practice).

	Intel
	We would like to see more progress in AI 8.3.3 first

	ZTE
	The intention and benefit of the joint operation should be clarified. 

	QC
	We support this proposal. But for the follow-up discussion on the procedure of joint operation, we think it should be discussed under AI 8.3.3 under intra-UE mux framework

	LG
	We would like to wait outcome in AI 8.3.3 further. 

	Moderator
	Looking at the input received, there seems to number of companies still wanting to see more progress on 8.3.3. First, therefore not considered (at least in the 2nd round) 






[bookmark: _Hlk87017259]PUCCH carrier switching based on semi-static configuration / time-domain pattern: 

LG pointing out, that the configuration of the reference SCS using tdd-UL-DL-ConfigurationCommon is an optional parameter. But it is not fully clear for the moderator, if having TDD operation without this configuration (i.e. no TDD pattern configured) is actually working. 
Therefore, let’s check if the following is agreeable: 
Proposal 6.2.3: For semi-static cell switching operation, if the UE is not configured with tdd-UL-DL-ConfigurationCommon, the time-domain pattern for semi-static PUCCH cell switching is based on lowest SCS of all configured BWPs in PCell / SPCell / PUCCH SCell.
	Supporting companies 
	Nokia/NSB, Panasonic, Samsung,OPPO, Ericsson, LG

	Objecting companies
	Huawei/Hisi



	Company
	Comments 

	Lenovo
	Does the proposal intend to support semi-static PUCCH cell switching operation for FDD PCell? We don’t think PUCCH cell switching is necessary for FDD PCell.

	DOCOMO
	The motivation is not clear to us. Is it realistic that TDD pattern is not configured (i.e. to provide more dynamic direction flexibility), but semi-static cell pattern is used?

	Huawei/Hisi
	If the tdd-UL-DL-ConfigurationCommon is not configured, then the semi-static PUCCH switching should not be configured.

	vivo
	We share similar view with moedeator that for TDD operation, tdd-UL-DL-ConfigurationCommon should be configured. 

	[bookmark: _Hlk93393378]MediaTek
	Having a default pattern is a reasonable approach, however, as mentioned by others, it is not clear if it is practical to operate without tdd-UL-DL-ConfigurationCommon.

	Samsung
	OK to support FDD although the motivation has been latency reduction/TDD.

	Intel
	Agree with comments that semi-static pattern based switching should not be configured if no TDD configuration is provided.

	CATT
	We expected tdd-UL-DL-ConfigurationCommon is configured in case semi-static PUCCH cell switching is configured.

	NEC
	We share same view with the companies that semi-static pattern based switching should not be configured if TDD configuration is not provided.

	Ericsson
	We don’t think configuration of tdd-UL-DL-ConfigurationCommon is mandatory for TDD. Needs further chckig though.

	ZTE
	Not quite understand why the tdd-UL-DL-ConfigurationCommon is not configured in the real scenario? 

	QC
	The use case for this proposal needs to be justified before agreeing on this proposal. 

	LG
	Considering one purpose of PUCCH cell switching is PUCCH load balancing between cells, FDD is clearly in the scope of PUCCH cell switching. At least in this case, tdd-UL-DL-ConfigurationCommon may not be configured.

	Moderator
	First of all, we agreed to only support PUCCH cell switching for TDD cells (you may remember the compromise there, so FDD is out of scope). 
Based on the feeback, the real need seems to be slightly unclear for some companies. As the gNB could always configured tdd-UL-DL-ConfigurationCommon for the TDD cell PCEll to enable the operation. 
@LG: clearly this RRC parameter is optional, as is the PUCCH cell switching. So could we just leave this as it is now (without further agreement), with the understanding if the gNB wants to operate semi-static PUCCH cell switching, it just needs to also configure the respective tdd-UL-DL-ConfigurationCommon for the TDD PCell (and FDD not supported)




DoCoMo discussed in Sec. 2.3.1 of [8] the issue, that due to the different configuration of CSI on PCell and PUCCH sSCell, there may be cases that there is no valid CSI PUCCH resource on the PUCCH sSCell. Therefore, some related handling would be needed here. 
Proposal 6.2.4: When CSI reporting on PUCCH is configured on both PCell/PScell/PUCCH-Scell and alternative PUCCH sScell, the PUCCH cell pattern is applied to determine whether CSI PUCCH will be transmitted or not.
	Supporting companies 
	DOCOMO, vivo, Samsung, Ericsson, QC

	Objecting companies
	Huawei/Hisi



	Company
	Comments 

	Lenovo
	We prefer to limit PUCCH based CSI reporting to PCell. gNB can configure a semi-static PUCCH cell pattern, taking into account CSI reporting configuration.

	DOCOMO
	In our understanding, this is the simplest way to support semi-static PUCCH cell switching for CSI.
To Lenovo: Could you clarify how does the PUCCH cell pattern can be applied to CSI reporting, if PUCCH CSI reporting is only limited to PCell? Considering we have agreed that semi-static PUCCH cell switching can also be applied to CSI, but there is no HARQ-ACK PUCCH resource selection rule for CSI (except the case of multiplexing multiple CSIs or multiplexing CSI and other UCIs in resource configured by multi-CSI-PUCCH-ResourceList). 

	Huawei/Hisi
	Not clear the motivation. The CSI resources are separately configured for PCell and sSCell, so they are naturally transmitted on the target carrier indicated by the pattern. It seems no additional agreement is needed.

	vivo
	We support the proposal to make full use of semi-static PUCCH carrie switching. 

	Samsung
	No reason why CSI should be excluded – it does not seem to have any additional specification/implementation impact and should be allowed.

	ZTE
	Same view with Huawei, that proposal has been supported before. The specification may need some minor revision.

	LG
	Same view with Huawei also. We think the proposal has been supported as a baseline when we made a conclusion that each PUCCH-config are used to determine PUCCH resource. 


	Moderator
	There seems to be several companies thinking, this would not be needed. So maybe to think about it till the next meeting if the comments by HW, ZTE & LG that such handling would not be needed is true or not. 




PUCCH repetition and semi-static PUCCH cell switching
On the PUCCH repetition operation, there are 10 companies suggesting to keep the PUCCH repetition on the cell of the first PUCCH repetition whereas 2 companies think there should be PUCCH carrier switching within a PUCCH repetition bundle to be supported.
On the details of supporting PUCCH cell switching within a PUCCH repetition bundle, two different flavours are discussed (with each about same number of supporting companies): 
· Alt. 2A: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]
· Alt. 2B: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped (i.e. total number of repetitions not guaranteed). Example figure for 4 repetitions where in total only 3 repetitions are transmitted:
[image: ]

Therefore, the following is suggested: 
Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the related PUCCH repetition handling is FFS (e.g. Option Alt 2A or Alt. 2B). 

	Supporting companies 
	Nokia/NSB, Apple, DOCOMO Huawei/Hisi, vivo, Panasonic, Intel, CATT, Sharp, NEC,OPPO, ZTE(can accept), QC, LG

	Objecting companies
	Samsung



	Company
	Comments 

	Samsung
	Already discussed in RAN1#107-e, same comments apply. Not only there is no reason to preclude cell switching for repetitions (the agreement for PUCCH cell switching does not), but facilitating faster repetitions is actually a main use case for having PUCCH cell switching both for latency and HARQ process management/scheduling pursposes. The proposal is also detrimental for coverage as cell switching is for inter-band CA and for any realistic scenario (as agreed to focus on), the PUCCH sSCell will be on a higher frequency band than the PCell. No further agreements are needed on this topic.

	Ericsson
	Samsung’s comment make sense. However, we noticed there would be complications with respect to repetition. That’s why we leaned towards P11.

	LG
	For our understanding, this proposal is to clarify UE behavior. PUCCH resource are determined by cell indication and the value of repetition factor is given by PUCCH resource configuration. If PUCCH resource are changing in slot by slot based on cell indication, how UE determine the repetition factor?

	
	




PUCCH cell switching – Type 1 CB construction
The Type 1 CB construction had been discussed for several meetings, and would need to be agreed now after having the first version of the R17 specs available. 
Based on the input received, all companies think for semi-static PUCCH cell switching the k1 set(s) of PCell / SPCell / PUCCH SCell should be used, for dynamic PUCCH cell switching 9 companies think the configured sets of the indicated PUCCH cell should be used but one company thinks it should be aligned with the semi-static operation (i.e. using PCell). 
Proposal 12: For PUCCH cell switching based on semi-static time domain pattern, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the PCell / SPCell / PUCCH SCell. 
	Supporting companies 
	Nokia/NSB, DOCOMO Huawei/Hisi, vivo, MediaTek, Panasonic, Samsung, Intel, CATT, NEC,OPPO, ZTE, LG

	Objecting companies
	



	Company
	Comments 

	QC
	We are OK with this proposal, with the assumption that it is RAN1 common understanding that the Type 1 HARQ-ACK codebook is for dynamic HARQ-ACKs scheduled by DCIs without dynamic cell switch field.  

	
	

	
	

	
	



Proposal 13: For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell. 
	Supporting companies 
	Nokia/NSB, DOCOMO Huawei/Hisi, vivo, MediaTek, Panasonic, Intel, CATT, NEC,OPPO, ZTE, QC

	Objecting companies
	Samsung, LG



	Company
	Comments 

	Samsung
	PUCCH cell switching is not intended for a UE and the gNB to have to process/construct an additional Type-1 codebook – it only intends to move PUCCH from the PCell to a PUCCH-sSCell. There is no reason to increase UE complexity by doubling the Type-1 codebook generation requirements to support DCI-based PUCCH cell switching.

	LG
	This proposal would make codebook size ambiguity depending on cell indication in received DCI, which is highly not desirable.
Based on the proposal, if HARQ-ACKs of all PDSCH are indicated in PUCCH sScell, UE constructs HARQ-ACK based on k1 sets of PUCCH sScell. If at least one HARQ-ACK is indicated PCell, UE would consider k1 sets of both PCell and PUCCH sScell. 
We think the size of type-1 HARQ-ACK codebook should be semi-static.

	
	

	
	




6.3 1st Round of email discussions

PUCCH carrier switching / MAC CE & FR2
There had been discussions during RAN1#107-e already on the FR2 support and the related MAC-CE updates to enable PUCCH spatial relations on SCells(s) with PUCCH carrier switching, brought up again by QC. 
To get more clarity (if further discussions are needed), the moderator suggests to take a decision on the support for this MAC CE change in GTW session, as we already discussed this extensively and would just need clarify (as RAN2 impact). 
Proposal 9: Conclude the earlier discussions on MAC-CE for spatial relations updates by adopting either: 
· Alt. 1: Proposed Agreement: For PUCCH cell switching, support MAC CE activation indicating a set of values of pucch-SpatialRelationInfoId applicable to the alternative PUCCH sSCell. 
· Inform RAN2 about this decision
· Alt. 2: Proposed Conclusion: There is no consensus to support MAC CE activation indicating a set of values of pucch-SpatialRelationInfoId applicable to the alternative PUCCH sSCell for PUCCH cell switching in Rel-17 .

	Alt. 1 – supporting companies
	QC

	Alt. 2 – supporting companies
	Nokia/NSB (to respect the RAN1#107-e discussions, but would be fine to support Alt. 1 in principle), Samsung, DOCOMO,OPPO

	Other
	



	Company
	Comments 

	Samsung
	Already concluded in RAN1#107-e. PUCCH cell switching has been introduced under the agreement to consider realistic scenarios. The scenario for moving PUCCH from FR1 to FR2 is not realistic or something worth designing for at this stage (or in RAN1#107-e). 

	QC
	The spec impact of Alt 1 is very small. MAC-CE already support pucch-SpatialRelationInfoId for PUCCH Scell in DC scenario. The same procedure/signal can be just reused for PUCCH Scell for cell switch. 
On the other hand, if not supporting this, the use case of PUCCH cell switch will be unnecessarily limited to FR1+FR1 CA only, without supporting FR1+FR2 CA or FR2 + FR2 CA. 

	
	

	
	

	
	




PUCCH carrier switching based on dynamic indication: 

There had been discussions in the GTW session, Samsung raised the issue of complexity when having different handling for the first SPS PDSCH, and the remaining SPS PDSCHs without associated DCI. Therefore 3 options are suggested here, let’s see where companies stand: 
Proposal 5: For dynamic PUCCH cell switching, 
· [bookmark: _Hlk93395979]Alt. 1: the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· Alt. 2: the HARQ-ACK of SPS PDSCH without associated DCI (including the first SPS PDSCH activated by Activation DCI) is to be transmitted on the dynamically indicated PUCCH cell in the SPS activation DCI . 
· Alt. 3: the HARQ-ACK of SPS PDSCH without associated DCI (including the first SPS PDSCH activated by Activation DCI) is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI 
· Note: This changes an earlier agreement in terms of handling for the the first SPS PDSCH activated by Activation DCI
	Alt. 1 – supporting companies
	Huawei/Hisi, vivo (1st preference), CATT (1st preference), NEC(1st preference),OPPO, ZTE(2nd), QC,

	Alt. 2 – supporting companies
	vivo (acceptable), MediaTek, Panasonic(1st preference), Samsung (2nd), Intel, Ericsson, ZTE(1st preference)

	Alt. 3 – supporting companies
	Nokia/NSB, Lenovo, Panasonic(2nd preference), Samsung (1st), Intel, CATT (2nd preference), NEC(2nd preference), DOCOMO, LG (2nd)

	Other
	



	Company
	Comments 

	Nokia/NSB
	We see issue brought up by Samsung / Aris here, that a mix of SPS HARQ on PCell and the dynamically indicated cell will create unnecessary issues. 
Therefore, we prefer to keep all the SPS HARQ-ACK without associated DCI on PCell (i.e. Alt. 3) 

	Lenovo
	We think the simplest way is not to apply dynamic PUCCH cell switching to SPS HARQ-ACK transmission. 

	Huawei/Hisi
	It is not good to revert the agreement which has been quite stable for time.
In addition, the benefit of flexibly choosing carrier for the first activated SPS HARQ-ACK disappears if always forcing it on the PCell.

	MediaTek
	We see Alt-2 as the most flexible option for the network. It will allow the gNB to select the carrier for the HARQ-ACK of SPS-PDSCH without associated DCI.

	Panasonic
	We are fine with both Alt. 2 and Alt. 3. We slightly prefere Alt. 2 as it provides more flexibility for PUCCH transmissions for the SPS.

	Samsung
	Alt. 3 is simplest and preferred. Alt. 2 can be acceptable. Alt. 1 is not agreeable as it will complicate the specifications for no reason – (and may not even be correct if the UE needs to ACK multiple SPS PDSCHs in a same PUCCH after activation).

	Intel
	Alt.2 or 3 is acceptable. Alt.1 looks like a tiny optimization only for the first SPS HARQ-ACK.

	NEC
	We are fine with both Alt.1 and Alt.3.

	DOCOMO
	In our understanding, it seems not reasonable to transmit HARQ-ACK of later SPS PDSCHs and HARQ-ACK of the first PDSCH on different cells, but the same K1 value is indicated. Therefore, we prefer a solution to transmit HARQ-ACK for all SPS PDSCHs on the same cell. Considering HARQ-ACK overlapping on different cells is not allowed, Alt 2 may cause problems for gNB implementation. Therefore, we prefer Alt 3.

	QC
	Alt 1 is aligned with principle of HARQ-ACK feedback in Rel 15/16: HARQ-ACK for SPS PDSCH with activation DCI follow the DCI indication, the rest follow RRC configured HARQ-ACK resource. 

	LG
	Alt. 1 would be common understanding between PDSCH with activation DCI and SPS PDSCH without associated DCI. K1 value between PCell and Scell could be chosen properly by gNB. 
Otherwise, gNB can guarantee to indicate PCell always for the acitviation.





In case the SPS HARQ is to stay on the PCell, the question is how the k1 value is to be used (as in the activation DCI also the alternative PUCCH sSCell can be indicated. The following two options are proposed to be considered: 
Proposal 6.3.1: For dynamic PUCCH cell switching, if the HARQ-ACK for a SPS PDSCH is indicated on the PUCCH sSCell and other SPS HARQ without associated DCI is to be transmitted on PCell /PSCell / PUCCH-SCell (i.e. Alt. 1 above), adopt one of the following options to determine the k1 value for the later SPS HARQ-ACKs on PCell:
· Alt.  1: UE determines a k1 value from PCell’s K1 set according to the K1 indicator field in the activation DCI
· Alt.  2: UE applies the same k1 value for the first activated SPS PDSCH to the later SPS HARQ-ACKs on PCell, and the k1 value should be also included in the configured K1 set for PCell

	Alt. 1 – supporting companies
	Nokia/NSB, Huawei/Hisi, vivo, CATT, NEC,OPPO, ZTE, QC, LG

	Alt. 2 – supporting companies
	Huawei/Hisi

	Other
	Samsung



	Company
	Comments 

	Huawei/Hisi
	Both way can work when the later SPS HARQ-ACKs fall back to PCell

	Samsung
	We understand that if Alt. 3 is concluded, the above event would be an error case (inconsistent DCI). 

	DOCOMO
	We don’t prefer Alt 1 for Proposal 5.

	QC
	We think both Alt 1 and Alt 2 can work. Alt 1 applies the same index for K1 selection. Alt 2 applies the same K1 value directly. Alt 1 is slightly preferred, because it is a little more flexible. 

	LG
	We don’t think the different k1 value between different PDSCH is crtical issue. Alt. 1 is aligned with current specification. It may require no spec impact. 



Dynamic PUCCH carrier switching and SPS HARQ-ACK deferral
10 companies providing input suggesting supporting the combination of dynamic PUCCH cell switching and SPS HARQ-ACK deferral (at least if having some simple conditions) whereas 4 companies suggest not to support this combination.
Looking at the details provided, there seems to be some companies thinking, the deferred SPS HARQ-ACK should not be multiplexed on the dynamically indicated PUCCH sSCell (in contrast to the initial SPS HARQ, based on the dynamic PUCCH cell operation decision) whereas some companies think such multiplexing should be possible (aligned with the operation for the initial SPS HARQ-ACK occasion). Of course the decision on where the SPS HARQ-ACK is to be mapped (see Proposal 5 above), clearly this would need to be clarified first but the assumption in the proposal 15 would be that the SPS PDSCH HARQ without associated DCI to be on the PCell (Alt. 1 or Alt. 3 above). 
Proposal 15: RAN1 to clarify the support of joint operation of dynamic PUCCH cell switching and SPS deferral, by either adopting: 
· Alt. 1: Proposed Agreement: Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is supported, and dynamically scheduled PUCCH on a target PUCCH sScell other than Pcell/PSCell/PUCCH-Scell (i.e. PUCCH sSCell) can be used for multiplexing deferred SPS HARQ-ACK. 
· Alt. 2: Proposed Agreement: Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is supported, and dynamically scheduled PUCCH on a target Scell other than Pcell/PSCell/PUCCH-Scell (i.e. PUCCH sSCell) cannot be used for multiplexing deferred SPS HARQ-ACK. 
· Alt. 3: Proposed Conclusion: There is no consensus to support joint operation of PUCCH cell switching based on dynamic indication and SPS HARQ-ACK deferral in Rel-17. 

	Alt. 1 – supporting companies
	Lenovo, MediaTek, NEC(1st preference) , ZTE

	Alt. 2 – supporting companies
	Nokia/NSB (but clarification of SPS HARQ-ACK with dynamic PUCCH cell switching required first), Huawei/Hisi, vivo, Intel, NEC(2nd preference), DOCOMO, LG

	Alt. 3 – supporting companies 
	Samsung, Intel, CATT, Sharp, DOCOMO,OPPO, QC, LG

	Other
	



	Company
	Comments 

	Huawei/Hisi
	Take the figure for instance, the SPS deferral occurs only on PCell, and for the invalid slot#2 and slot#3 (which it is supposed to defer), the gNB can schedule PUCCH, and such PUCCH will not impact the deferral of SPS deferral on PCell (the SPS deferral only takes into account the multiplexing with DG PUCCH/PUSCH on PCell). For the target slot on PCell, i.e. slot#4, the gNB is not allowed to schedule another HARQ-ACK on SCell as we already agreed.
[image: ]

	vivo
	Alt.1 has confliction with previoues conclusion made in RAN1#106bis-e:
Conclusion
There is no consensus to support multiplexing of HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI on the dynamically indicated PUCCH cell (other than PCell / PSCell / PUCCH-SCell) in Rel-17.
· FFS: further handling, incl. e.g., UE does not expect overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI or overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI is to be dropped
· FFS: overlapping definition for SR and P/SP-CSI in terms of PUCCH slot or PUCCH resource


	Samsung
	We do not consider the issue of any importance to justify the associated specification complexity to support (also consistent with agreement to “aim for minimum spec complexity” when introducing PUCCH cell switching). 

	Intel
	Alt.2 or 3 is preferred.	

	DOCOMO
	We are fine with either Alt 2 or Alt 3. But we share same understanding as vivo that Alt 1 conflicts with previous agreement.
Regarding Alt 2, we want to clarify which one is the correct understanding?
· Alt 2-1: UE doesn’t expect the target slot on PCell overlaps with dynamically scheduled PUCCH slot on a target Scell other than Pcell/PSCell/PUCCH-Scell.
· Alt 2-2: Candidate slot on PCell will not be determined as target slot (i.e. skipped), if the candidate slot overlaps with dynamically scheduled PUCCH slot on a target Scell other than Pcell/PSCell/PUCCH-Scell.
[image: ]
For the example, it is error case for Alt 2-1. While for Alt 2-2, the target slot of the deferred SPS HARQ-ACK bit is the second U slot instead of the first U slot.


	QC
	Alt 1 conflicts with previous agreement, as VIVO pointed out. And it open the door for complicated UCI multiplexing procedures considering different timeline (CAP 1 vs CAP 2) requirements and different numerologies cross CCs.

One question for Alt 2: Alt 2 says “… can not be used for multiplexing deferred SPS HARQ-ACK”, but then does Alt 2 allow parallel HARQ-ACK transmissions on two different CCs?

	LG
	Alt.2 or 3 is preferred.	




PUCCH carrier switching based on semi-static configuration / time-domain pattern: 

On the details of supporting PUCCH cell switching within a PUCCH repetition bundle, two different flavours are discussed (with each about same number of supporting companies): 
Proposal 6.3.2: Select one of the two alternatives on the PUCCH repetition handling for semi-static PUCCH carrier switching of PUCCH repetitions considered as invalid: 
· Alt. 2A: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]
· Alt. 2B: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped (i.e. total number of repetitions not guaranteed). Example figure for 4 repetitions where in total only 3 repetitions are transmitted:
[image: ]


	Alt. 2A – supporting companies
	Nokia/NSB, Lenovo Huawei/Hisi, MediaTek, Panasonic, Intel, CATT, NEC(1st preference), DOCOMO (can accept), Ericsson, ZTE(can accept), QC, LG

	Alt. 2B – supporting companies
	vivo, NEC(2nd preference), DOCOMO (1st preference)

	Other
	Samsung



	Company
	Comments 

	Nokia/NSB
	Alt. 1, as this keeps the Rel-16 operation of PUCCH repetition to retain the required number of repetitions. 

	vivo
	For simplicity, Alt.2B is preferred.  

	MediaTek
	Given that Alt-2A is R16 behaviour, there is no justification to adopt Alt-2B. We should (at least) follow the exiting R16 behaviour and not degrade the system performance. Alt-2B is not acceptable to us.

	Samsung
	No need for further agreements on PUCCH repetitions and semi-static cell switching. Existing agreements are sufficient - UE follows the semi-static pattern for the PUCCH trasmissions.

	DOCOMO
	Prefer Alt.2B. 

	QC
	Alt 2A reuses the legacy Rel-16 procedure and it should be adopted. 

	LG
	We are fine either 2A or 2B. and slightly prefer 2A. 





6.4 2nd Round of email approvals
Dynamic PUCCH cell switching – Type 1 CB construction
The proposal below had been supported by large majority of companies – Samsung & LG objecting in the 1st round. 
@Samsung & LG: would you be willing to compromise?
The moderator is wondering, if the Type 1 CB would be created based on the k1 sets of the PCell, how would this be really working in case there is a different slot length (and correspondingly different k1 sets) configured?

Proposal 13: For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell. 
	Supporting companies 
	Nokia/NSB, DOCOMO Huawei/Hisi, vivo, MediaTek, Panasonic, Intel, CATT, NEC,OPPO, ZTE, QC, LG

	Objecting companies
	Samsung



	Company
	Comments 

	Samsung
	Why should the UE and the gNB have to support two Type-1 HARQ-ACK CBs in case of DCI-based cell switching? Why isn’t the Type-1 CB that is used for all other cases sufficient?
We have not seen any argument for having to introduce the additional UE/gNB complexity.

	DOCOMO
	We are not sure about Samsung’s question “Why isn’t the Type-1 CB that is used for all other cases sufficient?”. In our understanding, when type 1 HARQ-ACK feedback is configured and dynamic PUCCH cell switching is configured, type 1 HARQ-ACK CB may be reported on dynamically indicated PUCCH cell. That’s why we need to define rules to construct type 1 HARQ-ACK CB. 
In our understanding,with Proposal 13, there is no additional complexity except replacing “PCell/PScell/PUCCH-Scell” by “dynamically indicated PUCCH cell” in original specification text.

	Apple
	Samsung raises a valid question

	Huawei/Hisi
	@Samsung UE and gNB maintains two PUCCHs and all parameters in PUCCH-configs are separately maintained. Why K1 set and CBs are not?

	New H3C
	We are fine with this proposal.

	LG
	Our thinking is to ensure that k1 set in Pcell covers k1 set in PUCCH-sScell. Currently slot length of Pcell is equal or larger than PUCCH sSell, it would be not that difficult. 
We can live with the proposal if there is no codebook size ambiguity. 

	Samsung2
	@Docomo/HW: What is different from RRC-based cell switching, other than the cell indication being by DCI instead of RRC and the interpretation of the k1 timing (for the slot of PUCCH transmission), that would require the UE and the gNB to handle two Type-1 CBs per priority? 
Why is using the same/single Type-1 CB not possible? 



6.5 2nd Round of email discussions
Dynamic PUCCH cell switching – SPS HARQ-ACK handling
There had been discussions in the GTW session on Wed to go towards Alt. 1, but try to find a way to not complicate or fork the related CB construction. 
Therefore, let’s discuss some alternatives here, on how to eliviate the issues raised by Samsung & Ericsson online. 
Some companies referred to the available RAN1 conclusion from RAN1#107-e here, that this may therefore not create any additional issues.
	Conclusion (from RAN1#107-e)
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.



So based on this, it seems the UE would then not expect any SPS HARQ-ACK on PCell (with a valid PUCCH resource based on the exceptions in the sub-bullet) here. 

Mod Proposal 5: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· Alt. 1 (proposed by ZTE, Nokia online): 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI. 
· Note: This is basically Alt. 3, but does not change the earlier agreement as the UE still applies the indicated cell (just the PUCCH sSCell cannot be indicated)
· Alt. 2 (mentioned by some companies – based on current dynamic PUCCH restrictions): 
· [bookmark: _Hlk93505481]The following conclusion should be sufficient to not requiring to multiplex SPS HARQ-ACK on from PCell /SPcell / PUCCH Scell with the HARQ for the first SPS PDSCH based on the activation DCI on the PUCCH sSCell. 
	Conclusion (from RAN1#107-e)
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.


· Alt. 3 ….

	Alt. 1 – supporting companies
	Samsung, DOCOMO, CATT, OPPO, Panasonic, ZTE, Nokia/NSB, Ericsson, LG, Lenovo

	Alt. 2 – supporting companies
	QC Huawei/Hisi (Alt.1 in GTW), NEC

	Alt. 3 – supporting companies 
	

	Other
	vivo



	Company
	Comments 

	Samsung
	A request to companies supporting Alt.2 (or Alt.1 from Round 1). Can you please describe how those alternatives will work with the codebook generation for SPS configs in clause 9.1.2 of 38.213 and/or when some SPS configs are activated with indication for HARQ-ACK on the PCell and others with indication for HARQ-ACK on the PUCCH-sSCell? 

	DOCOMO
	We still prefer Alt 1 to transmit all HARQ-ACKs on the same PUCCH cell, for specification effort simplicity. 

	vivo
	We have different understanding for the views for Alt.2. The conclusion cited is about HARQ-ACK multiplexing on the same PUCCH slot. But we are addressing on which cell the HARQ-ACK feedback for first SPS PDSCH after activation and HARQ-ACK feedback for remaining SPS PDSCHs without DCI should be transmitted. The slots for HARQ-ACK feedback for first SPS PDSCH and HARQ-ACK feedback for remaining SPS PDSCHs are different.  About Samsung’s concern on codebook generation, Proposal 6.3.1 can solve it. 

	Huawei/Hisi
	We should not revert the previous agreement, or limit the gNB scheduling flexibility – a limitation specifically designed for SPS HARQ-ACK Cell determination will make the gNB scheduling mechanism more complex.
@Samsung to your question,
“Can you please describe how those alternatives will work with the codebook generation for SPS configs in clause 9.1.2 of 38.213 and/or when some SPS configs are activated with indication for HARQ-ACK on the PCell and others with indication for HARQ-ACK on the PUCCH-sSCell?”:
For the first activated SPS HARQ-ACK on sSCell, it will not collide with another SPS HARQ-ACK config on PCell of the same slot, since we have agreed that the dynamically indicated HARQ is not expected to be indicated on the sSCell if there is other semi-static UCI to be transmitted on PCell of the same slot (as described in Alt.2 conclusion).
For later SPS HARQ-ACK without DCI, they will fall back to the PCell and use PCell k1 value (as the majority view of Proposal 6.3.1), which is using the same K1 set as other another SPS HARQ-ACK configs on PCell. 
We do not observe any problem for the above cases. The modification of the proposal can be:
For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement).
· The k1 value for the later SPS HARQ-ACKs on PCell is determined from PCell’s K1 set according to the K1 indicator field in the activation DCI

	New H3C
	We prefer Alt.1

	CATT
	We think Alt. 1 is the simplest solution without violating the previous agreement. 

	ZTE
	Maybe the Alt.2 is not very relative the issue we are talking about as vivo mentioned.

	Nokia/NSB
	We agree with Samsung, that usually a CB for SPS is chosen in a slot considering the total SPS HARQ payload size. So hard to see how the decision would be done if having some SPS HARQ bits on PCell and some (based on the activation DCI) on the PUCCH sSCell.
So, Alt. 1 here (which basically means there cannot be any SPS HARQ on PUCCH sSCell). 

	Ericsson
	We share same view as Samsung.
To HW7HiSI: Thanks for sharing the view. But it seems the point of conflicting view is that in our understanding the 1st and other SPS PDSCH construnt the same codebook, 

	LG
	We prefer Alt. 1



Moreover, as we go for Alt. 1 based on the GTW session intention, let’s see if we can get more clarity on Proposal 5 – if we could then also agree the handling of the k1 value. Based on the 1st round, there is majority of companies thinking of Alt. 1 in their response to Proposal 6.3.1. Therefore, it is suggested to see if Alt. 1 could be agreeable: 

Proposal 6.3.1: For dynamic PUCCH cell switching, if the HARQ-ACK for the first SPS PDSCH is indicated on the PUCCH sSCell based on the activation DCI, 
· the UE determines for the first SPS PDSCH a k1 value from the PUCCH sSCell’s K1 set according to the K1 indicator field in the activation DCI
· the UE determines for the other SPS PDSCHs without associated DCI a k1 value from PCell’s K1 set according to the K1 indicator field in the activation DCI

	Supporting companies 
	Vivo, QC Huawei/Hisi, NEC, Nokia/NSB, Intel

	Objecting companies
	



	Company
	Comments 

	Samsung
	Seems better to consider after concluding on the previous proposal (Mod Proposal 5). 

	DOCOMO
	Though we don’t prefer different K1 interpreatation for HARQ-ACKs of the same SPS configuration, we can accept it if the final selection of above Mod Proposal 5 is Alt 2.

	vivo
	We suggest focusing on this proposal given Chairman’s guidance “Possible Agreement for Proposal 5 (focus on Alt-1 with possible refinement and additional conditions).”

	Huawei/Hisi
	As mentioned in Mod proposal 5, there is no impact to Type 1 CB construction by this method.

	ZTE
	This proposal can be discussed after proposal 5 decision.

	LG
	This proposal can be discussed after proposal 5 decision.



Dynamic PUCCH carrier switching and SPS HARQ-ACK deferral
Looking at the feedback given to Proposal 15 in the 1st round, the following can be noted: 
· 4 companies think multiplexing on dynamically indicated PUCCH sScell should be possible (i.e. Alt. 1). 
· 7 companies think only multiplexing on PCell should be possible (Alt. 2)
· 8 companies think, the combination of SPS HARQ-ACK deferral and dynamic PUCCH cell selection should not be supported. 
So maybe let’s rule out Alt. 1 here (which seems to be also against the RAN1#107-e conclusion shown above in the SPS discussions) and see where companies stand between the remaining Alt. 2 and or not supporting Alt. 3. Based on the outcome here, the moderator will bring some related proposal  
Proposal 15: RAN1 to clarify the support of joint operation of dynamic PUCCH cell switching and SPS deferral, by either adopting: 
· Alt. 2: Proposed Agreement: Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is supported, and dynamically scheduled PUCCH on a target Scell other than Pcell/PSCell/PUCCH-Scell (i.e. PUCCH sSCell) cannot be used for multiplexing deferred SPS HARQ-ACK. 
· Alt. 3: Proposed Conclusion: There is no consensus to support joint operation of PUCCH cell switching based on dynamic indication and SPS HARQ-ACK deferral in Rel-17. 
	Alt. 2 – support joint operation
	vivo (can accept) Huawei/Hisi, NEC, Panasonic, LG

	Alt. 3 – do not support joint operation
	Samsung, DOCOMO, vivo (1st preference), QC, CATT,OPPO, ZTE(can accept), Nokia/NSB, Intel, Ericsson, Lenovo



	Company
	Comments 

	Samsung
	We do not consider the issue of any importance to justify the associated specification complexity to support (also consistent with agreement to “aim for minimum spec complexity” when introducing PUCCH cell switching).

	DOCOMO
	It is not clear to us, which one is thecorrect understanding of Alt 2 by “cannot be used”?
· Alt 2-1: UE doesn’t expect the target slot on PCell overlaps with dynamically scheduled PUCCH slot on a target Scell other than Pcell/PSCell/PUCCH-Scell.
· Alt 2-2: Candidate slot on PCell will not be determined as target slot (i.e. skipped), if the candidate slot overlaps with dynamically scheduled PUCCH slot on a target Scell other than Pcell/PSCell/PUCCH-Scell.
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For the example, it is error case for Alt 2-1. While for Alt 2-2, the target slot of the deferred SPS HARQ-ACK bit is the second U slot instead of the first U slot.

	QC
	Same view as in previous round: no need to spend RAN1 effort to support a complicated feature without much benefit. 
One question for Alt 2: Alt 2 says “… can not be used for multiplexing deferred SPS HARQ-ACK”, but then does Alt 2 allow parallel HARQ-ACK transmissions on two different CCs?

	Huawei/Hisi
	@DOCOMO Alt.2-1 is not expected. 
For Alt.2-2, I would like to clarify that the SPS deferring happens only on PCell, and the UE will not find a target slot by taking into account sSCell DG PUCCH/PUSCH. Try to modify your figure for explanation: on slot#2, gNB can schedule a DG PUCCH on sSCell, and the UE will not multiplex an ongoing deferring SPS HARQ-ACK to sSCell (as it only consider the multiplexing on PCell for determining a target slot). For Slot#3, if we assume the UE determines the target slot on PCell (still without any glance of sSCell scheduling), the gNB is not allowed to schedule the DG PUCCH on SCell.
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	NEC
	@DOCOMO, for Alt.2, our understanding is Alt.2-2 that SPS deferring is only operated on PCell, the valid PUCCH slot on PUCCH-sScell is not considered as target slot for deferred SPS HARQ-ACK.

	Nokia/NSB
	We had been supporting this earlier, but looking at the latest problems that had been brought up here for SPS HARQ-ACK operation and dynamic cell switching and considering, that we are so late already, maybe better to drop this feature combination from Rel-17. 

	LG
	We prefer Alt. 2. If majority want to go for alt. 3, we can live with this. 

	Lenovo
	With Alt. 2, we don’t see the merit for joint operation. SPS HARQ feedback is further delayed due to PUCCH carrier switching.



PUCCH carrier switching based on semi-static configuration / time-domain pattern: 

PUCCH repetition and semi-static PUCCH cell switching

The following proposal was discussed in the GTW session: 
	Mod Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
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Samsung prefers to keep allow PUCCH cell switching within a PUCCH repetition bundle. The moderator has some questions here if we do this – see the following figures: 
[image: ]
Further clarification is needed (based on moderator understanding), if the repetition moves to a shorter PUCCH slot on Scell. Based on the current agreement, the first overlapping PUCCH SCell slot is to be used, which basically would mean as in Case (A) only a single repetition should be done within one slot here. This would respect the current decision – but clearly is not optimal in terms of latency. Or should Case (B) be supported (i.e. one repletion in each of the overlapping slots). 

Question 6.5.1: If PUCCH cell switching within a repetition bundle would be supported, which of the two cases above do you prefer: 
· Option 1: In case of more than one overlapping PUCCH slot on the PUCCH SCell  with a single PUCCH slot on PCell, the PUCCH repetition is mapped only on the first overlapping PUCCH slot on the PUCCH sSCell. 
· Note: this is aligned with the agreed mapping in case of shorter PUCCH cell length on PUCCH Scell 
· Option 2: In case of more than one overlapping PUCCH slot on the PUCCH SCell with a single PUCCH slot on PCell, PUCCH repetitions are mapped to each of the overlapping PUCCH slot on the PUCCH sSCell.
	Option 1 – supporting companies
	DOCOMO Huawei/Hisi (2nd), NEC(2nd preference), LG

	Option 2 – supporting companies
	Samsung, QC Huawei/Hisi (1st), NEC(1st preference), Panasonic, ZTE, Nokia/NSB, Ericsson, Lenovo



	Company
	Comments 

	Samsung
	Option 1 is somewhat simpler, option 2 is better for performance and gives the full benefit from PUCCH cell switching (a main use case is for PUCCH repetitions).
As option 2 > option 1 > nothing, we prefer option 2 but OK with option 1.

	DOCOMO
	We think option 1 is more reasonable. We have agreed that repetition facor is based the PUCCH resource determined on target cell (i.e. cell of the first repetition). 
The logic of option 1 is simpler to understand: Based on the repetition factor, we have several repetiitons on the target cell of the first repetition. Then we map each repetition to corresponding target cell based on the PUCCH cell pattern.
We can understand there is latency benefit for option 2. However, it seems not very compatible to previous agreement that “repetition facor is based the PUCCH resource determined on target cell (i.e. cell of the first repetition)”.

	QC
	Same view as Samsung on this issue, if PUCCH cell switching within a repetition bundle would be supported. 
Our concern on supporting PUCCH cell switching within a repetition bundle are the following. 
· From gNB receiver point of view, it has issue of repetition combining with Polar code. 
· From UE point of view, if the coding rates for different repetitions vary due to # REs in the PUCCH reptitions change, then UE need to redo encoding for each repetitions, while in Rel-15/16, PUCCH encoding is done once and the encodeded bits are reused for all repetitions, because the same coding rate is guaranteed cross repetitions. 
From our side, if Samsung can live with introducing restriction in spec to make sure same # REs are used for all the repetitions, we are OK to accept PUCCH cell switching within a repetition bundle. 

	Huawei/Hisi
	Opt2 has benefit of latency.

	OPPO
	PUCCH cell does not switch within a PUCCH repetition bundle.

	NEC
	We slightly prefer option 2 for lower latency.

	ZTE
	Any of the two short PUCCH slots in sScell isn’t precluded to be used, there is no negative affect on Option 2.

	Intel
	Opt2 is preferred in this case for link budget consideration





Questions 6.5.2: Do you see any other issues or clarifications that would be needed in case we support PUCCH cell switching within a repetition bundle?
	Company
	Comments 

	Samsung
	There is the inability to combine in case of polar coding but >11 HARQ-ACK bits is atypical for a coverage limited UE - handling can be left to the NW (e.g. no PUCCH cell switching for a coverage limited UE with heavy DL CA). With that excluded, having same number of symbols per repetition is not required but OK to keep if preferred and avoid any specification impact other than the PUCCH cell switching (should not be difficult for a NW to ensure availability of same number of symbols on the PUCCH-sSCell). 

	DOCOMO
	Firstly, we need to clarify how to obtain the resource on Scell for the second repetition? Is it obtained by PUCCH resource re-selection, i.e. based on PUCCH payload sized and PRI on the Scell? 
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If yes, considering PUCCH resource configuration for different cells may be not consistent, what’s UE behavior if the PUCCH repetition factor of the PUCCH resource for the second repetition on Scell is different from the repetition factor of the PUCCH resource for the first repetition on Pcell? Which one should UE follow?

	Huawei/Hisi
	@DOCOMO: Payload size can be based on PRI of the DCI for both PCell and SCell. PUCCH resources are independently selected. 
PUCCH repetition factor is determined by the PUCCH of the first repetition (regardless of PCell or SCell).

	NEC
	Considering that different PUCCH-Config ae configured for Pcell and PUCCH-sScell, we have the same question with DOCOMO that wehether all the PUCCH repetitions on different cells use same PUCCH resource determined based on the first repetition or different PUCCH resources separately selected from different cells? We think it should be clarified.

	ZTE
	Good question from DOCOMO. One solution is to set some restrictions on the PUCCH resource configuration, repetition factor, etc. 
Suppose the PUCCH cell switching within a repetition bundle is supported, to determine the PUCCH resource in sScell, the PRI in DCI can be used to indicate the resource in Scell from the PUCCH resource set configured for sScell. gNB can make sure the same number of symbols on the PUCCH-sSCell.

	Intel
	Similar question as above, how to pick PUCCH format in the other cell, since even sub-slot configuration can be different.

	LG
	As DoCoMo mentioned, since PUCCH resource and repetition factor are determined by PUCCH configuration in each cell, we need to mix-up to facilitate repetition between two cells. 

	Samsung2
	The objective is to have a simple solution and get the benefits of PUCCH cell switching for PUCCH repetitions which are currently mostly infeasible in practice for TDD.
PUCCH resource (format, etc.), … can be guaranteed by the NW – e.g. if the NW indicates a given PUCCH resource on the PCell, the NW can ensure an appropriate PUCCH resource (for the resource set) on the sSCell – no different than the operation without repetitions and no apparent need for specifications to mention restrictions. Also, the UE follows whatever number of repetitions the UE is indicated – it is up to the NW what to indicate.
If >11 bits is to be supported, having the NW ensure a same number of REs on the PCell/PUCCH-sSCell is of course fine although it is unclear whether that needs to have specification support. 




Question 6.5.3: After further consideration from your side, which one do you prefer:
· Alt. 1: Mod Proposal 11 from the GTW session (i.e. no PUCCH cell switching within a repetition bundle)
· Alt. 2: PUCCH cell switching per PUCCH repetition with clarification according to either Option 1 or Option 2 above 

	Alt. 1 – supporting companies
	DOCOMO, vivo, CATT,OPPO, NEC, ZTE, Nokia/NSB, Intel, LG

	Alt. 2 – supporting companies
	Samsung, Panasonic



	Company
	Comments 

	Samsung
	The main reasons for Alt.2 are:
a) It does not make sense to have a coverage limited UE transmit repetitions on a higher frequency band (PUCCH-sSCell) – even in FR1, going from 2 GHz to 2.6/3.5 GHz, the additional coverage loss is 1.5x/4x. Better not have PUCCH cell switching at all.
b) PUCCH cell switching was introduced to reduce latency in TDD. There is no use case where that is needed more than when coverage is limited (not only for latency but also to avoid running out of HARQs – e.g. for DDDDU when the number of repetitions is >4)

	DOCOMO
	Prefer option 1, due to soft combination issue, and above PUCCH repetition factor collision issue for option 2. 

	vivo
	For Alt.2, it may cause issues for UCI combining from repetitions transmitted un different PUCCH cells. So we still prefer Alt.1.

	NEC
	Alt.1 is slightly preferred for simplicity, but we can accept Alt.2 for better performance.

	Panasonic
	The support of cell switching within a repetition bundle can reduce the latency while meeting the reliability requirement.

	Nokia/NSB
	We still think keeping the repetition on the same cell is simpler, as there is then no need to discuss the PRI issue (and gNB does not need to take care of that the PRI on PCell and PUCCH sSCell are that much aligned to enable the repetition bundle). 

	Intel
	Different cells may even have different sub-slot configurations, which leads to completely different set of PUCCH resources. This is a huge complication to spec and the UE. Limitations could be introduced, but those also introduce scheduling restrictions.

	LG
	We prefer Alt. 1. 
Alt. 2 makes PUCCH repetition perform with two different PUCCH configuration, which have different PUCCH resource and repeition factor. This is clearly different from our PUCCH procedure framework, and a lot of specification impact are envisioned. 

	Samsung2
	For Alt.1, one question to the proponents is why is Alt.1 better than Rel-16. 





6.6 3rd Round of email approvals

Dynamic PUCCH cell switching – SPS HARQ-ACK handling
This is a follow-up to the discussions in the last GTW session, on Proposal 5, where further discussions had taken place. It was discussed by some companies, that having SPS HARQ-ACK on PCell (from a later SPS PDSCH) and PUCCH sSCell (from the first SPS PDSCH) from different SPS configurations to have overlapping slots on PCell & PUCCH sSCell does not enable to define the SPS HARQ-ACK CB and related PUCCH resource. 
It should also be noted, that this applies in case the activation DCI would apply to all SPS PDSCHs, as there could be different SPS configurations activated on PCell and PUCCH sCell. 
The discussion input on different Alt. on how to handle the proposal 5 had been given: 
	Mod Proposal 5: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· Alt. 1 (proposed by ZTE, Nokia online): 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI. 
· Note: This is basically Alt. 3, but does not change the earlier agreement as the UE still applies the indicated cell (just the PUCCH sSCell cannot be indicated)
· Alt. 2 (mentioned by some companies – based on current dynamic PUCCH restrictions): 
· The following conclusion should be sufficient to not requiring to multiplex SPS HARQ-ACK on from PCell /SPcell / PUCCH Scell with the HARQ for the first SPS PDSCH based on the activation DCI on the PUCCH sSCell. 
	Conclusion (from RAN1#107-e)
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.



	Alt. 1 – supporting companies
	Samsung, DOCOMO, CATT, OPPO, Panasonic, ZTE, Nokia/NSB, Ericsson, LG, Lenovo

	Alt. 2 – supporting companies
	QC Huawei/Hisi (Alt.1 in GTW), NEC

	Other
	vivo






Based on this input the following two alternatives are sketched here, that basically both result in the same outcome. But to not overturn the earlier agreement (and to consider the first SPS PDSCH still as ‘scheduled’), Alt. 1 is suggested to be adopted based on clear majorify view:

Mod Proposal 5: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI. 

	Supporting companies 
	Samsung, DOCOMO, CATT, OPPO, Panasonic, ZTE, Nokia/NSB, Ericsson, LG, Lenovo, NEC, Intel, Sony, Spreadtrum

	Objecting companies
	vivo Huawei/Hisi, QC



	Company
	Comments 

	vivo
	As already commented, from the wording, it seems not overturn the earlier agreement. But in essence, it is different from the intention of previous agreement when we made. 
If people would like unified behaviour for the 1st SPS PDSCH and remaining SPS PDSCH, we would be fine with original Alt.2 below.  
· Alt. 2: the HARQ-ACK of SPS PDSCH without associated DCI (including the first SPS PDSCH activated by Activation DCI) is to be transmitted on the dynamically indicated PUCCH cell in the SPS activation DCI.  

	NEC
	We can accept the proposal for progress.

	Huawei/Hisi
	As per the conclusion we already have, the first activated SPS HARQ-ACK on SCell will NOT collide with another SPS HARQ-ACK for another SPS config without DCI on PCell on the same PCell PUCCH slot (as shown in Case A in figure below). Thus the Type 1 CB generations for PCell and SCell are separate without mutual impact as shown in Case B. This clarification can be added in the subbullet if that is the concern of other companies.
Mod Proposal 5: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI in the slot where the SPS HARQ-ACK subject to another SPS config would be transmitted. 
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	Lenovo
	If all SPS HARQ-ACK are to be transmitted on PCell, there is no complication as shown in case A of Huawei’s examples. 
We think the straightforward text corresponding to the current proposal 5 is as follows:
When a UE is configured with dynamic PUCCH cell switching, the UE would transmit HARQ-ACK of SPS PDSCH on PCell / SPCell / PUCCH-SCell.

	QC
	This essentially still overturn previous agreement. 
Actually, we don’t think this proposal is needed at all. With previous agreement, A/N for the first SPS PDSCH with activation DCI follows the activation DCI (which was agreed already). A/N for the other SPS PDSCH, without any further agreements, will be naturally transmit on Pcell, per current spec. 

	Moderator
	Proposal achieved good backing, but still objections. Moderator will check if the HW proposal could be an option to go for in the 4th round. 




Moreover, based on the outcome of Proposal 5, the following proposal can be then adopted / change if needed online accordingly: 

Proposal 6.3.1: For dynamic PUCCH cell switching, if the HARQ-ACK for the first SPS PDSCH is indicated on the PUCCH sSCell based on the activation DCI, 
· the UE determines for the first SPS PDSCH a k1 value from the PUCCH sSCell’s K1 set according to the K1 indicator field in the activation DCI
· the UE determines for the other SPS PDSCHs without associated DCI a k1 value from PCell’s K1 set according to the K1 indicator field in the activation DCI

	Supporting companies 
	Vivo, QC Huawei/Hisi, NEC, Nokia/NSB, Intel, Panasonic, Spreadtrum

	Objecting companies
	Samsung, Lenovo



	Company
	Comments 

	Samsung
	Should be revisited after other agreements to proposals that are still under discussion. 

	Lenovo
	If the proposal 5 is agreed, we don’t need this proposal.

	Moderator
	Seems no need to re-discuss this in 4th round, if we don’t know the outcome on Proposal 15. To be decided after having decision on the issues in Proposal 15 (in one way or the other)

	
	





PUCCH repetition and semi-static PUCCH cell switching
This is a follow-up to the discussions in the last GTW session. Further discussions happened in the 2nd round, by trying to explore the option preferred by Samsung (as only objecting company) a bit more and then check where companies stand. 
	Round 1 of email discussions
Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the related PUCCH repetition handling is FFS (e.g. Option Alt 2A or Alt. 2B). 

	Supporting companies 
	Nokia/NSB, Apple, DOCOMO Huawei/Hisi, vivo, Panasonic, Intel, CATT, Sharp, NEC,OPPO, ZTE(can accept), QC, LG

	Objecting companies
	Samsung



On the details of supporting PUCCH cell switching within a PUCCH repetition bundle, two different flavours are discussed (with each about same number of supporting companies): 
Proposal 6.3.2: Select one of the two alternatives on the PUCCH repetition handling for semi-static PUCCH carrier switching of PUCCH repetitions considered as invalid: 
· Alt. 2A: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]
· Alt. 2B: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped (i.e. total number of repetitions not guaranteed). Example figure for 4 repetitions where in total only 3 repetitions are transmitted:
[image: ]


	Alt. 2A – supporting companies
	Nokia/NSB, Lenovo Huawei/Hisi, MediaTek, Panasonic, Intel, CATT, NEC(1st preference), DOCOMO (can accept), Ericsson, ZTE(can accept), QC, LG

	Alt. 2B – supporting companies
	vivo, NEC(2nd preference), DOCOMO (1st preference)

	Other
	Samsung




Related proposal for 2nd GTW session on Wed based on 1st round input: 

Mod Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]


Additional discussions in the 2nd round

Question 6.5.1: If PUCCH cell switching within a repetition bundle would be supported, which of the two cases above do you prefer: 
· Option 1: In case of more than one overlapping PUCCH slot on the PUCCH SCell  with a single PUCCH slot on PCell, the PUCCH repetition is mapped only on the first overlapping PUCCH slot on the PUCCH sSCell. 
· Note: this is aligned with the agreed mapping in case of shorter PUCCH cell length on PUCCH Scell 
· Option 2: In case of more than one overlapping PUCCH slot on the PUCCH SCell with a single PUCCH slot on PCell, PUCCH repetitions are mapped to each of the overlapping PUCCH slot on the PUCCH sSCell.
	Option 1 – supporting companies
	DOCOMO Huawei/Hisi (2nd), NEC(2nd preference), LG

	Option 2 – supporting companies
	Samsung, QC Huawei/Hisi (1st), NEC(1st preference), Panasonic, ZTE, Nokia/NSB, Ericsson, Lenovo



Questions 6.5.2: Do you see any other issues or clarifications that would be needed in case we support PUCCH cell switching within a repetition bundle?
 Several companies raised some further issues that would need clarification

Moderator checked again, if now the positions have changed:
Question 6.5.3: After further consideration from your side, which one do you prefer:
· Alt. 1: Mod Proposal 11 from the GTW session (i.e. no PUCCH cell switching within a repetition bundle)
· Alt. 2: PUCCH cell switching per PUCCH repetition with clarification according to either Option 1 or Option 2 above 

	Alt. 1 – supporting companies
	DOCOMO, vivo, CATT,OPPO, NEC, ZTE, Nokia/NSB, Intel, LG

	Alt. 2 – supporting companies
	Samsung, Panasonic






Therefore, the moderator is coming back to trying to agree on the proposal from the last two GTW session. 
Few comments still from the moderator side here (based on today’s discussion, trying to address some of Samsung’s arguments / concerns):
· The purpose of the PUCCH cell switching (and the motivation for it in the first place) had been to enable an alternative PUCCH sSCell for HARQ transmission when transmission is not possible on the PCell. This is even confirmed by only supporting this for TDD cells (so the argument for load balancing does then not really apply here much, as otherwise we should have supported this for FDD as well). 
· Specifically for the semi-static PUCCH cell switching the intention was to handle the cases with different UL/DL configurations. Meaning, the switching would only be mainly configured for PUCCH slots where the PUCCH would not be available at the PCell in the first place.
· Clearly, what is proposed here is a workable solution but then saying (quoted from Samsung) to not support PUCCH repetition for this feature does not really to be feasible either. Switching to another cell during the repetition bundle would reduce the latency (nobody was doubting that) but companies raised some issues / concerns on the operation which have to be taken into account as well. So better to support the combination (although not according to everybodies preference) than not supporting the combination at all. 
At least from network perspective, there is still the choice to not configure the PUCCH repetition if having concerns on Mod Proposal 11 in terms of the additional latency this introduces. 

Mod Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]

	Supporting companies 
	vivo, NEC, Panasonic, Nokia/NSB, Intel, QC, Spreadtrum

	Objecting companies
	Samsung



	Company
	Comments 

	Samsung
	There is no benefit over Rel-16. 

	Intel
	Our understanding that if nothing agreed, then PUCCH repetition could not co-exist with PUCCH carrier switching. That then needs to be captured in spec.

	Lenovo
	This guarantees the number of repetitions and similar/same latency as Rel-16. Thus, we are okay with the proposal.  

	QC
	Like we commented in previous round, we can accept Samsung’s alternative proposal with restriction that # REs for PUCCH repetitions across Pcell and Scell are the same. 
I think RAN1 could try this compromise to resolve this deadlock. 

	Moderator
	I really see no real option to get consensus here offline. All had been discussed here already and just needs a decision (in GTW). No follow-up in 4th round




6.7 4th Round of email approvals
Dynamic PUCCH cell switching – SPS HARQ-ACK handling
Let’s see if the HW proposal (with minor wording changes by moderator) on the handling here could achieve consensus by email. 

Alternative Proposal 5 (from HW): For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI in a slot overlapping with a PCell / SPCell / PUCCH-SCell slot where SPS HARQ-ACK subject to another SPS config would be transmitted. 
	Supporting companies 
	New H3C Huawei/Hisi, vivo, QC, Intel,OPPO,LG, CATT, Spreadtrum, NEC, Sony

	Objecting companies
	Samsung



	Company
	Comments 

	Huawei/Hisi
	The proposal avoids the hybrid CB construction issue and makes gNB scheduling flexible: for the slot where there is no collision with PCell SPS HARQ-ACK subject to another SPS config PDSCH (or other DG HARQ-ACK), it can freely choose the Cell to feedback HARQ-ACK; otherwise the gNB only chooses the PCell by following the same rule of no collision between‘dynamically indicated sSCell’ vs ‘UCI without cell indicator on PCell’ as previously agreed.

	DOCOMO
	We suggest following updates based on conclusion in RAN1#107-e:
Alternative Proposal 5 (from HW): For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI in a slot overlapping with a PCell / SPCell / PUCCH-SCell slot with UCI where SPS HARQ-ACK subject to another SPS config would be transmitted. 

Conclusion (@RAN1#107-e)
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.


	Moderator
	@DOCOMO: what you propose was basically the earlier Alt. 2. Let’s hear some further input on this from other companies

	QC	
	We support the FL proposal. DCM’s revision also looks good to us.

	LG
	We are fine with DoCoMo’s revision.
We think activation DCI with cell indication would generate “HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell”. Thus, It seems clear that the proposal should be in the light of previous conclusion. 


	ZTE
	We can accept the proposal for sake of progress.

	Samsung
	Focus seems to have been on the sub-bullet while the main bullet is problematic. We do not support to have a different cell for the HARQ-ACK of the first SPS PDSCH and the HARQ-ACK of all remaining SPS PDSCH for a SPS PDSCH configuration. If anything needs to be concluded now (OK with DOCOMO’s revision), we suggest the following modification
“For dynamic PUCCH cell switching, if it is agreed that the HARQ-ACK of SPS PDSCH without associated DCI …”




Joint operation with Rel-17 Intra-UE multiplexing
· Support joint operation of Rel-17 Intra-UE multiplexing and SPS HARQ deferral
· Yes: Huawei/HiSi [2], ZTE [4], Sony [6], Spreadtrum [10], Ericsson [18] (?), Lenovo/Moto [21], LG [23]
· No: 
· FFS: Nokia/NSB [1]
· Details:
· Nokia/NSB [1]: 
· decide on joint operation with Rel-17 Intra-UE multiplexing when having more clarifity on the related details (incl. framework details)
· For the decisions to support joint operation of R17 Intra-UE multiplexing and SPS HARQ deferral, further clarifications on the LP HARQ-ACK multiplexing of R17 Intra-UE mux will be needed (e.g., PF2 support /handling and LP HARQ multiplexing on HP PUSCH with HP HARQ & HP CSI). In addition, the following is noted:
· The separate deferral procedure per PHY priority seems to be still applicable
· The initial slot and target slot definition seems to be applicable by replacing the Rel-16 multiplexing / prioritization procedures with the Rel-17 Intra-UE multiplexing procedures
· Huawei/HiSi [2]: 
· The target slot/sub-slot for the LP SPS HARQ-ACK and HP SPS HARQ-ACK are separately determined based on separate time units.
· If after the inter-priority multiplexing operation, and if the UE would be transmitting the SPS HARQ-ACK of hybrid priorities on SPS PUCCH, and the SPS PUCCH is not valid in the initial/next PUCCH slot, the hybrid SPS HARQ-ACK is dropped.
· ZTE [4]:
· If after the Rel-17 multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH provided by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN of any priority, which is not valid in the initial slot, the SPS HARQ-ACK configured for deferral is deferred.
· SPS HARQ-ACK deferral of a given priority, the target PUCCH slot is defined as the next PUCCH slot, where after performing the (Rel-17) UCI multiplexing operation into a PUCCH or PUSCH if any, the UE would be either (i) transmitting HARQ-ACK using a PUCCH corresponding to high priority UCI or PUSCH other than the PUCCH determined from SPS-PUCCH-AN-List-r16 or n1PUCCH-AN or (ii) transmitting HARQ-ACK using a PUCCH resource configured in SPS-PUCCH-AN-List-r16 or n1PUCCH-AN of any priority being regarded as valid.
· Sony [6]:
· When Rel-17 intra-UE UCI multiplexing is enabled and if the deferred SPS HARQ-ACKs contain HP HARQ-ACKs, the resource for the target PUCCH is selected from the 2nd PUCCH Config, regardless of the L1 priority of the originally scheduled target PUCCH
· Spreadtrum [10]
· SPS HARQ for deferral of different PHY priorities can be separately deferred with the target PUCCHs separately be determinated according to their respective PHY priorities
· Ericsson [18]
· If after the Rel-17 multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN which is not valid, the SPS HARQ-ACK configured for deferral is deferred.
· SPS HARQ-ACK of different PHY priorities can be separately deferred with the target PUCCHs separately determined according to their respective PHY priorities. Then depending on where the target slot(s) is/are located, Rel-17 intra UE multiplexing can be applied when applicable.
· Lenovo/Moto [21]
· When a UE is configured with Rel-17 intra-UE multiplexing of different priorities, an initial slot and a target PUCCH slot for SPS HARQ-ACK deferral are determined after performing the Rel-17 intra-UE multiplexing operation. Further, SPS HARQ-ACK of different PHY priorities are separately deferred with target PUCCH slots separately determined according to their respective PHY priorities.
· LGE [23]
· If a SPS HARQ-ACK in a slot meets the deferring condition before inter-priority multiplexing and the SPS HARQ-ACK cannot be transmitted after inter-priority multiplexing, the SPS HARQ-ACK can be deferred.
· Rel-17 inter-UE multiplexing can be considered to determine valid target slot for SPS HARQ-ACK deferral. 
· To determine the priority of deferred SPS HARQ-ACK from the PUCCH multiplexed with different priority, HARQ-ACK priority is given by corresponding SPS configuration regardless of deferred PUCCH resource in initial slot.


· Support joint operation of Rel-17 Intra-UE multiplexing and enh. Type 3 CB
· Yes: Huawei/HiSi [2], 
· No: 
· FFS: Nokia/NSB [1]
· Details: 
· Nokia/NSB [1]: 
· decide on joint operation with Rel-17 Intra-UE multiplexing when having more clarifity on the related details (incl. framework details)
· Huawei/HiSi [2]: 
· UE does not expect the overlapping between LP HARQ-ACK subject to Type 3 CB/enhanced Type 3 CB and HP HARQ-ACK.

· 


· Support joint operation of Rel-17 Intra-UE multiplexing and one-shot HARQ re-tx
· Yes: Huawei/HiSi [2], 
· No: 
· FFS: Nokia/NSB [1]
· Details: 
· Nokia/NSB [1]: 
· decide on joint operation with Rel-17 Intra-UE multiplexing when having more clarifity on the related details (incl. framework details)
· Huawei/HiSi [2]: 
· UE does not expect the overlapping between LP HARQ-ACK subject to one-shot retransmission and HP HARQ-ACK.
· ETRI [14]: 
· Support multiplexing HARQ codebooks where one HARQ codebook is retransmitted.

7.1 1st Round of email approvals
There had been input by several companies on the joint operation of Rel-17 Intra-UE multiplexing (i.e. mux of different priority UCI on PUCCH / PUSCH) and SPS HARQ-ACK deferral (incl. some details), but on the other possible combinations of Rel-17 Intra-UE multiplexing and other HARQ-ACK enhancements only little input has been received. 
Considering the ‘new’ UE capability #1 and the pending issues on the Rel-17 Intra-UE multiplexing framework as well as pending decisions on the multiplexing of different priority UCI on PUSCH / PUCCH, it would be maybe better to discuss these combinations (efficiently & in detail) when having more clarity on the overall Rel-17 Intra-UE multiplexing operation available considering the hopefully large progress during RAN1#107bis-e in AI 8.3.3. 
It is therefore suggested, to focus the discussions on the other remaining issues of HARQ-ACK enhancements in RAN#107bis-e, and post-pone the related joint operation discussions with Rel-17 Intra-UE multiplexing to RAN1#108 – when having more clarity on the R17 Intra-UE mux operation as well as having more input on the intended operation available from companies contributions. 
Moderator Proposal:  Focus the discussions on the other remaining issues of HARQ-ACK enhancements in RAN#107bis-e, and post-pone the related joint operation discussions with Rel-17 Intra-UE multiplexing to RAN1#108 (when having more clarity on the R17 Intra-UE mux operation as well as having more input on the intended operation available from companies’ contributions). 
	Supporting companies 
	Nokia/NSB, Lenovo, DOCOMO, vivo, Panasonic, Samsung, Intel, CATT, Sharp, NEC,OPPO, Spreadtrum, ZTE, LG

	Objecting companies
	Huawei/Hisi



	Company
	Comments 

	Huawei/Hisi
	Should be noted that the support of joint operation will impact the RRC descriptions, and such cross WG issues should be discussed as early as possible.

	Moderator
	Based on the input provided here, let’s focus on completing the stand-alone features as well as potential joint operation with R16 features and Rel-17 HARQ enhancements. 

	
	

	
	





RRC parameter related proposals

Enhanced Type 3 CB: 
· Nokia/NSB [1]: Re-add the RRC parameter for the DCI field configuration in row 17 of the Enh. Type-3 HARQ-ACK codebook for the primary PUCCH cell group (that was lost when moving from v006 to v007 in the final RRC parameter discussions in RAN1#107-e).
	pdsch-HARQ-ACK-enhType3DCIfield
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in the primary cell group if the more than one enhanced Type 3 HARQ-ACK codebook is configured for the primary PUCCH cell group. 
	Enabled 


· Support separate configuration of the DCI field presence for enh. Type 3 B for DCI format 1_2:
· Yes: Nokia/NSB [1], Huawei/HiSi [2]
· No:  

PUCCH carrier / cell switching: 
· Remove agreed row 32 (pucch-sSCellDyn-secondaryPUCCHgroup) – no need for separate config for primary and secondary PUCCH cell group: Huawei/HiSi [2]


8.1 1st Round of email approvals
The moderator is aware of the fact, that the RRC related discussions are to start officially only on Wed, but as there had been 3 concrete proposals brought forward, the moderator would appreciate early input on these (to have a good starting point of what is to be proposed).
Please provide your input below, so that based on the input given the moderator will adjust his first RRC parameter sheet for discussions starting Jan 20th accordingly. There will only be this one round of questions here – as said, to have a head start for the RRC parameter discussions (where usually there had been less feedback..). 

Proposal 8.1.1: Re-add the RRC parameter for the DCI field configuration in row 17 of the Enh. Type-3 HARQ-ACK codebook for the primary PUCCH cell group (that was lost when moving from v006 to v007 in the final RRC parameter discussions in RAN1#107-e, currently we only have the configuration for the secondary PUCCH cell group)? i.e., 
	pdsch-HARQ-ACK-enhType3DCIfield
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in the primary cell group if the more than one enhanced Type 3 HARQ-ACK codebook is configured for the primary PUCCH cell group. 
	Enabled 



	Supporting companies 
	Nokia/NSB, DOCOMO Huawei/Hisi, vivo, Samsung, Intel, CATT, NEC,OPPO, ZTE, QC

	Objecting companies
	



	Company
	Comments 

	
	

	
	

	
	

	
	




[bookmark: _Hlk93478420]Mod Proposal 8.1.2: Support separate configuration of the DCI field presence for enh. Type 3 HARQ-ACK CB for DCI format 1_2 (i.e. pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-2 as discussed in RAN1#107-e already)?



	Supporting companies 
	Nokia/NSB, vivo, Samsung, Intel,OPPO, QC

	Objecting companies
	



	Company
	Comments 

	ZTE
	Some clarification is needed, the DCI field means the triggering DCI with the ‘one-shot HARQ-ACK request’ set to ‘1’, or the DCI field for N= log2 (M) bits?

	Moderator
	@ZTE: this is the N= log2 (M) bits field. This pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-2 earlier discussed in row 13. I clarify this above. 

	
	

	
	



Proposal 8.1.3: Remove the agreed /stable row 32 (pucch-sSCellDyn-secondaryPUCCHgroup), i.e. to not support separate configuration of dynamic PUCCH switching for the secondary PUCCH cell group? i.e., 
	pucch-sSCellDyn-secondaryPUCCHgroup
	Configure the UE with PUCCH cell switching based on dynamic indication in DCI format 1_1 as described in Clause 9.1.5 of TS 38.213 in the secondary PUCCH cell group. 
Note: Can only be configured if the UE is configured with  twoPUCCHgroup (i.e., conditional)
	Enabled



	Supporting companies 
	

	Objecting companies
	Nokia/NSB, Samsung, ZTE



	Company
	Comments 

	Nokia/NSB,
	We agreed this RRC parameter already and it is part of the running RAN2 CR already. Changing this will only create unnecessary hazzled by saving a single bit. Moreover, as discussed last time we think that this will be needed. 

	ZTE
	Share the view with Nokia, restrict the two PUCCH groups as the same configuration is not better for flexibility 

	Huawei/Hisi
	OK to have it if already captured as ‘stable’, though we do not observe explicit agreement for that parameter.

	Moderator
	@Huawei: thanks. 
As this seems to be not agreeable, the moderator will not include this change for the start of the email discussion round on RRC parameters. 




Input to GTW sessions during RAN1#107bis-e
9.1 1st GTW session (Mon. Jan. 17th, 2022)
Lenovo/Moto identified the missing half-duplex CA operation from the specification and suggests certain handling. Let’s first agree on the support for half-duplex CA in general, so that we know the support / not support already before discussing the detailed handling in terms of ‘invalid’ symbols: 

Proposal 1: SPS HARQ-ACK deferral is supported also for half-duplex CA UEs. 
· FFS details

On the DCI size alignment of PUCCH carrier switching, there had been two additional fields suggested by different companies. As one of them is related to unlicensed band operation and support, it would be good to also clarify the general support for unlicensed band operation here as well. So the following proposals are brought forward: 
Proposal 2: PUCCH cell switching between cells with shared spectrum channel access (in any mode) is supported.
Proposal 3: PUCCH cell switching between a cell with licensed spectrum and a cell with shared spectrum channel access (in any mode) is supported.
Proposal 4: The DCI size alignment handling for ‘ChannelAccess-CPext’ field is based on padding ‘0’ bits to smaller field until the bit width of the field for all the PUCCH cells are the same. 

SPS HARQ with PUCCH carrier switching based on dynamic indication
Some companies raise the issue that further clarifications on the SPS operation is still needed. Please note, that we only agreed to support the PUCCH carrier switching for the activation SPS DCI and the SPS release, but not the SPS PDSCH without associated DCI. Clearly, this needs to be clarified, before e.g. being able to discuss the dynamic PUCCH cell switching in combination with SPS HARQ-ACK deferral. 
Proposal 5: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. 

One-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource
Based on the input documents, only a single company is suggesting to revert the RAN1#107-e WA assumption to support the early triggering – whereas more than 10 companies at least indicate based on their minimum value for the HARQ_retx_offset that early triggering should be possible. 

Proposal 6: RAN1 confirms the following RAN1#107-e working assumption: 
	Working Assumption 
For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication




DCI field(s) used for the HARQ_retx_offset indication: 
Based on the input received, all companies suggest to use at least the MCS field (if 5 bits / 32 states are sufficient) and some companies indicate that MCS + NDI field should be used (if 6 bits would be needed). Maybe we could take the conditional decision here already, and potentially agree the minimum and maximum value later on. 
Proposal 7: For one-shot triggering of HARQ-ACK re-transmission, the HARQ_retx_offset is indicated by a 
· the bits of the MCS field for transport block 1, if 5bits / <=32 states are required; or 
· the combination of MCS and NDI field bits for transport block 1, if 6 bits / >32 & <=64 states are required.    


Proposal 8: For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is given by [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value] with an indication of 1 slot / sub-slot within that range.
· FFS the fixed value of min_HARQ_retx_offset_value
· FFS the fixed value of max_HARQ_retx_offset_value

PUCCH carrier switching / MAC CE & FR2
There had been discussions during RAN1#107-e already on the FR2 support and the related MAC-CE updates to enable PUCCH spatial relations on SCells(s) with PUCCH carrier switching, brought up again by QC. 
To get more clarity (if further discussions are needed), the moderator suggests to take a decision on the support for this MAC CE change in GTW session, as we already discussed this extensively and would just need clarify (as RAN2 impact). 
Proposal 9: Conclude the earlier discussions on MAC-CE for spatial relations updates by adopting either: 
· Alt. 1: Proposed Agreement: For PUCCH cell switching, support MAC CE activation indicating a set of values of pucch-SpatialRelationInfoId applicable to the alternative PUCCH sSCell. 
· Inform RAN2 about this decision
· Alt. 2: Proposed Conclusion: There is no consensus to support MAC CE activation indicating a set of values of pucch-SpatialRelationInfoId applicable to the alternative PUCCH sSCell for PUCCH cell switching in Rel-17 .

PUCCH repetition and SPS HARQ-ACK deferral
About 2/3 of the companies providing input suggesting supporting the combination of PUCCH repetition and SPS HARQ-ACK deferral and about 1/3 of the companies suggest not to support this combination. The argumentation that had been there earlier already is that the PUCCH repetition operation has inherently included the deferral already. So there is no need to complicate the operation if something is supported already. 
On the earlier discussed Alternatives (Alt. 1 vs. Alt. 3), 6 companies prefer Alt. 1 and 4 companies prefer Alt. 3 operation. Two companies specifically point out issues by adopting Alt. 3, such as additional HARQ-ACK dropping and still the parallel operation of the deferral procedures of SPS deferral and PUCCH repetition, if a HARQ-ACK information with are partially subject to SPS HARQ deferral and SPS HARQ not being subject to SPS HARQ-ACK deferral, requiring further adaptations to Alt. 3 as proposed by CATT. The situation / input by different companies shown here: 
	Support the joint operation of SPS HARQ-ACK deferral and PUCCH repetition: 
· Yes:  vivo [3] (if easily agreeable), CATT [5], Sony [6], DOCOMO [8], OPPO [13], Intel [15], Ericsson [18], LG [23] 
· No: Nokia/NSB [1] (not needed), Huawei/HiSi [2], ZTE [4], Spreadtrum [10], Lenovo/Moto [21] (?, not expect that an SPS PUCCH resource is configured with repetition)
How to support this: 
· Alt. 1 – i.e. PUCCH repetition procedure from the initial slot: 
· Yes: Nokia/NSB [1] (if supported), ZTE [4] (if supported), Sony [6], DOCOMO [8] (with modifications), OPPO [13], LG [23]
· Alt. 3 – i.e. SPS HARQ-ACK deferral procedure from the initial slot: 
· Yes: vivo [3], CATT [5] (with modification), Intel [15], Ericsson [18], 
· No: Nokia/NSB [1] (allows for SPS periodicity smaller than repetition factor, creates issues if having some SPS bits subject to deferral and some SPS bits not subject to deferral  parallel procedures for the two different classes), DOCOMO [2] (some SPS HARQ-ACK bits in the initial slot may be dropped, which leads to more HARQ-ACK dropping than in Rel-16), 



Moreover, three companies point out that the SPS deferral with PUCCH repetition may further complicate the PUCCH repetition procedure due to overlap restrictions and provide different solutions there. 
Looking at this rather unclear situation, it is proposed to check already in the first GTW session if there is a chance to have this feature in Rel-17 – to prevent unnecessary additional discussions on the needed details. 

Proposal 10: RAN1 to clarify the support of joint operation of PUCCH repetition and SPS deferral, by either adopting: 
· Alt. 1: Proposed Agreement: Support the joint operation of SPS HARQ-ACK deferral and PUCCH repetition based on Alt. 1 (from RAN1#107-e), i.e., 
· If the PUCCH format or PUCCH resource in the initial slot has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules of SPS HARQ deferral.
· In case the PUCCH in the initial slot does not have a PUCCH repetition factor larger than 1, the SPS HARQ-ACK deferral rules for the initial slot apply. If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation after the first PUCCH repetition.
· FFS: Additional modifications or relaxations of the overlapping restrictions
· Alt. 2: Proposed Agreement: Support the joint operation of SPS HARQ-ACK deferral and PUCCH repetition based on Alt. 3 (from RAN1#107-e), i.e., 
· If the SPS HARQ from the initial PUCCH slot is subject deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure without taking PUCCH repetition into account. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation after the first PUCCH repetition.
· FFS: Additional modifications or relaxations of the overlapping restrictions
· Alt. 3: Proposed Conclusion: There is no consensus to support joint operation of SPS HARQ-ACK deferral and PUCCH repetition in Rel-17. 

PUCCH repetition and semi-static PUCCH cell switching
On the PUCCH repetition operation, there are 10 companies suggesting to keep the PUCCH repetition on the cell of the first PUCCH repetition whereas 2 companies think there should be PUCCH carrier switching within a PUCCH repetition bundle to be supported.
On the details of supporting PUCCH cell switching within a PUCCH repetition bundle, two different flavours are discussed (with each about same number of supporting companies): 
· Alt. 2A: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]
· Alt. 2B: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped (i.e. total number of repetitions not guaranteed). Example figure for 4 repetitions where in total only 3 repetitions are transmitted:
[image: ]

Therefore, the following is suggested: 
Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the related PUCCH repetition handling is FFS (e.g. Option Alt 2A or Alt. 2B). 


PUCCH cell switching – Type 1 CB construction
The Type 1 CB construction had been discussed for several meetings, and would need to be agreed now after having the first version of the R17 specs available. 
Based on the input received, all companies think for semi-static PUCCH cell switching the k1 set(s) of PCell / SPCell / PUCCH SCell should be used, for dynamic PUCCH cell switching 9 companies think the configured sets of the indicated PUCCH cell should be used but one company thinks it should be aligned with the semi-static operation (i.e. using PCell). 
Proposal 12: For PUCCH cell switching based on semi-static time domain pattern, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the PCell / SPCell / PUCCH SCell. 
Proposal 13: For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell. 


HARQ-ACK codebooks size ambiguity of CB to be re-transmitted (for Type 2 CB): 
Moreover, as discussed already in RAN1#107-e, several companies propose to re-use the C-T-DAI mechanism for the one-shot triggering to enable preventing missed DCI issues. Some companies last time thought this not to be needed but it would be good this time to clarify if such solution is to be adopted or not (to not drag along the decision further). 
If having such mechanism defined, the also here some defined UE behaviour would be needed in case the HARQ-ACK CB size in the original PUCCH slot /sub-slot is not aligned with the intended size indicated in the one-shot triggering DCI. The most reasonable assumption here would be that the UE would add zeros (0-padding) to get to the indicated size. 
In case we do not support the size indication (or a size indication is not provided), three companies indicate the need to specify a UE behavior, if the a re-transmission is triggered but the UE do not generate a valid HARQ-ACK codebook (i.e. all scheduling DCIs missed). Two companies suggest, that the UE would then ignore the one-shot triggering DCI. 

Proposal 14: RAN1 to clarify the HARQ-ACK CB size ambiguity handling, by either adopting: 
· Alt. 1: Proposed Agreement: For one-shot HARQ re-transmission on PUCCH, the DAI field in the triggering DCI (if present) indicates the size of the HARQ-ACK CB to be re-transmitted.
· If the indicated size of the HARQ-ACK CB in the triggering DCI and the HARQ-ACK CB size of the HARQ-ACK information to be re-transmitted are different, the UE does zero padding to the HARQ-ACK codebook of the original slot to align with the indicated HARQ-ACK CB size. 
· If the HARQ-ACK CB size is not indicated in the triggering DCI, the UE should ignore the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.
· Alt. 2: 
· Proposed Conclusion: There is no consensus to support a mechanism (such as DAI) to indicate the size of the HARQ-ACK CB to be re-transmitted for one-shot HARQ re-transmission on PUCCH in Rel-17. 
· Proposed Agreement: The UE should ignore the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.

Dynamic PUCCH carrier switching and SPS HARQ-ACK deferral
10 companies providing input suggesting supporting the combination of dynamic PUCCH cell switching and SPS HARQ-ACK deferral (at least if having some simple conditions) whereas 4 companies suggest not to support this combination.
Looking at the details provided, there seems to be some companies thinking, the deferred SPS HARQ-ACK should not be multiplexed on the dynamically indicated PUCCH sSCell (in contrast to the initial SPS HARQ, based on the dynamic PUCCH cell operation decision) whereas some companies think such multiplexing should be possible (aligned with the operation for the initial SPS HARQ-ACK occasion). And further clarifications would be also needed to identify the order of multiplexing and if the SPS PUCCH resource would need to be checked on the PCell first (or not, see discussions from RAN1#107-e). So clearly, some further discussions would be needed here to figure out the details.
 
Looking at this rather unclear situation, it is proposed to check already in the first GTW session if there is a chance to have this feature in Rel-17 and if so, if multiplexing the deferred SPS HARQ on the alternative PUCCH sSCell is supported – to prevent unnecessary additional discussions on the needed details. 
	SPS deferral and PUCCH cell switching based on dynamic indication: 
· Support:  Nokia/NSB [1] (if simple conditions), Huawei/HiSi [2], vivo [3] (if simple conditions), ZTE [4], Qualcomm [11] (?), Apple [17] (for the same numerology / PUCCH slot/subslot length only), Ericsson [18], NEC [20], Lenovo/Moto [21], LGE [23]
· Do not support: CATT [5], DOCOMO [8], Spreadtrum [10], Intel [15]



Proposal 15: RAN1 to clarify the support of joint operation of dynamic PUCCH cell switching and SPS deferral, by either adopting: 
· Alt. 1: Proposed Agreement: Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is supported, and dynamically scheduled PUCCH on a target PUCCH sScell other than Pcell/PSCell/PUCCH-Scell (i.e. PUCCH sSCell) can be used for multiplexing deferred SPS HARQ-ACK. 
· Alt. 2: Proposed Agreement: Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is supported, and dynamically scheduled PUCCH on a target Scell other than Pcell/PSCell/PUCCH-Scell (i.e. PUCCH sSCell) cannot be used for multiplexing deferred SPS HARQ-ACK. 
· Alt. 3: Proposed Conclusion: There is no consensus to support joint operation of PUCCH cell switching based on dynamic indication and SPS HARQ-ACK deferral in Rel-17. 


Joint operation of Rel-17 Intra-UE multiplexing enhancements and R17 HARQ-Ack feedback enhancements
There had been input by several companies on the joint operation of Rel-17 Intra-UE multiplexing (i.e. mux of different priority UCI on PUCCH / PUSCH) and SPS HARQ-ACK deferral (incl. some details), but on the other possible combinations of Rel-17 Intra-UE multiplexing and other HARQ-ACK enhancements only little input has been received. 
Considering the ‘new’ UE capability #1 and the pending issues on the Rel-17 Intra-UE multiplexing framework as well as pending decisions on the multiplexing of different priority UCI on PUSCH / PUCCH, it would be maybe better to discuss these combinations (efficiently & in detail) when having more clarity on the overall Rel-17 Intra-UE multiplexing operation available considering the hopefully large progress during RAN1#107bis-e in AI 8.3.3. 
It is therefore suggested, to focus the discussions on the other remaining issues of HARQ-ACK enhancements in RAN#107bis-e, and post-pone the related joint operation discussions with Rel-17 Intra-UE multiplexing to RAN1#108 – when having more clarity on the R17 Intra-UE mux operation as well as having more input on the intended operation available from companies contributions. 
Moderator Proposal:  Focus the discussions on the other remaining issues of HARQ-ACK enhancements in RAN#107bis-e, and post-pone the related joint operation discussions with Rel-17 Intra-UE multiplexing to RAN1#108 (when having more clarity on the R17 Intra-UE mux operation as well as having more input on the intended operation available from companies’ contributions). 

9.2 2nd GTW session (Wed. Jan. 19th, 2022)
To follow up on the discussion in the first round, the following feedback was received with the proposal to include the full operation for HD-CA UEs: 
	Half-duplex CA UEs and SPS HARQ-ACK deferral
Based on the GTW discussions, we are supposed to discuss this here. Please note, that ‘half-duplex CA UE’ here does not mean the coverage enhancement half-duplex UE (but TDD with CA and half-duplex CA restrictions). 

Mod Proposal 1: SPS HARQ-ACK deferral is supported also for half-duplex CA UEs. Valid symbols in the initial and target PUCCH slot/sub-slot are determined by taking into account the following:
· among multiple serving cells enabled with half-duplex, the PUCCH in one cell colliding with at least one symbol of a set of symbols for SSB in another cell of the multiple serving cells is regarded as ‘invalid’ or ‘no symbols for UL transmission’.
· among multiple serving cells enabled with half-duplex, the PUCCH in one cell colliding with at least one symbol of a set of symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponding to a PDCCH, PDSCH, or CSI-RS reception configured by higher layer on the reference cell is regarded as ‘invalid’ or ‘no symbols for UL transmission’.

	Supporting companies 
	Lenovo

	Objecting companies
	vivo, Spreadtrum, LG






As there had only be little support overall for the issue (and several companies suggesting not to support it), the following conclusion is proposed: 

Proposed Conclusion: There is no consensus to support SPS HARQ-ACK deferral for half-duplex CA UEs in Rel-17. 


Also, as a follow-up to the 1st round GTW sessions, we discuss the issue on which cell the SPS HARQ is to be carried for dynamic PUCCH cell switching (incl. new options based on reasons provided by Samsung in the first GTW session). The discussions in the 1st round of email discussions can be summarized as: 

	There had been discussions in the GTW session, Samsung raised the issue of complexity when having different handling for the first SPS PDSCH, and the remaining SPS PDSCHs without associated DCI. Therefore 3 options are suggested here, let’s see where companies stand: 
Proposal 5: For dynamic PUCCH cell switching, 
· Alt. 1: the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· Alt. 2: the HARQ-ACK of SPS PDSCH without associated DCI (including the first SPS PDSCH activated by Activation DCI) is to be transmitted on the dynamically indicated PUCCH cell in the SPS activation DCI . 
· Alt. 3: the HARQ-ACK of SPS PDSCH without associated DCI (including the first SPS PDSCH activated by Activation DCI) is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI 
· Note: This changes an earlier agreement in terms of handling for the the first SPS PDSCH activated by Activation DCI
	Alt. 1 – supporting companies
	(7) Huawei/Hisi, vivo (1st preference), CATT (1st preference), NEC(1st preference),OPPO, ZTE(2nd), QC,

	Alt. 2 – supporting companies
	 (7) vivo (acceptable), MediaTek, Panasonic(1st preference), Samsung (2nd), Intel, Ericsson, ZTE(1st preference)

	Alt. 3 – supporting companies
	(9) Nokia/NSB, Lenovo, Panasonic(2nd preference), Samsung (1st), Intel, CATT (2nd preference), NEC(2nd preference), DOCOMO, LG (2nd)

	Other
	







Let’s try to down-select in the GTW session. The third alternative is changed to clarify the change of the earlier agreement: 

Proposal 5: For dynamic PUCCH cell switching, 
· Alt. 1: the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· Alt. 2: the HARQ-ACK of SPS PDSCH without associated DCI (including the first SPS PDSCH activated by Activation DCI) is to be transmitted on the dynamically indicated PUCCH cell in the SPS activation DCI . 
· Alt. 3: the HARQ-ACK of SPS PDSCH without associated DCI (including the first SPS PDSCH activated by Activation DCI) is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. 
· The earlier RAN1 agreement is revised with the following changes in red 
	Agreement
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases





One-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource

Proposal 6: RAN1 confirms the following RAN1#107-e working assumption: 
	Working Assumption 
For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication



	Supporting companies 
	Nokia/NSB, Sony, DOCOMO Huawei/Hisi, vivo, Panasonic, Intel, CATT, NEC,OPPO, Ericsson, ZTE

	Objecting companies
	Samsung, QC, LG



Based on the input received, all companies suggest to use at least the MCS field (if 5 bits / 32 states are sufficient) and some companies indicate that MCS + NDI field should be used (if 6 bits would be needed). Maybe we could take the conditional decision here already, and potentially agree the minimum and maximum value later on. 
Mod Proposal 7: For one-shot triggering of HARQ-ACK re-transmission, the HARQ_retx_offset is indicated by a 
· the bits of the MCS field for transport block 1, if <=5bits / <=32 states are required; or 
· the combination of MCS and NDI field bits for transport block 1, if 6 bits / >32 & <=64 states are required.    

	Supporting companies 
	Nokia/NSB, Sony, DOCOMO Huawei/Hisi, vivo, Panasonic, Intel, CATT, NEC, Spreadtrum, Ericsson, ZTE

	Objecting companies
	Samsung, QC




PUCCH carrier switching / MAC CE & FR2
There had been discussions during RAN1#107-e already on the FR2 support and the related MAC-CE updates to enable PUCCH spatial relations on SCells(s) with PUCCH carrier switching, brought up again by QC. 
The following input was received during the 1st round of email discussions: 
	Proposal 9: Conclude the earlier discussions on MAC-CE for spatial relations updates by adopting either: 
· Alt. 1: Proposed Agreement: For PUCCH cell switching, support MAC CE activation indicating a set of values of pucch-SpatialRelationInfoId applicable to the alternative PUCCH sSCell. 
· Inform RAN2 about this decision
· Alt. 2: Proposed Conclusion: There is no consensus to support MAC CE activation indicating a set of values of pucch-SpatialRelationInfoId applicable to the alternative PUCCH sSCell for PUCCH cell switching in Rel-17 .

	Alt. 1 – supporting companies
	QC

	Alt. 2 – supporting companies
	Nokia/NSB (to respect the RAN1#107-e discussions, but would be fine to support Alt. 1 in principle), Samsung, DOCOMO,OPPO






As we need to close the issue, there seems to be really no consensus here, so let’s try to note this here to not come back to it a third time: 
Proposed Conclusion: There is no consensus to support MAC CE activation indicating a set of values of pucch-SpatialRelationInfoId applicable to the alternative PUCCH sSCell for PUCCH cell switching in Rel-17 .


PUCCH repetition and SPS HARQ-ACK deferral
This had been discussed now for 3 meetings in a row – including this one. 
The following input was received in the 1st round:
	Proposal 10: RAN1 to clarify the support of joint operation of PUCCH repetition and SPS deferral, by either adopting: 
· Alt. 1: Proposed Agreement: Support the joint operation of SPS HARQ-ACK deferral and PUCCH repetition based on Alt. 1 (from RAN1#107-e), i.e., 
· If the PUCCH format or PUCCH resource in the initial slot has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules of SPS HARQ deferral.
· In case the PUCCH in the initial slot does not have a PUCCH repetition factor larger than 1, the SPS HARQ-ACK deferral rules for the initial slot apply. If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation after the first PUCCH repetition.
· FFS: Additional modifications or relaxations of the overlapping restrictions
· Alt. 2: Proposed Agreement: Support the joint operation of SPS HARQ-ACK deferral and PUCCH repetition based on Alt. 3 (from RAN1#107-e), i.e., 
· If the SPS HARQ from the initial PUCCH slot is subject deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure without taking PUCCH repetition into account. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation after the first PUCCH repetition.
· FFS: Additional modifications or relaxations of the overlapping restrictions
· Alt. 3: Proposed Conclusion: There is no consensus to support joint operation of SPS HARQ-ACK deferral and PUCCH repetition in Rel-17. 


	Alt. 1 – supporting companies
	Nokia/NSB (if supported, but prefer not to support), Sony, Panasonic, DOCOMO (if supported),OPPO, Ericsson(2nd), LG

	Alt. 2 – supporting companies
	Lenovo, vivo (if supported), Intel, CATT,OPPO, Ericsson (1st), LG (can accept)

	Alt. 3 – supporting companies 
	Nokia/NSB, Lenovo Huawei/Hisi, vivo, Samsung, CATT, Sharp, NEC, DOCOMO, Spreadtrum, ZTE, QC

	Other
	





As majoriy of companies proposing not to support this combination, to close the related discussions (and prevent the need to discuss further details), the following is proposed: 

Proposed Conclusion: There is no consensus to support joint operation of SPS HARQ-ACK deferral and PUCCH repetition in Rel-17. 

PUCCH repetition and semi-static PUCCH cell switching
This issue has been discussed in RAN1 for several meetings in a row as well. The following input was received: 
	Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the related PUCCH repetition handling is FFS (e.g. Option Alt 2A or Alt. 2B). 

	Supporting companies 
	Nokia/NSB, Apple, DOCOMO Huawei/Hisi, vivo, Panasonic, Intel, CATT, Sharp, NEC,OPPO, ZTE(can accept), QC, LG

	Objecting companies
	Samsung



On the details of supporting PUCCH cell switching within a PUCCH repetition bundle, two different flavours are discussed (with each about same number of supporting companies): 
Proposal 6.3.2: Select one of the two alternatives on the PUCCH repetition handling for semi-static PUCCH carrier switching of PUCCH repetitions considered as invalid: 
· Alt. 2A: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]
· Alt. 2B: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped (i.e. total number of repetitions not guaranteed). Example figure for 4 repetitions where in total only 3 repetitions are transmitted:
[image: ]


	Alt. 2A – supporting companies
	Nokia/NSB, Lenovo Huawei/Hisi, MediaTek, Panasonic, Intel, CATT, NEC(1st preference), DOCOMO (can accept), Ericsson, ZTE(can accept), QC, LG

	Alt. 2B – supporting companies
	vivo, NEC(2nd preference), DOCOMO (1st preference)

	Other
	Samsung






Therefore, it is proposed to agree the proposal with Alt. 2A:
Mod Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]


PUCCH cell switching – Type 1 CB construction
The Type 1 CB construction had been discussed for several meetings, and would need to be agreed now after having the first version of the R17 specs available. 
This issue has been discussed in RAN1 for several meetings in a row as well. The following input was received: 
	Proposal 13: For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell. 
	Supporting companies 
	Nokia/NSB, DOCOMO Huawei/Hisi, vivo, MediaTek, Panasonic, Intel, CATT, NEC,OPPO, ZTE, QC

	Objecting companies
	Samsung, LG






Proposal 13: For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell. 

HARQ-ACK codebooks size ambiguity of CB to be re-transmitted (for Type 2 CB): 
Moreover, as discussed already in RAN1#107-e, several companies propose to re-use the C-T-DAI mechanism for the one-shot triggering to enable preventing missed DCI issues. Some companies last time thought this not to be needed but it would be good this time to clarify if such solution is to be adopted or not (to not drag along the decision further). 
The following input is received: 
	Mod Proposal 14: RAN1 to clarify the HARQ-ACK CB size ambiguity handling, by either adopting: 
· Alt. 1: Proposed Agreement: For one-shot HARQ re-transmission on PUCCH, the DAI field in the triggering DCI (if present) indicates the size of the Type 2 HARQ-ACK CB to be re-transmitted.
· If the indicated size of the HARQ-ACK CB in the triggering DCI and the HARQ-ACK CB size of the HARQ-ACK information to be re-transmitted are different, the UE does zero padding to the HARQ-ACK codebook of the original slot to align with the indicated HARQ-ACK CB size. 
· If the HARQ-ACK CB size is not indicated in the triggering DCI, the UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.
· Alt. 2: 
· Proposed Conclusion: There is no consensus to support a mechanism (such as DAI) to indicate the size of the HARQ-ACK CB to be re-transmitted for one-shot HARQ re-transmission on PUCCH in Rel-17. 
· Proposed AgreementConclusion: The UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.

	Alt. 1 – supporting companies
	Nokia/NSB, Sony, Lenovo Huawei/Hisi, Panasonic, Intel, CATT, NEC, Spreadtrum (with clarification) , ZTE, LG

	Alt. 2 – supporting companies
	Huawei/Hisi, vivo, [Samsung], DOCOMO,OPPO

	Other
	QC







So we either agree the DAI operation here (Alt. 1) and if we cannot agree this, it is proposed to note Alt. 2 as conclusion. 
But let’s try to first see if we can agree Alt. 1 here: 

Proposed Agreement: For one-shot HARQ re-transmission on PUCCH, the DAI field in the triggering DCI (if present) indicates the size of the Type 2 HARQ-ACK CB to be re-transmitted.
· If the indicated size of the HARQ-ACK CB in the triggering DCI and the HARQ-ACK CB size of the HARQ-ACK information to be re-transmitted are different, the UE does zero padding to the HARQ-ACK codebook of the original slot to align with the indicated HARQ-ACK CB size. 
· If the HARQ-ACK CB size is not indicated in the triggering DCI, the UE should ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.


Handling if new HARQ information is available for a certain HARQ process:
Qualcomm discussed in their TDoc, that if certain HARQ process IDs of the requested HARQ CB to be retransmitted are no longer available, i.e. the content of one or more HARQ process(es) included in the cancelled HARQ CB is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated. For this case, the UE does not need to store ‘old’ HARQ-ACK information. The alternative here would be for the UE to store the HARQ-ACK codebook (as it was creating in the initial / original slot) and would re-transmit also this ‘old’ HARQ-ACK information.
The following feedback was received in the first round: 
	Proposal 3.3.3: RAN1 to clarify the following one-shot HARQ-ACK re-transmission operation, by either adopting: 
· Alt. 1: For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated. 
· Alt. 2: For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the original content of HARQ-ACK CB without updating the HARQ-ACK information of HARQ process(es) that had been updated. 
	Alt. 1 – supporting companies
	Lenovo, Apple, vivo (open to discuss), CATT (1st preference), Spreadtrum, ZTE, QC, LG

	Alt. 2 – supporting companies
	Nokia/NSB, Sony Huawei/Hisi, vivo (1st preference), Samsung, Intel, CATT (2nd preference), DOCOMO,OPPO, Ericsson






Based on the input received (slight majority), Alt. 2 is proposed which seems to be also according to the existing agreements and specifications: 
Mod Proposal 3.3.3: Adopt Alt. 2:
· For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the original content of HARQ-ACK CB without updating the HARQ-ACK information of HARQ process(es) that had been updated. 



9.3 3rd GTW session (Fri. Jan. 21st, 2022)
Dynamic PUCCH carrier switching and SPS HARQ-ACK deferral
We had two rounds of emai discussions on this combination, where based on the 1st round the two alternatives with most supporting companies had been checked in the 2nd round with the following outcome: 
	Proposal 15: RAN1 to clarify the support of joint operation of dynamic PUCCH cell switching and SPS deferral, by either adopting: 
· Alt. 2: Proposed Agreement: Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is supported, and dynamically scheduled PUCCH on a target Scell other than Pcell/PSCell/PUCCH-Scell (i.e. PUCCH sSCell) cannot be used for multiplexing deferred SPS HARQ-ACK. 
· Alt. 3: Proposed Conclusion: There is no consensus to support joint operation of PUCCH cell switching based on dynamic indication and SPS HARQ-ACK deferral in Rel-17. 
	Alt. 2 – support joint operation
	vivo (can accept) Huawei/Hisi, NEC, Panasonic, LG

	Alt. 3 – do not support joint operation
	Samsung, DOCOMO, vivo (1st preference), QC, CATT,OPPO, ZTE(can accept), Nokia/NSB, Intel, Ericsson, Lenovo






As during the ongoing discussions, the number of companies that prefer to actually not support this combination had been increasing (and a clear majority) it is proposed to conclude to not support this in Rel-17 and not further discuss this: 
Proposed Conclusion: There is no consensus to support joint operation of PUCCH cell switching based on dynamic indication and SPS HARQ-ACK deferral in Rel-17. 

Dynamic PUCCH cell switching – Type 1 CB construction
This issue has been discussed for a while, and it is marked in the SR as not completed. The following input as provided: 
	
Proposal 13: For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell. 
	Supporting companies 
	Nokia/NSB, DOCOMO Huawei/Hisi, vivo, MediaTek, Panasonic, Intel, CATT, NEC,OPPO, ZTE, QC, LG

	Objecting companies
	Samsung






This is basically a binary decision – one way or the other. Considering the input given to this meeting (in companies contributions) and in the discussions here, it is proposed to agree this: 
Proposal 13: For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell. 

HARQ_retx_offset for one-shot triggering of HARQ-ACK re-tx
We had several discussions on this, and the moderator suggested based on the input give to this meeting the following to combinations to consider, with the following input given:
	Proposal 3.5.1: For one-shot HARQ-ACK re-transmission, 
· Alt. 1: 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -16.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 32.  
· Note: 6bits / >32 states required
· Alt. 2: 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -7.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 24.  
· Note: 5bits / 32 states required
 
	Alt. 1 – supporting companies
	DOCOMO(2nd preference) Huawei/Hisi, CATT, Panasonic, Sony, Nokia/NSB, Intel (2nd)

	Alt. 2 – supporting companies
	DOCOMO(1st preference), vivo, OPPO, Panasonic, ZTE, Intel (1st), LG, Lenovo

	Other
	Samsung (-7, 8), QC (0, 15)






As this is also pending for a while and is required to also still decide on the DCI field, this is to be decided in the GTW session. Maybe we couldl compromise here e.g. on Alt. 2 here (having majority support and are close to the smaller range requested by some companies): 
Mod Proposal 3.5.1: For one-shot HARQ-ACK re-transmission, 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -7.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 24.  
· Note: 5bits / 32 states required

On the DCI field used, assuming we go for the proposal the MCS field should be sufficient. I will therefore, have a proposal here that should be clear that the yellow part in brackets is only needed if we would still go for a larger range (e.g. Alt. 1 above). 

Mod3 Proposal 7: For one-shot triggering of HARQ-ACK re-transmission, the HARQ_retx_offset is indicated by the bits of the MCS field [and the bit of the NDI field] for transport block 1. 


PUCCH repetition and semi-static PUCCH cell switching
This is a follow-up to the discussions in the last GTW session. Further discussions happened in the 2nd round, by trying to explore the option preferred by Samsung (as only objecting company) a bit more and then check where companies stand. 
	Round 1 of email discussions
Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the related PUCCH repetition handling is FFS (e.g. Option Alt 2A or Alt. 2B). 

	Supporting companies 
	Nokia/NSB, Apple, DOCOMO Huawei/Hisi, vivo, Panasonic, Intel, CATT, Sharp, NEC,OPPO, ZTE(can accept), QC, LG

	Objecting companies
	Samsung



On the details of supporting PUCCH cell switching within a PUCCH repetition bundle, two different flavours are discussed (with each about same number of supporting companies): 
Proposal 6.3.2: Select one of the two alternatives on the PUCCH repetition handling for semi-static PUCCH carrier switching of PUCCH repetitions considered as invalid: 
· Alt. 2A: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]
· Alt. 2B: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped (i.e. total number of repetitions not guaranteed). Example figure for 4 repetitions where in total only 3 repetitions are transmitted:
[image: ]


	Alt. 2A – supporting companies
	Nokia/NSB, Lenovo Huawei/Hisi, MediaTek, Panasonic, Intel, CATT, NEC(1st preference), DOCOMO (can accept), Ericsson, ZTE(can accept), QC, LG

	Alt. 2B – supporting companies
	vivo, NEC(2nd preference), DOCOMO (1st preference)

	Other
	Samsung




Related proposal for 2nd GTW session on Wed based on 1st round input: 

Mod Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]


Additional discussions in the 2nd round

Question 6.5.1: If PUCCH cell switching within a repetition bundle would be supported, which of the two cases above do you prefer: 
· Option 1: In case of more than one overlapping PUCCH slot on the PUCCH SCell  with a single PUCCH slot on PCell, the PUCCH repetition is mapped only on the first overlapping PUCCH slot on the PUCCH sSCell. 
· Note: this is aligned with the agreed mapping in case of shorter PUCCH cell length on PUCCH Scell 
· Option 2: In case of more than one overlapping PUCCH slot on the PUCCH SCell with a single PUCCH slot on PCell, PUCCH repetitions are mapped to each of the overlapping PUCCH slot on the PUCCH sSCell.
	Option 1 – supporting companies
	DOCOMO Huawei/Hisi (2nd), NEC(2nd preference), LG

	Option 2 – supporting companies
	Samsung, QC Huawei/Hisi (1st), NEC(1st preference), Panasonic, ZTE, Nokia/NSB, Ericsson, Lenovo



Questions 6.5.2: Do you see any other issues or clarifications that would be needed in case we support PUCCH cell switching within a repetition bundle?
 Several companies raised some further issues that would need clarification

Moderator checked again, if now the positions have changed:
Question 6.5.3: After further consideration from your side, which one do you prefer:
· Alt. 1: Mod Proposal 11 from the GTW session (i.e. no PUCCH cell switching within a repetition bundle)
· Alt. 2: PUCCH cell switching per PUCCH repetition with clarification according to either Option 1 or Option 2 above 

	Alt. 1 – supporting companies
	DOCOMO, vivo, CATT,OPPO, NEC, ZTE, Nokia/NSB, Intel, LG

	Alt. 2 – supporting companies
	Samsung, Panasonic






Therefore, the moderator is coming back to trying to agree on the proposal from the last GTW session: 
Mod Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]


Dynamic PUCCH cell switching – SPS HARQ-ACK handling
This is a follow-up to the discussions in the last GTW session, on Proposal 5, where further discussions had taken place. It was discussed by some companies, that having SPS HARQ-ACK on PCell (from a later SPS PDSCH) and PUCCH sSCell (from the first SPS PDSCH) from different SPS configurations to have overlapping slots on PCell & PUCCH sSCell does not enable to define the SPS HARQ-ACK CB and related PUCCH resource. 
It should also be noted, that this applies in case the activation DCI would apply to all SPS PDSCHs, as there could be different SPS configurations activated on PCell and PUCCH sCell. 
The discussion input on different Alt. on how to handle the proposal 5 had been given: 
	Mod Proposal 5: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· Alt. 1 (proposed by ZTE, Nokia online): 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI. 
· Note: This is basically Alt. 3, but does not change the earlier agreement as the UE still applies the indicated cell (just the PUCCH sSCell cannot be indicated)
· Alt. 2 (mentioned by some companies – based on current dynamic PUCCH restrictions): 
· The following conclusion should be sufficient to not requiring to multiplex SPS HARQ-ACK on from PCell /SPcell / PUCCH Scell with the HARQ for the first SPS PDSCH based on the activation DCI on the PUCCH sSCell. 
	Conclusion (from RAN1#107-e)
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.



	Alt. 1 – supporting companies
	Samsung, DOCOMO, CATT, OPPO, Panasonic, ZTE, Nokia/NSB, Ericsson, LG, Lenovo

	Alt. 2 – supporting companies
	QC Huawei/Hisi (Alt.1 in GTW), NEC

	Other
	vivo






Based on this input the following two alternatives are sketched here, that basically both result in the same outcome. But to not overturn the earlier agreement (and to consider the first SPS PDSCH still as ‘scheduled’), Alt. 1 is suggested to be adopted based on clear majorify view:

Mod Proposal 5: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI. 


Moreover, based on the outcome of Proposal 5, the following proposal can be then adopted / change if needed online accordingly: 

Proposal 6.3.1: For dynamic PUCCH cell switching, if the HARQ-ACK for the first SPS PDSCH is indicated on the PUCCH sSCell based on the activation DCI, 
· the UE determines for the first SPS PDSCH a k1 value from the PUCCH sSCell’s K1 set according to the K1 indicator field in the activation DCI
· the UE determines for the other SPS PDSCHs without associated DCI a k1 value from PCell’s K1 set according to the K1 indicator field in the activation DCI

	Supporting companies 
	Vivo, QC Huawei/Hisi, NEC, Nokia/NSB, Intel

	Objecting companies
	







Handling of PUCCH repetition operation with one-shot HARQ-ACK re-transmission

	In the first round of email discussions on Question 3.3.4, a strong majority of companies supporting Alt. 1 (11 companies) and other alternatives only received support by a maximum of 3 companies (Alt. 2) and 2 companies (Alt. 1). 
Therefore, it is proposed to agree on the handling according to Alt. 1 based clear majority. 

Proposal 3.3.4: HARQ-ACK dropped due to staggered overlapping of PUCCH repetition should not be taken as the original HARQ-ACK for one-shot re-transmission.

	Supporting companies 
	DOCOMO, vivo Huawei/Hisi, CATT, OPPO, NEC, Panasonic, ZTE, Nokia/NSB, Lenovo

	Objecting companies
	LG









Mod Proposal 3.3.4: HARQ-ACK dropped due to staggered overlapping of PUCCH repetition should not be taken as the original HARQ-ACK for one-shot HARQ-ACK re-transmission.




9.4 4th GTW session (Tue. Jan. 25th, 2022)
One-shot HARQ-ACK re-transmission and SPS HARQ-ACK deferral
Based on the discussion in the 3rd and 4th round, the following can be noted:
· There is strong interest to support triggering also from the initial slot
· Strong majority of companies preferring to go with Option 4 (in round 5) – no special handling
 
	Question 2.8.1: If one-shot HARQ-ACK re-transmission triggering of SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot is supported, chose one of the following alternatives: 
· Option 1: The UE stops the SPS deferral procedure for those SPS HARQ-ACK bits subject to deferral in slot n+x if receiving a one-shot HARQ-ACK deferral triggering DCI in slot n for re-transmission from the ‘initial’ (original) slot of the SPS HARQ-ACK deferral. 
· The SPS HARQ-ACK bits for deferral are not appended anymore in slot n+x
· FFS: timeline definition in terms of the number of slots x (or symbols Y after the last symbol of the triggering DCI defining x)  
· Option 1A: The SPS HARQ deferral procedure stop in slot n+x applies to all SPS HARQ-ACK bits for deferral (independently if they are included in the HARQ-ACK CB triggered for re-transmission or not)
· Option 1B: The SPS HARQ deferral procedure stop in slot n+x applies only to SPS HARQ-ACK bits for deferral which are included in the HARQ-ACK CB triggered for re-transmission
· For other SPS HARQ-ACK bits for deferral the SPS HARQ-ACK deferral procedure is not affected by receiving a triggering DCI for HARQ-ACK re-transmission. 
· Option 2: Reusing the Type 3 CB operation, i.e. if the UE detects a DCI format in a PDCCH reception that triggers a HARQ-ACK codebook transmission to transmit the first HARQ-ACK codebook in a slot as described in clause 9.1.5, the UE stops the procedure to determine the earliest second slot in the slot
· The SPS HARQ-ACK bits are not appended anymore in the slot
· Option 2A: The SPS HARQ deferral procedure stopping in the slot applies to all SPS HARQ-ACK bits for deferral (independently if they are included in the HARQ-ACK CB triggered for re-transmission or not)
· Option 2B: The SPS HARQ deferral procedure stop in the slot applies only to SPS HARQ-ACK bits for deferral which are included in the HARQ-ACK CB triggered for re-transmission
· For other SPS HARQ-ACK bits for deferral the SPS HARQ-ACK deferral procedure is not affected by receiving a triggering DCI for HARQ-ACK re-transmission.
· Option 3: The UE should not expect to be triggered with one-shot HARQ-ACK transmission from an initial SPS HARQ-ACK slot, if the SPS deferral is transmitted before the slot of the HARQ-ACK re-transmission. 
· Option 4: No special treatment or optimization is defined – no additional specification impact expected 

	Option 1 in general (1A or 1B)
	

	
	Option 1A
	

	
	Option 1B
	Sony (x=0)

	Option 2 in general (2A or 2B)
	

	
	Option 2A
	DOCOMO (2nd preference), QC, vivo, Spreadtrum, NEC(1st preference)

	
	Option 2B
	OPPO, Samsung

	Option 3
	vivo Huawei/Hisi (1st), LG(2nd), NEC(2nd preference)

	Option 4
	DOCOMO (1st preference), Apple Huawei/Hisi (2nd), Intel,OPPO, LG (1st), CATT, ZTE (can accept), Spreadtrum, Nokia/NSB, Samsung, Lenovo, Sony (don’t mind this option)

	Other
	







As Option 4 seems to be the strong majority view, the following is suggested to be agreed. Please note, that with Option 4 there is a re-transmission of the SPS HARQ for deferral – and therefore the last bullet point has not been changed, but only it is further clarified what happens with the ‘new initial HARQ-ACK’ in the slot there:
Mod4 Proposal 2.2.1: Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral 
· One-shot HARQ-ACK re-transmission cannot trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot. 
· FFS related handling (see discussions in Question 2.8.1 & 2.8.2)
· If the PUCCH slot indicated by the HARQ_retx_offset is the ‘target’ or earliest ‘second’ slot for SPS HARQ-ACK deferral, the HARQ-ACK CB including the deferred SPS HARQ-ACK bits will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI. 
· For the SPS HARQ-ACK deferral procedure, the PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a valid potential target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority (at least for operation with Rel-16 PHY prioritization) as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· If the PUCCH slot with a one-shot triggered HARQ-ACK CB is determined by the UE as target or earliest second PUCCH slot for SPS HARQ-ACK deferral, the deferred SPS HARQ-ACK in a target slot is appened to the re-transmitted HARQ-ACK CB and initial, new HARQ-ACK (if any) following the operation of SPS HARQ-ACK deferral procedureone-shot HARQ-ACK re-transmission. 

PUCCH repetition and semi-static PUCCH cell switching
This is a follow-up to the discussions in the last GTW session. Further discussions happened in the 2nd round, by trying to explore the option preferred by Samsung (as only objecting company) a bit more and then check where companies stand. 
	Round 1 of email discussions
Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the related PUCCH repetition handling is FFS (e.g. Option Alt 2A or Alt. 2B). 

	Supporting companies 
	Nokia/NSB, Apple, DOCOMO Huawei/Hisi, vivo, Panasonic, Intel, CATT, Sharp, NEC,OPPO, ZTE(can accept), QC, LG

	Objecting companies
	Samsung



On the details of supporting PUCCH cell switching within a PUCCH repetition bundle, two different flavours are discussed (with each about same number of supporting companies): 
Proposal 6.3.2: Select one of the two alternatives on the PUCCH repetition handling for semi-static PUCCH carrier switching of PUCCH repetitions considered as invalid: 
· Alt. 2A: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]
· Alt. 2B: A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped (i.e. total number of repetitions not guaranteed). Example figure for 4 repetitions where in total only 3 repetitions are transmitted:
[image: ]


	Alt. 2A – supporting companies
	Nokia/NSB, Lenovo Huawei/Hisi, MediaTek, Panasonic, Intel, CATT, NEC(1st preference), DOCOMO (can accept), Ericsson, ZTE(can accept), QC, LG

	Alt. 2B – supporting companies
	vivo, NEC(2nd preference), DOCOMO (1st preference)

	Other
	Samsung




Related proposal for 2nd GTW session on Wed based on 1st round input: 

Mod Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]


Additional discussions in the 2nd round

Question 6.5.1: If PUCCH cell switching within a repetition bundle would be supported, which of the two cases above do you prefer: 
· Option 1: In case of more than one overlapping PUCCH slot on the PUCCH SCell  with a single PUCCH slot on PCell, the PUCCH repetition is mapped only on the first overlapping PUCCH slot on the PUCCH sSCell. 
· Note: this is aligned with the agreed mapping in case of shorter PUCCH cell length on PUCCH Scell 
· Option 2: In case of more than one overlapping PUCCH slot on the PUCCH SCell with a single PUCCH slot on PCell, PUCCH repetitions are mapped to each of the overlapping PUCCH slot on the PUCCH sSCell.
	Option 1 – supporting companies
	DOCOMO Huawei/Hisi (2nd), NEC(2nd preference), LG

	Option 2 – supporting companies
	Samsung, QC Huawei/Hisi (1st), NEC(1st preference), Panasonic, ZTE, Nokia/NSB, Ericsson, Lenovo



Questions 6.5.2: Do you see any other issues or clarifications that would be needed in case we support PUCCH cell switching within a repetition bundle?
 Several companies raised some further issues that would need clarification

Moderator checked again, if now the positions have changed:
Question 6.5.3: After further consideration from your side, which one do you prefer:
· Alt. 1: Mod Proposal 11 from the GTW session (i.e. no PUCCH cell switching within a repetition bundle)
· Alt. 2: PUCCH cell switching per PUCCH repetition with clarification according to either Option 1 or Option 2 above 

	Alt. 1 – supporting companies
	DOCOMO, vivo, CATT,OPPO, NEC, ZTE, Nokia/NSB, Intel, LG

	Alt. 2 – supporting companies
	Samsung, Panasonic



We further discussed this in the last GTW session, again with Samsung objecting – and in the 4th round as well: 

Therefore, the moderator is coming back to trying to agree on the proposal from the last two GTW session. 
Few comments still from the moderator side here (based on today’s discussion, trying to address some of Samsung’s arguments / concerns):
· The purpose of the PUCCH cell switching (and the motivation for it in the first place) had been to enable an alternative PUCCH sSCell for HARQ transmission when transmission is not possible on the PCell. This is even confirmed by only supporting this for TDD cells (so the argument for load balancing does then not really apply here much, as otherwise we should have supported this for FDD as well). 
· Specifically for the semi-static PUCCH cell switching the intention was to handle the cases with different UL/DL configurations. Meaning, the switching would only be mainly configured for PUCCH slots where the PUCCH would not be available at the PCell in the first place.
· Clearly, what is proposed here is a workable solution but then saying (quoted from Samsung) to not support PUCCH repetition for this feature does not really to be feasible either. Switching to another cell during the repetition bundle would reduce the latency (nobody was doubting that) but companies raised some issues / concerns on the operation which have to be taken into account as well. So better to support the combination (although not according to everybodies preference) than not supporting the combination at all. 
At least from network perspective, there is still the choice to not configure the PUCCH repetition if having concerns on Mod Proposal 11 in terms of the additional latency this introduces. 

Mod Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]

	Supporting companies 
	vivo, NEC, Panasonic, Nokia/NSB, Intel, QC, Spreadtrum

	Objecting companies
	Samsung






Mod Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-poned as in Rel-16. Example figure for 4 repetitions:
[image: ]


Dynamic PUCCH cell switching – SPS HARQ-ACK handling
In the 4th round majority of companies preferred to the UE not expect to be indicated with the PUCCH sSCell, but some companies objecting this to be too restrictive as well as being against the earlier agreement. In the 5th round we discussed a counter-proposal by HW, with some objections: 
	3rd Round
Mod Proposal 5: For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· Alt. 1 (proposed by ZTE, Nokia online): 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI. 
· Note: This is basically Alt. 3, but does not change the earlier agreement as the UE still applies the indicated cell (just the PUCCH sSCell cannot be indicated)
· Alt. 2 (mentioned by some companies – based on current dynamic PUCCH restrictions): 
· The following conclusion should be sufficient to not requiring to multiplex SPS HARQ-ACK on from PCell /SPcell / PUCCH Scell with the HARQ for the first SPS PDSCH based on the activation DCI on the PUCCH sSCell. 
	Conclusion (from RAN1#107-e)
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.


· Alt. 3 ….

	Alt. 1 – supporting companies
	Samsung, DOCOMO, CATT, OPPO, Panasonic, ZTE, Nokia/NSB, Ericsson, LG, Lenovo

	Alt. 2 – supporting companies
	QC Huawei/Hisi (Alt.1 in GTW), NEC

	Alt. 3 – supporting companies 
	

	Other
	vivo



4th round
Alternative Proposal 5 (from HW): For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI in a slot overlapping with a PCell / SPCell / PUCCH-SCell slot where SPS HARQ-ACK subject to another SPS config would be transmitted. 
	Supporting companies 
	New H3C Huawei/Hisi, vivo, QC, Intel,OPPO,LG, CATT, Spreadtrum, NEC, Sony
	New H3C Huawei/Hisi, vivo, QC, Intel,OPPO,LG, CATT, Spreadtrum, NEC

	Objecting companies
	Samsung
	Samsung






So let’s see if we can agree this one: 
Alternative Proposal 5 (from HW): For dynamic PUCCH cell switching, the HARQ-ACK of SPS PDSCH without associated DCI is to be transmitted on PCell / SPCell / PUCCH-SCell independently of the dynamically indicated PUCCH cell in the SPS activation DCI. Only the HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI uses the PUCCH cell based on the indication in the activation DCI (based on the earlier agreement). 
· The UE does not expected to be dynamically indicated for PUCCH transmission on the PUCCH sSCell in the SPS activation DCI in a slot overlapping with a PCell / SPCell / PUCCH-SCell slot where SPS HARQ-ACK subject to another SPS config would be transmitted. 


Proposal 6.3.1: For dynamic PUCCH cell switching, if the HARQ-ACK for the first SPS PDSCH is indicated on the PUCCH sSCell based on the activation DCI, 
· the UE determines for the first SPS PDSCH a k1 value from the PUCCH sSCell’s K1 set according to the K1 indicator field in the activation DCI
· the UE determines for the other SPS PDSCHs without associated DCI a k1 value from PCell’s K1 set according to the K1 indicator field in the activation DCI

	Supporting companies 
	Vivo, QC Huawei/Hisi, NEC, Nokia/NSB, Intel, Panasonic, Spreadtrum

	Objecting companies
	Samsung, Lenovo




HARQ-ACK codebooks size ambiguity of CB to be re-transmitted for HARQ-ACK re-tx: 
Based on the third round of input to Questions 3.7.1 to Questions 3.7.6, the following can be summarized: 
· There seems to be still good interest (majorify of companies) supporting some type of indication
· The indication should be applicable to the Type 2 CB only (based on majority input, Question 3.7.1, Alt. 1)
· The DAI field should be used by re-transmitting the C/T-DAI information of the last dynamically scheduled PDSCH (combination of Question 3.7.2 & 3.7.3), which clearly therefore defines the number of HARQ bits of dynamically scheduled PDSCH(s) in the initial slot (Alt. 2A of Question 3.7.4)
· 0-padding of the number of HARQ-ACK bits in the initial slot (before re-appending the new, initial SPS HARQ bits and deferred SPS HARQ-ACK bits) based on the C/T-DAI information. 
One for Type 2 CB, there is still need to define the UE handling if there is no valid CB. 

Clean-up Proposal 14 (based on Mod 3): For one-shot HARQ re-transmission on PUCCH, 
· For Type 2 HARQ-ACK CB, the DAI field in the triggering DCI indicates the DAI (i.e. C/T-DAI) information of the last dynamically scheduled PDSCH of the original HARQ-ACK CB to be re-transmitted.
· If the DAI information in the triggering DCI and the DCI scheduling the last PDSCH of the original Type 2 HARQ-ACK CB to be re-transmitted are different, the UE does zero padding to the HARQ-ACK bits of dynamically scheduled PDSCH(s) of the original PUCCH slot to align with the indicated DAI information in the triggering DCI before re-appending the initial SPS HARQ (if any) and deferred SPS HARQ-ACK bits (if any) from the original slot. 
· For Type 1 HARQ-ACK CB, the UE ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB.

	Supporting companies 
	New H3C Huawei/Hisi, Intel, LG, CATT, ZTE, Spreadtrum, Nokia/NSB, NEC, Lenovo (second bullet has no spec impact), Sony

	Objecting companies
	Vivo, QC, Samsung




Proposal 3.9.1: If HARQ-ACK CB size indication in the triggering DCI for HARQ-ACK re-transmission is NOT supported, take the following conclusion: 
· Proposed Conclusion: The UE ignores the one-shot triggering DCI for new PUCCH determination if it schedules a re-transmission of HARQ-ACK information from a PUCCH slot/sub-slot on which the UE did not generate a valid HARQ-ACK CB

	Supporting companies 
	New H3C Huawei/Hisi (should be an ‘agreement’), DOCOMO, vivo, Intel,OPPO, CATT, Spreadtrum, Nokia/NSB, Samsung, NEC, Sony

	Objecting companies
	QC, LG




Handling if new HARQ information is available for a certain HARQ process:
We tried the Proposal 3.3. this time the other way around, with with 3 companies supporting and 6 companies objecting, To close the relate discussions it is proposed to take a conclusion to not support the request change here. 
Proposed Conclusion 3.3.3: There is no consensus to support the following in Rel-17: 
· For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated. 

	Supporting companies 
	New H3C Huawei/Hisi, DOCOMO, vivo, Intel,OPPO, LG, CATT, Spreadtrum, Nokia/NSB, Samsung, NEC, Lenovo, Sony

	Objecting companies
	QC




Triggering timing restrictions for one-shot HARQ re-tx 

The discussions in the 3rd round somehow just showed, that the the version from the 3rd round (changed based on the suggestion by Huawei), seems to be not really getting trackion and several companies preferred to somehow go back more to the original wording, i.e. the timing reference there should be more the initial HARQ-ACK codebook and than what new, initial HARQ-ACK is to be multiplexed together with the re-transmitted HARQ-ACK CB.
The moderator also slightly changes the formulation as ‘the UE does not expect’ here, to be more aligned with specs language. I hope this is now back more to the original meaning here and hopefully also clearer.  

Mod 4 Proposal 3.3.2: For one-shot HARQ re-transmission on PUCCH, the UE does not expect to receive a triggering DCI for HARQ re-tx scheduling the re-transmission of the HARQ-ACK CB indicated by the HARQ_retx_offset earlier than a DCI corresponding to the initial PUCCH transmission of the HARQ-ACK CB to be re-transmitted.

	Supporting companies 
	New H3C Huawei/Hisi, vivo (with comments), Intel,OPPO, LG, Spreadtrum, Nokia/NSB, NEC, Lenovo, Sony (with comments)

	Objecting companies
	QC, Samsung



Handling of PUCCH repetition operation with one-shot HARQ-ACK re-transmission
There had not been any objections to Proposal 3.3.4 in the 3rd round of email approvals, but improved wording was requested – let’s see if we can use part of the Ericsson formulation here on what we define, but it is the moderator’s understanding that this is not the ‘UE does not expect’, but just if the gNB triggers from such a slot, the HARQ-ACK CB to be re-transmitted is the one of the prioritized PUCCH. 
Mod3 Proposal 3.3.4: For PUCCH repetition and one-shot HARQ-ACK re-transmission, if the gNB triggers the HARQ-ACK CB re-transmission from a PUCCH slot indicated by HARQ_retx_offset where a HARQ-ACK in a repetition of a first PUCCH is dropped due to overlapping with another, second PUCCH with repetition, where the first PUCCH and second PUCCH have the same L1 priority, the UE re-transmits the HARQ-ACK CB of the second PUCCH from the slot. HARQ-ACK dropped due to staggered overlapping of PUCCH repetition should not be taken as the original HARQ-ACK for one-shot HARQ-ACK re-transmission.

	Supporting companies 
	New H3C, DOCOMO,OPPO(with modification), Spreadtrum, Nokia/NSB, Sony

	Objecting companies
	[Huawei/Hisi], vivo, Samsung








Outcome
In this meeting we were able to further complete or further clarify the following issues, beside the open issues indicated in the RAN SR:
· Value range and used DCI field for the indication of the HARQ offset for one-shot HARQ-ACK re-transmission
· Type 1 HARQ-ACK codebook generation for PUCCH cell switching
we were able to clarify or agree the following: 
· No support for simultaneous configuration of SPS HARQ-ACK deferral and PUCCH repetition operation
· No support for simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching
· Limited support for dynamic PUCCH cell switching for shared spectrum access
· No support of SPS HARQ-ACK deferral for half-duplex UEs
· The support (incl. related operation) of simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral
· Further clarifications on the operation of one-shot HARQ-ACK re-transmission

The following issues were discussed but could not be resolved during RAN1#107bis-e:
· Semi-static PUCCH cell switching and PUCCH repetition
· SPS operation with dynamic PUCCH cell switching

Interaction of Rel-17 Intra-UE multiplexing and simultaneous PUCCH / PUSCH (from AI 8.3.3) with HARQ feedback enhancements (AI 8.3.1) has not been discussed during RAN1#107bis-e. Hopefully the progress in AI 8.3.1 & AI 8.3.3 has been sufficient, to enable a decision on the support (or not supporting) certain combinations in RAN1#108bis-e. 

Still a final request by moderator to delegates for their RAN1#108-e contributions: 
· Please don’t just state in your contributions to ‘support’ or ‘adopt’ something, but also explain why this would be needed:
· As recognized in also in this meeting, for things with additional specification impact there needs to be a reason to adopt or support something on top. If not good reasoning is provided, it will be hard (or impossible) to get something changed / added / supported – just as an example: looking at the proposed restrictions on the HARQ-ACK re-transmission operation in this meeting. 
· Please don’t just state in your contributions to ‘support’ or ‘adopt’ something, but also explain how this would be working or what specification changes are needed to support this: 
· This specifically will apply to the combination of AI 8.3.1 and AI 8.3.3 features in RAN1#108-e. 
· Looking at similar situations at this meeting, just as an example, there had been plenty of companies suggesting in their contribution to have the dynamic indication of the HARQ-ACK CB for the HARQ-ACK re-transmission without giving the details on how & what is indicated (mentioned only by some companies) as well as how this information is then to be used by the UE (no company input at all). 
· Note: It is not moderator’s responsibility to clarify / correct / complete some company’s proposal to make it a workable solution during a meeting. It is proponent companies’ responsibility to provide in their input contribution to the group the full picture of the extend what is to be supported and how to support this. 
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Appendix A: RAN1 agreements on HARQ-ACK feedback enhancements for NR Rel-17 URLLC/IIoT
RAN1#102-e (Aug. 2020)
Agreements:
Support Rel-17 enhancements to avoid SPS HARQ-ACK dropping for TDD due to PUCCH collision with at least one DL or flexible symbol. 
· This topic is to be considered as high priority
· FFS detailed solution(s)


Agreements:
· Simultaneous PUSCH / PUCCH within a cell group (of Sec. 6.13 of R1-2007216) and enhanced (sub-slot) HARQ-ACK multiplexing on PUSCH (of Sec. 4.3 of R1-2007216) can be further discussed as part of AI 8.3.3 in this WI (but not as part of AI 8.3.1.1).   


Agreements:
Study further at least the following schemes:
· SPS HARQ skipping for ‘skipped’ SPS PDSCH
· PUCCH repetition enhancements (at least for HARQ-ACK), e.g., sub-slot based, etc.
· Retransmission of cancelled HARQ
· SPS HARQ payload size reduction and / or skipping for ‘non-skipped’SPS PDSCH
· Type 1 HARQ codebook based on sub-slot PUCCH config 
· PUCCH carrier switching for HARQ feedback

RAN1#103-e (Oct/Nov. 2020)

Agreements: To address the issue of SPS HARQ-ACK dropping for TDD systems, focus on the following two options: 
· Option 1: Deferring HARQ-ACK until a next (e.g., first) available PUCCH
· FFS: Details including the definition of a next (e.g, first) available PUCCH, CB construction / multiplexing 
· Option 2: Dynamic triggering of a one-shot / Type-3 CB type of re-transmission
· FFS: Details on triggering and/or CB construction (incl. potential Type-3 CB optimizations) / multiplexing 

Agreements: In the studies on PUCCH carrier switching for HARQ-ACK, PUCCH carrier switching for different cells operated is considered only for cells that are part of the active UL CA configuration.
Agreements: For the studies on SPS HARQ skipping for skipped SPS PDSCH, the further discussions should focus on the following reduced sets methods:
· ‘NACK skipping’ for (skipped) SPS PDSCH (Alt. 1)
· FFS: details including at least when to skip the HARQ-ACK as well as NACK skipping configuration details (per SPS or group of SPS configurations etc.)
· Note: this alternative assumes inherently no identification of a skipped SPS PDSCH by the UE
· Dynamic indication of skipped SPS PDSCH occasions (Alt. 3)
· FFS: details including dynamic indication methods such as e.g. DCI, MAC CE, specific DM-RS instead of SPS DM-RS, …

Agreements: For the studies on SPS HARQ payload size reduction (of non-skipped SPS PDSCH), the further discussions should focus on the following reduced sets of methods:
1. ACK skipping (NACK-only) (Alt. 1)
0. FFS: Details
1. NACK skipping (ACK-only) (Alt. 2)
1. FFS: Details
1. HARQ bundling / compression (Alt. 3)
2. FFS: Details including HARQ bundling / compression window, bundling / compression technique
1. HARQ-ACK disabling /skipping for certain SPS configurations (Alt. 4)
3. The skipping / disabling is higher-layer configured per SPS configuration
3. FFS: HARQ-ACK skipping behaviour for Type 1 CB


RAN#89 (Dec. 2020) – see agreed conclusion from RP-202872
RAN conclusion on IIoT scope: 
· For handling of the PUCCH repetitions it is proposed to proceed as follows:
 RAN1 to continue discussion on PUCCH repetition, whether to specify or not, in the IIoT/URLLC WI for single TRP.
o The following items are not within scope of the continued discussions in the IIoT/URLLC WI:
 DMRS-less PUCCH with UCI payload up to 11 bits
 PUSCH-repetition-Type-B like PUCCH repetition
 DMRS bundling across PUCCH repetitions
 PUCCH repetition issues with multi-TRP to be handled in Fe-MIMO WI.
· For the UE CSI/HARQ-ACK feedback enhancements in the IIoT/URLLC WI, RAN1 work to continue the discussions. Status to be checked in March if any RAN level guidance needed.
· RAN1 to continue discussion on A-CSI on PUCCH, whether to specify or not.



RAN1#104-e (Jan/Feb. 2021)

Agreements:
· Support deferring SPS HARQ-ACK dropped due to TDD specific collisions until a next available PUCCH in Rel-17 based on semi-static configuration of slot format
· FFS: Details (including possible conditions for such a deferring, whether or not to consider semi-statically configured flexible symbols for PUCCH availability, etc.)
· Aim for minimal standardization efforts and UE complexity in implementation


Agreements:
Further down-select between the following two options for SPS HARQ-ACK deferral: 
· Option 1: Joint RRC configuration of the SPS HARQ-ACK deferral per PUCCH cell group 
· Note: any SPS HARQ-ACK within a PUCCH cell group in principle is subject to deferral
· Option 2: The SPS HARQ-ACK deferral is configured per SPS configuration
· Note: part of sps-config, only HARQ-ACK of SPS PDSCH configurations configured for deferral is in principle subject to deferral

Agreements: Support sub-slot based PUCCH repetition for HARQ-ACK based on the Rel-16 PUCCH procedure for slot-based PUCCH applied to sub-slot based PUCCH
· Note: the intention is to take the Rel-16 slot-based PUCCH by replacing with “sub-slot” appropriately, without further optimization unless necessary
· FFS whether or not there is any restriction for the applicability of sub-slot based PUCCH repetition for HARQ-ACK
· Dynamic repetition indication is supported also for sub-slot based PUCCH in Rel-17
· FFS: if the method to be specified in Cov. Enh WI for slot-based PUCCH repetition can be directly applied to sub-slot PUCCH or if changes are needed

Agreements: Support PUCCH repetition for PUCCH formats 0 and 2 at least for sub-slot based PUCCH repetition. 
· FFS: Support for slot-based PUCCH repetition


Agreements: Rel-16 UCI multiplexing  / PUCCH overriding rules are reused for deferred SPS HARQ-ACK in the target slot, if applicable.

Agreements: For SPS HARQ-ACK, the deferral from the initial slot/sub-slot determined by k1 in the activation DCI to the target slot/sub-slot determined by k1+ k1def, the UE will check the validity of a target slot/sub-slot evaluating from one slot/sub-slot to the next sub/sub-slot (i.e. in principle k1def granularity is 1 slot/sub-slot)
· FFS: if there is a limit on the minimum deferral considered the required UE processing (k1def ≥0)  
· FFS: if there is a limit on the maximum deferral 


Agreements: For SPS HARQ-ACK deferral, for the determination of valid symbols in the initial slot/sub-slot a collision with semi-static DL symbols, SSB and CORESET#0 is regarded as ‘invalid’ or ‘no symbols for UL transmission’.

Agreements: For further study on whether and how to support PUCCH carrier switching in a PUCCH group, focus on the following three alternatives:
· Alt. 1: PUCCH carrier switching is based dynamic indication in DCI
· Alt. 2B: PUCCH carrier switching is based on certain (semi-static) rules
· Alt. 2C: PUCCH carrier switching is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells
· Note: In above alternatives, it is assumed that HARQ-ACK corresponding to PDSCH received on a Pcell/PScell or an Scell in a PUCCH group, can be sent on a PUCCH on an Scell also instead of only on Pcell/PScell/PUCCH-SCell in the same PUCCH group, as opposed to Rel-16 where HARQ-ACK corresponding to PDSCH received on a Pcell/PScell or an Scell in a PUCCH group can only be sent on Pcell/PScell/PUCCH-SCell in the same PUCCH group.
· Note: Realistic deployment scenarios including TDD configurations should be considered for the study

RAN1#104b-e (April 2021)

Agreements: For SPS HARQ-ACK deferral, for the determination of valid symbols in the target slot/sub-slot a collision with semi-static DL symbols, SSB and CORESET#0 is regarded as ‘invalid’ or ‘no symbols for UL transmission’.


Agreements: For SPS HARQ-ACK deferral, support a limit on the maximum deferral of SPS HARQ in terms of k1def  or k1+ k1def
· FFS: limitation given by a maximum value of k1def or a maximum of k1eff =k1+ k1def
· FFS how the limitation is determined (e.g. by K1 set(s) or RRC configured limit)

Agreements: For SPS HARQ-ACK deferral, there is no lower limit defined for k1def

Conclusion: 
No support for dynamic indication of skipped SPS PDSCH occasions in Rel-17 as part of this WI.

Agreement: Restrict the further discussions on the initial slot handling for SPS HARQ-ACK deferral to the identified alternatives Alt. 1, Alt. 1A and 2. 

Agreement: For SPS HARQ-ACK deferral, the limit on the maximum deferral of SPS HARQ is defined in terms of k1eff =k1+ k1def.

Working assumption: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE receives PDSCH of a certain HARQ Process ID, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped.

Agreement: For SPS HARQ-ACK deferral, the initial HARQ-ACK transmission occasion is considered to determine the out-of-order HARQ condition 

Agreement: Support Type-1 HARQ-ACK codebook for sub-slot based PUCCH configuration in Rel-17.
· The properties of the Type-1 HARQ-ACK codebook for sub-slot PUCCH at least includes that a PDSCH TDRA is associated with a UL /PUCCH sub-slot if the end of the PDSCH overlaps with the associated sub-slot determined by a k1 in the set of sub-slot timing values K1. 
· FFS: whether the PDSCH TDRA grouping is performed per DL slot or sub-slot
· Decide between PDSCH TDRA grouping per DL slot and sub-slot during RAN1#105-e 

RAN1#105-e (May 2021)

Working Assumption: For at least HARQ-ACK re-transmission:
· Support at least one enhanced Type 3 HARQ-ACK CB with smaller size (compared to Rel-16) in Rel-17
· Definition of enhanced Type 3 CB: 
· The codebook size of a single triggered enhanced Type 3 HARQ-ACK codebook at least determined by RRC configuration 
· The codebook construction uses HARQ processes as a bases (i.e. ordered according to HARQ-IDs and serving cells)
· Support one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB (i.e. Alt. 3) in Rel-17
· Details are FFS
· Enhanced Type 3 HARQ-ACK CB and/or one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB are subject to separate UE capabilities

Agreement: Support PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH and semi-static configuration 
· Details are FFS (including applicability of dynamic and/or semi-static means)
· Aim for minimum specification impact 
· Dynamic indication and/or semi-static configuration are subject to separate UE capabilities
· The semi-static PUCCH carrier switching configuration operation is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells and supports PUCCH carrier switching across cells with different numerologies.
· FFS whether additional rules are needed to support PUCCH carrier switching across cells with different numerologies
· FFS the maximum number of PUCCH cells
· FFS whether and how to support joint operation of dynamic and semi-static carrier switching for a UE
· FFS whether and how to support joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral

Agreement: For PUCCH carrier switching, the PUCCH resource configuration is per UL BWP (i.e. per candidate cell and UL BWP of that specific candidate cell). 

Agreement: For PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH (i.e. Alt. 1), the PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology of the dynamically indicated target PUCCH cell.


RAN#92-e (June 2021) – see section 3.2 of RP-211569
During the GTW session the following recommendations with further revisions were endorsed.
· ……
· Revised Recommendation2: Provide the following RAN guidance on HARQ-ACK enhancement [RAN1]
· No further discussions on SPS HARQ-ACK skipping and size reductionbundling/compression.

RAN1#106-e (Aug. 2021)
Agreement
The SPS HARQ-ACK deferral is enabled per SPS configuration
· Note: part of sps-config, only HARQ-ACK of SPS PDSCH configurations enabled for deferral is in principle subject to deferral

Agreement
Definition of when to defer from the initial slot: 
· Alt1: Deferral only, if the SPS HARQ-ACK in the initial slot/sub-slot cannot be transmitted as the resulting PUCCH resource for transmission using the PUCCH by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN is not valid

Agreement
Update the following RAN1#105-e agreement as (RED):   
· RAN1#105-e Agreement: For PUCCH carrier switching, the PUCCH resource configuration (i.e. pucch-Config / PUCCH-ConfigurationList) is per UL BWP (i.e. per candidate cell and UL BWP of that specific candidate cell).
· FFS: CSI and SR

Agreement 
For SPS HARQ-ACK deferral, the maximum deferral value in terms of k1+k1def is RRC configured per SPS configuration.

Agreement
For SPS HARQ-ACK deferral, only SPS HARQ bits subject to deferral from HARQ-ACK codebook from an initial PUCCH slot are deferred to the target PUCCH slot

Agreement 
For SPS HARQ-ACK deferral, deferred SPS HARQ bits from more than one ‘initial PUCCH slot’ can be jointly deferred to a target PUCCH slot 

Agreement 
Confirm the following RAN1#105-e working assumption:
For at least HARQ-ACK re-transmission:
· Support at least one enhanced Type 3 HARQ-ACK CB with smaller size (compared to Rel-16) in Rel-17
· Definition of enhanced Type 3 CB: 
· The codebook size of a single triggered enhanced Type 3 HARQ-ACK codebook at least determined by RRC configuration 
· The codebook construction uses HARQ processes as a bases (i.e. ordered according to HARQ-IDs and serving cells)
· Support one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB (i.e. Alt. 3) in Rel-17
· Details are FFS
· Enhanced Type 3 HARQ-ACK CB and/or one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB are subject to separate UE capabilities

Agreement 
Support PHY priority handling for a PUCCH carrying the Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size. 
· The indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size.
· The A/N of HARQ processes is mapped to the Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size irrespective of the PHY priority of the ‘A/N’ of the HARQ processes. 
· FFS: If the HARQ-ACK codebook size or structure is dependent on the PHY priority (e.g. separate configuration of CBG/NDI usage, separate configuration of HARQ IDs / CCs per priority, SPS HARQ-ACK process IDs of specific priority only for a SPS HARQ-ACK only codebook, …). 

Agreement 
Support PHY priority handling for a PUCCH carrying the Rel-16 Type 3 HARQ-ACK CB in Rel-17. 
· The indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the Rel-16 Type 3 HARQ-ACK CB.
· The A/N of HARQ processes is mapped to the Rel-16 Type 3 HARQ-ACK CB irrespective of the PHY priority of the ‘A/N’ of the HARQ processes. 
· The support is subject to a Rel-17 UE capability and a UE supporting this capability can be configured in Rel-17 with Rel-16 Type 3 HARQ-ACK CB and PHY prioritization. 

Agreement 
For the PHY priority handling of the enhanced Type 3 CB(s) of smaller size, the enhanced Type 3 HARQ-ACK has the same structure, size and content (in terms of HARQ-IDs, CCs) irrespective of the PHY priority. 

Agreement 
Support Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size triggering using DCI format 1_2 for a UE supporting DCI format 1_2. 
· The triggering support for DCI format 1_2 is independently (from triggering using DCI format 1_1) RRC configured to the UE. 

Agreement 
Support Rel-16 Type 3 HARQ-ACK CB triggering using DCI format 1_2 in Rel-17 for a UE supporting DCI format 1_2. 
· The support is subject to a Rel-17 UE capability and a UE supporting this capability can be configured with DCI format 1_2 triggering of the Rel-16 Type 3 HARQ-ACK CB. 

Agreement 
For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook. 

Agreement 
The DCI triggering (by a DL assignment) the one-shot HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB dynamically indicates the HARQ-ACK codebook(s) / PUCCH occasions to be re-transmitted. 
· FFS details 

Agreement 
A single DCI triggering the Rel-17 one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB can trigger the re-transmission of HARQ-ACK information of only a single HARQ-ACK CB. 

Agreement 
The Rel-17 one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB is done through an explicit triggering indication in the DCI through a DCI field. 

Agreement 
Support PHY priority handling for the Rel-17 one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB. 
· The indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the re-transmitted HARQ-ACK information.
· The indicated PHY priority in the triggering DCI is used to determine the HARQ-ACK information to be re-transmitted corresponding to the indicated PHY priority. 

Conclusion
The dynamic repetition indication solution for slot-based PUCCH repetition from the RAN1#105-e working assumption from Cov. Enh. WI can be directly applied for dynamic repetition indication for sub-slot based PUCCH repetition.

Agreement 
For sub-slot based PUCCH repetition for HARQ-ACK, semi-static configured PUCCH repetition (i.e. using nrofSlots) and dynamic repetition factor based operation is supported. 
· Sub-slot based PUCCH repetition based on semi-static configuration (i.e. using nrofSlots) and based on dynamic indication is subject to separate UE capabilities

Agreement
For SPS HARQ-ACK deferral, the target PUCCH slot is defined as the next PUCCH slot where sps-PUCCH-AN-List-r16 or n1PUCCH-AN PUCCH resource is regarded as valid, or a PUCCH resource (from PUCCH-ResourceSet, i.e. DG PDSCH HARQ multiplexed) is dynamically indicated
· The target PUCCH slot determination is based on the total HARQ-ACK payload size including deferred SPS HARQ-ACK information and non-deferred HARQ-ACK information (if any) of a candidate target PUCCH slot
· The final PUCCH resource selection in the target PUCCH slot in terms of PUCCH resource set and PUCCH resource ID follows the Rel-16 procedures.

Agreement
For SPS HARQ-ACK deferral, if after the target PUCCH slot determination the deferred SPS HARQ-ACK cannot be transmitted, the deferred SPS HARQ-ACK bits are not further deferred and are dropped.

Agreement
For SPS HARQ-ACK deferral, in the target PUCCH slot the deferred SPS HARQ-ACK bits are appended to the initial HARQ bits / Type 1 or Type 2 codebook.

R1-2108546	Moderator summary #3 on HARQ-ACK feedback enhancements for NR Rel-17 URLLC/IIoT	Moderator (Nokia)

Agreement
For SPS HARQ-ACK deferral, confirm the RAN1#104b-e working assumption with the following updates in RED:
(working assumption) To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receives PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped.
· Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID

Agreement
For enh. Type 3 HARQ-ACK CB(s), support dynamic selection based on indication in the triggering DCI of one of at least one enh. Type 3 HARQ-ACK CB(s). 
· Each of the at least one enh. Type 3 HARQ-ACK CBs is at least defined by RRC configuration This includes the option to configure all DL HARQ processs of all configured CCs as one enh. Type 3 HARQ-ACK CB (resulting in same structure and size as the Rel-16 Type 3 HARQ-ACK CB)
· This includes UE capability signaling (value range {1…X}) on the maximum number of supported simultaneously configured enh. Type 3 HARQ-ACK CBs that can be dynamically indicated 
· Details including the value of X are FFS

Agreement
The following enhanced Type 3 CB types of smaller size are supported, the CB to contain either: 
· the HARQ processes of a subset of configured CCs, or
· a subset of configured HARQ processes (specific to CCs)
FFS: additional enh. Type 3 CB types

Agreement
For Rel-17 one-shot triggering for HARQ-ACK re-transmission, the UE does not expect more than one triggering DCI for Rel-17 one-shot feedback indicating the same PUCCH slot for the re-transmission of HARQ-ACK CBs of different PUCCH slots to be re-transmitted
· Note: i.e. only a single HARQ-ACK codebook / PUCCH occasion can be re-transmitted in a PUCCH slot

Agreement
Support slot-based PUCCH repetition for PUCCH Format 0 and Format 2 also for single TRP operation. 
· The support is subject to independent UE capability indication 

Agreement
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases

Agreement
Semi-static PUCCH carrier switching is applicable to all UCI types incl. HARQ-ACK, SR and CSI. 


RAN1#106bis-e (Oct. 2021)
Agreement
For PUCCH carrier switching, support PUCCH carrier switching only among different TDD cells with PUCCH configured on the NUL carrier in Rel-17

Agreement
For semi-static PUCCH cell switching, PCell / PSCell / PUCCH-SCell is reference cell:
· The time domain pattern configurations are based on the numerology of the reference cell. 
· The PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology and PUCCH configuration of a reference cell to be able to apply the time-domain PUCCH cell switching pattern. 
· Note: There may not be a need to define a ‘reference cell’ in the specification. This terminology is used for further clarifications of the procedure. 

Agreement
For PUCCH cell switching, support independent TPC per PUCCH cell including
· Separate P0 / TPC configuration per PUCCH cell
· Note: This flexibility is already provided as PUCCH-config is per UL BWP of a PUCCH cell
· Accumulating closed loop power control commands only within the same PUCCH target cell by reusing Rel-15 procedure, i.e.
· For dynamic PUCCH cell indication, the TPC command in the DCI scheduling the PUCCH only applies for the dynamically indicated PUCCH target cell
· For semi-static / time-domain pattern, the TPC command in the DCI scheduling the PUCCH only applies for the determined PUCCH target (using the time-domain pattern)
· Separate TPC command indication using DCI format 2_2 for the individual PUCCH cells
· Note: this requires configuration of individual TPC command starting points for each PUCCH cell within DCI format 2_2

Agreement
UE does not expect overlapping PUCCH slots with dynamic PUCCH cell indication on more than one cell, i.e., gNB should only dynamically indicate a single PUCCH cell for a final PUCCH slot. 

Agreement
For semi-static PUCCH cell switching, the time-domain pattern configuration is based on the following properties:
· A single time-domain pattern is configured per PUCCH cell group
· The granularity of the time-domain pattern is one slot of the PCell / PSCell / PUCCH-SCell reference cell 
· The time-domain pattern is applied periodically 
· FFS on period / pattern length (e.g., 10ms, RRC configured, …).
· The pattern defines for each slot of the PCell / PSCell / PUCCH-SCell reference cell at least the applicable target PUCCH cell

Agreement
For semi-static PUCCH cell switching, the PUCCH resource indicator (PRI) is interpreted based on the PUCCH configuration of determined target PUCCH cell. 

Conclusion
For SPS HARQ-ACK deferral, only SPS HARQ-ACK bits subject to deferral from one or more initial slots which have not reached the maximum deferral value are jointly deferred to the next available PUCCH (other SPS HARQ-ACK is dropped). 

Agreement
For SPS HARQ-ACK deferral, the bit ordering of deferred SPS HARQ-ACK information from one or more initial slots in the target PUCCH slot is based on the Rel.16 SPS HARQ-ACK bit order principle as in clause 9.1.2 of TS38.213 is applied, i.e., based on serving cell index, SPS configuration index, SPS PDSCH slot index. 

Conclusion
No additional enhanced Type 3 CB ‘types’ (such as activated CCs, of specific SPS configurations, etc.) in terms of RRC configuration are supported. 

Agreement
For one enhanced Type 3 HARQ-ACK CB, the same CBG and NDI configuration applies to both PHY priorities following the RAN1#106-e agreement. 

Agreement
The same set of enhanced Type 3 CBs (incl. CBG and NDI configuration) is applied for triggering using DCI format 1_1 and 1_2. 

Agreement
Reuse the legacy 1-bit ‘one-shot HARQ-ACK request’ for triggering indication of the enhanced Type 3 HARQ-ACK CB of smaller size. 
· At least if only a single enhanced Type 3 HARQ-ACK CB is configured, the triggering DCI with the triggering bit set to ‘1’ is also able to schedule PDSCH. 

Agreement
Support triggering of one-shot HARQ re-transmission on PUCCH using DCI format 1_2. 

Agreement
To align with Rel-16 slot-based PUCCH repetition operation, support sub-slot based PUCCH repetition configured with / using nrofSlots (i.e., not using dynamic indication) of all UCI types (incl. HARQ, SR & CSI). 

Agreement
For sub-slot based PUCCH repetition, the following agreement from Cov. Enh. WI for slot-based PUCCH repetition is adopted also for sub-slot based PUCCH repetition: 
	Agreement 
· for a PUCCH resource, if both a new repetition parameter corresponding to Rel-17 dynamic PUCCH repetition factor indication and the Rel-15/16 nrofSlots are configured, the new repetition parameter overrides nrofSlots. 



Agreement
For sub-slot based PUCCH repetition, the following agreement from Cov. Enh. WI for slot-based PUCCH repetition is adopted also for sub-slot based PUCCH repetition: 
	Agreement: Dynamic PUCCH repetition factor indication for SR or P/SP-CSI on PUCCH is not supported in Rel-17.



Agreement
For PUCCH cell switching based on dynamic indication in the DCI,  introduce a new, dedicated DCI field for the DCI scheduling PDSCH to indicate the target PUCCH cell. 

Agreement
In addition, the dynamic target PUCCH cell indication also applies to HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH.

Agreement
The periodicity / length of the time-domain pattern for semi-static PUCCH cell switching is directly determined by the RRC configuraton of the time domain pattern pucchCellPattern 
· Note: pucchCellPattern has a variable length of (1… maxNrofSlots) 

Agreement
For semi-static and dynamic indication of PUCCH cell switching, the PUCCH repetition factor is determined based on the PUCCH format or PUCCH resource on the target PUCCH cell for the first repetition. 

Agreement
The CBG and NDI usage can be independently configured for different enhanced Type 3 HARQ-ACK CBs. 

Agreement
For Type-1 HARQ-ACK codebook for sub-slot based PUCCH configuration in Rel-17, the TDRA pruning/grouping is performed per DL slot after TDRA determination per sub-slot.
· Strive to minimize the impact on relevant pseudo-code

Conclusion
For SPS HARQ-ACK deferral, the operation in the ‘initial’ slot is further clarified as: 
· The UE performs first the (Rel-16) UCI multiplexing operation. If after the UCI multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN which is not valid, the SPS HARQ-ACK configured for deferral is deferred.

Agreement
The maximum number of simultaneously configurable enhanced Type 3 CB is indicated by the UE through UE capability signaling from the set of {1, 2, 4, 8}.

Agreement
PUCCH cell switching between 2 cells is supported in Rel-17. 

Agreement
For PUCCH repetition enhancements:
· Support inter-slotFrequencyHopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for slot-based PUCCH configurations. 
· Support inter-subslot Frequency Hopping for PUCCH repetition operation of PUCCH Formats 0, 1, 2, 3 and 4 for 7OS slot-based PUCCH configurations. 
· The UE applies the inter-subslot FH operation from sub-slot to sub-slot, if configured with inter-slotFrequencyHopping in the respective PUCCH_config. 
· (Working Assumption) Support inter-subslot Frequency Hopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for 2OS slot-based PUCCH configurations. 
· The UE applies the inter-subslot FH operation from sub-slot to sub-slot, if configured with inter-slotFrequencyHopping in the respective PUCCH_config. 
· Note: As for Rel-15, the configuration / enabling of inter-slotFrequencyHopping and intraSlotFrequencyHopping is not supported. 

Agreement
For sub-slot based PUCCH repetition, the following agreement from Cov. Enh. WI for slot-based PUCCH repetition is adopted also for sub-slot based PUCCH repetition: 
	Agreement
· In Rel-17, reuse the Rel-16 PUCCH repetition factors 2, 4, 8. 
· Do not support PUCCH repetition factor larger than 8 In Rel-17.



Agreement
The RAN1#106-e agreement on the target slot definition is updated as follows (in RED): 
	Agreement (from RAN1#106-e)
For SPS HARQ-ACK deferral, the target PUCCH slot is defined as the next PUCCH slot, where after performing the (Rel-16) UCI multiplexing operation into a PUCCH or PUSCH if any, the UE would be either (i) transmitting HARQ-ACK using a PUCCH/PUSCH other than the PUCCH determined from PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN or (ii)  would be transmitting HARQ-ACK using a PUCCH resource configured in PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN being regarded as valid.  sps-PUCCH-AN-List-r16 or n1PUCCH-AN PUCCH resource is regarded as valid, or a PUCCH resource (from PUCCH-ResourceSet, i.e. DG PDSCH HARQ multiplexed) is dynamically indicated
· The target PUCCH slot determination is based on the total HARQ-ACK payload size including deferred SPS HARQ-ACK information and non-deferred HARQ-ACK information (if any) of a candidate target PUCCH slot
· The final PUCCH resource selection in the target PUCCH slot in terms of PUCCH resource set and PUCCH resource ID follows the Rel-16 procedures.



Agreement
Support PUCCH cell switching based on dynamic indication in the DCI using DCI format 1_2 for a UE supporting DCI format 1_2. 
· The presence of the ‘PUCCH carrier switching’ bitfield in DCI format 1_2 is RRC configured. 

Conclusion
If the UE is not configured with Rel-17 Intra-UE multiplexing, SPS HARQ for deferral of different PHY priorities can be separately deferred with the target PUCCHs separately determinated according to their respective PHY priorities.
· FFS on the PHY priority handling for SPS HARQ deferral if the UE configured with Rel-17 Intra-UE multiplexing

Agreement
For one-shot HARQ re-transmission on PUCCH, the triggering DCI dynamically indicates a ‘HARQ re-tx offset’ which is used to define the offset in number of PUCCH slots/sub-slots between the triggering DCI and the PUCCH slot/sub-slot of the HARQ-ACK codebook to be re-transmitted. For the triggering DCI received in slot/sub-slot m, indicating the HARQ-ACK re-tx in slot/sub-slot m+k and indicating HARQ_retx_offset, the PUCCH slot/sub-slot n of the HARQ-ACK codebook to be re-transmitted is determined as either: 
· Alt. 1: n = m - HARQ_retx_offset
· Alt. 2: n = m + k - HARQ_retx_offset
· FFS: value range of the HARQ-retx_offset

Agreement
Down-select in RAN1#107-e from Alt. 1 & Alt. 3 below:
For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e. multiple target PUCCH cell slots overlapping with a single PCell slot),  the following PUCCH cell slot is used for UCI transmission:
· Alt. 1: the first target PUCCH slot overlapping with the PCell slot
· Alt. 3: using a relative slot-offset within the reference cell slot, the relative slot offset is configured in the time domain pattern (i.e. time domain pattern contains ‘cell index’ & ‘slot_offset’ for each reference cell slot)
· Note: different relative slot offset can be configured for each reference cell slot in the time domain pattern, details see R1-2108829

Agreement
Down-select in RAN1#107-e from Alt. 2 & Alt. 4 below:
For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be shorter than the target PUCCH cell slot,  
· Alt. 2: the UE does not expect the same UCI type (i.e. HARQ-ACK, SR or CSI) from more than one PCell PUCCH slot to be overlapping with a single dynamically indicated PUCCH cell slot
· Note: there can be e.g. HARQ-ACK only be present in either of the overlapping slots, but not in more than one overlapping slot. 
· Alt. 4: the UE does not expect a semi-static PUCC cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot. 

Conclusion
There is no consensus to support multiplexing of HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI on the dynamically indicated PUCCH cell (other than PCell / PSCell / PUCCH-SCell) in Rel-17.
· FFS: further handling, incl. e.g., UE does not expect overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI or overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI is to be dropped
· FFS: overlapping definition for SR and P/SP-CSI in terms of PUCCH slot or PUCCH resource

Agreement
For one-shot triggering of HARQ-ACK re-transmission on PUCCH, 
· in case the dynamic Type 2 HARQ-ACK codebook is configured, the HARQ-ACK codebook per PHY priority on the indicated PUCCH is constructed by appending the Type 2 HARQ-ACK codebook to be re-transmitted to the Type 2 HARQ-ACK codebook of the indicated PUCCH (carrying new, initial HARQ-ACK information) per PHY priority.
· in case the semi-static Type 1 HARQ-ACK codebook is configured, the HARQ-ACK codebook per PHY priority on the indicated PUCCH is constructed by appending the Type 1 HARQ-ACK codebook to be re-transmitted to the Type 1 HARQ-ACK codebook of the indicated PUCCH (carrying new, initial HARQ-ACK information) per PHY priority.


RAN1#107-e (Nov. 2021)

Agreement
The maximum SPS HARQ-ACK deferral value in terms of k1+k1def per SPS configuration is RRC configured from a value range of {1…32}.

Agreement
The list enhanced Type 3 HARQ-ACK codebooks is configured per PUCCH cell group (i.e., separately configurable for primary and secondary PUCCH cell group).

Agreement
The one-shot HARQ re-transmission on PUCCH is configured per PUCCH cell group (i.e., separately configurable for primary and secondary PUCCH cell group).

Agreement
For one-shot HARQ re-transmission on PUCCH, the ‘HARQ re-tx offset’ is determined as Alt. 1: n = m - HARQ_retx_offset

Conclusion
There is no consensus to support the simultaneous configuration of one-shot HARQ-ACK re-transmission and dynamic PUCCH cell switching in Rel-17. 

Conclusion
For SPS HARQ-ACK deferral, if a UE is not configured with Rel-17 intra-UE multiplexing but configured with Rel-16 PHY prioritization, the UE first performs Rel-16 UCI multiplexing and PHY prioritization in both initial slot and target slot and if a LP SPS HARQ-ACK PUCCH is deprioritized, the LP SPS HARQ-ACK is not deferred.
· Note: If the SPS HARQ-ACK is deprioritized in any slot, no further deferral.

Agreement
Support simultaneous configuration of SPS HARQ-ACK deferral and PUCCH cell switching based on the semi-static time domain pattern:
For the target slot determination of SPS HARQ-ACK deferral,
· Step 1: the UE first determines a next PUCCH slot on the cell for PUCCH transmission using the semi-static time-domain PUCCH cell pattern and the related rules for semi-static PUCCH cell switching, followed by
· Step 2: the UE determines based on the SPS HARQ-ACK deferral rules if this PUCCH slot on the PUCCH cell for transmission is the target PUCCH slot or not.
· Note: In step 1, k is increased on PCell/PScell/PUCCH-Scell. “The next PUCCH slot” represents the slot on the PUCCH cell based on PUCCH cell pattern, which is mapped from the PCell/PScell/PUCCH-Scell slot with increased K1.
· Note: The maximum deferral limitation checking is based on the effective k + kdef value based on the granularity of PCell / PScell/PUSCCH-Scell

Agreement
Support simultaneous configuration of one-shot HARQ-ACK re-transmission and semi-static PUCCH cell switching:
· the ‘backward HARQ-ACK slot-offset’ is interpreted with the granularity of a PUCCH slot of the respective PHY priority of PCell /PSCell / PUCCH SCell


Agreement
Confirm the following RAN1 working assumption from RAN1#106bis-e with the additional agreement on UE capability (in RED): 
	· (Working Assumption) Support inter-subslot Frequency Hopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for 2OS slot-based PUCCH configurations. 
· The UE applies the inter-subslot FH operation from sub-slot to sub-slot, if configured with inter-slotFrequencyHopping in the respective PUCCH_config.


· Support single UE capability indication of inter-subslot FH for PUCCH repetition operation.

Agreement
Apply a 1-bit triggering DCI field for triggering indication of one-shot HARQ re-transmission on PUCCH. 
· The triggering DCI with the triggering bit set to ‘1’ is not able to schedule PDSCH. 
· Some unused bit field in the DCI is used to indicate the HARQ slot offset. 
· FFS: if the ‘one-shot HARQ-ACK request’ field can be reused
· FFS: which unsed DCI field in the DCI is used for HARQ slot offset indication
· FFS: The indication of whether the PDSCH is not scheduled will reuse Rel-16 type-3 HARQ ACK CB UE behavior

Agreement
The earlier RAN1 agreements on the valid symbol definition in the initial and target PUCCH slot for SPS HARQ-ACK deferral are further clarified as: 
· For SPS HARQ-ACK deferral, for the determination of valid symbols in the initial and target PUCCH slot/sub-slot a collision with semi-static DL symbols, SSB and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is regarded as ‘invalid’ or ‘no symbols for UL transmission’.

Conclusion
There is no consensus to support the simultaneous configuration of the Rel-16 Type 3 HARQ-ACK CB and Rel-17 one-shot re-tx HARQ triggering for a UE in Rel-17. 

Conclusion
There is no consensus to support the simultaneous configuration of the Rel-17 Enhanced Type 3 HARQ-ACK CB and Rel-17 one-shot HARQ re-tx triggering for a UE in Rel-17. 

Agreement
Support simultaneous configuration of enhanced Type 3 CB triggering and PUCCH cell switching. 

Conclusion
For PUCCH cell switching DCI field size alignment is done by:
· For dynamic PUCCH cell switching, the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 and 1_2 is determined by the largest K1 set among the K1 sets of all candidate PUCCH cells for PUCCH cell switching based on dynamic indication
· i.e., a number of most significant bits with value set to '0' are inserted to smaller field until the bit width of the field for all the PUCCH cells are the same
· Note: for semi-static PUCCH cell switching only the K1 set of PCell is needed
· For semi-static and dynamic PUCCH cell switching, the bit width of the PRI field in DCI format 1_2 is determined by the largest value of numberOfBitsForPUCCH-ResourceIndicatorDCI-1-2 of all PUCCH cells 
· i.e., a number of most significant bits with value set to '0' are inserted to smaller field until the bit width of the field for all the PUCCH cells are the same
· FFS: If similar handling is applied for ChannelAccess-CPext DCI field (0 or 2 bit)

Agreement
For PUCCH cell switching and a PUCCH transmission on the alternative PUCCH cell, the alternative PUCCH cell is used to derive the downlink pathloss estimate PLb,f,c(qd), i.e., replace in the main bullet of the PLb,f,c(qd) determination in Sec. 7.2.1 of 38.213 the ‘primary cell’ with ‘cell for PUCCH transmission’ 

Agreement
For PUCCH cell switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e., multiple target PUCCH cell slots overlapping with a single PCell slot),  adopt Alt 1, i.e., the first target PUCCH slot overlapping with the PCell slot is used for UCI transmission.

Agreement
Support simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or enhanced Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral.
· In case a R16 Type 3 HARQ-ACK CB or an enhanced Type 3 HARQ-ACK codebook is triggered for transmission in a PUCCH slot, the UE stops the deferral procedure of pending SPS HARQ-ACK in that PUCCH slot and that PUCCH slot is not considered as a potential target slot for SPS HARQ-ACK deferral anymore.
  
Agreement
One enhanced Type 3 HARQ-ACK codebook is RRC configured either as:
1. a subset of CC, i.e., all HARQ processes of the subset of CCs are part of the codebook, OR
	pdsch-HARQ-ACK-enhType3perCC
	Configure the one enhanced Type 3 HARQ-ACK codebook using per CC configuration
	(1..maxNrofServingCells) of Integer (0,1)


1. a subset of configured HARQ processes per CC, i.e., different subsets of HARQ processes can be configured for each CC.
	pdsch-HARQ-ACK-enhType3perHARQ
	Configure the one enhanced Type 3 HARQ-ACK codebook using a per HARQ process and CC configuration
	(1..maxNrofServingCells) of Bit String (Size (16))



Agreement
For one-shot triggering of HARQ re-transmission, introduce a new 1-bit DCI field in DCI format 1_1 and in DCI format 1_2 (if DCI format 1_2 is configured with one-shot triggering of HARQ-ACK re-transmission).
 
Agreement
The time-domain pattern for semi-static PUCCH cell switching is separately configurable for the primary and secondary PUCCH cell group.

Agreement
The time-domain pattern for semi-static PUCCH cell switching is based on the reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon and is common to every configured UL BWP (of PCell / SPCell / PUCCH SCell).

Agreement
For PUCCH cell switching based on semi-static operation, adopt Alt. 4, i.e., the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot.
 
Agreement
For semi-static PUCCH cell switching, if the alternative PUCCH cell (i.e. PUCCH sCell) is deactivated or the alternative PUCCH Cell is dormant, the UE does not apply time-domain pattern and the UCI is to be transmitted on PCell / SPCell / PUCCH SCell.
 
Conclusion
There is no consensus to support simultaneous configuration of semi-static PUCCH cell switching and dynamic PUCCH cell switching in Rel-17.

Working Assumption 
For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication

Agreement
If more than one (M>1) enhanced Type 3 HARQ-ACK codebook is configured and the triggering DCI with the ‘one-shot HARQ-ACK request’ set to ‘1’,
· If the FDRA field is not valid, i.e. all “1s” or all “0s” as per Rel-16, then PDSCH is not scheduled:
. If a new field with N=ceiling(log2 (M)) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
. If the new field is not configured in the triggering DCI, the UE uses the MCS field to indicate one of M configured e-Type 3 HARQ-ACK CBs
· If the FDRA field is valid, then a PDSCH is scheduled
. If a new field with N=ceiling(log2 (M)) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
. If the new field is not configured in the triggering DCI, the UE selects the 1st indexed e-Type 3 HARQ-ACK CB in the M configured e-Type 3 HARQ-ACK CBs

Agreement
For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is fixed in the specification

Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.


RAN1#107bis-e (Jan. 2022)
Conclusion
There is no consensus for introducing further specification support for the following
· PUCCH cell switching between cells with shared spectrum channel access (in any mode)
· PUCCH cell switching between a cell with licensed spectrum and a cell with shared spectrum channel access (in any mode)

Agreement
For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is given by [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value] with an indication of 1 slot / sub-slot within that range.
· FFS the fixed value of min_HARQ_retx_offset_value
· FFS the fixed value of max_HARQ_retx_offset_value

Conclusion
For one-shot HARQ re-transmission on PUCCH, the UE determines no PDSCH is scheduled when the triggering bit is set to ‘1’ (i.e. the UE does not need to in addition check any specific resource allocation setting).

Agreement
For PUCCH cell switching based on semi-static time domain pattern, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the PCell / SPCell / PUCCH SCell.

Agreement
Re-add the RRC parameter for the DCI field configuration in row 17 of the Enh. Type-3 HARQ-ACK codebook for the primary PUCCH cell group (that was lost when moving from v006 to v007 in the final RRC parameter discussions in RAN1#107-e, currently we only have the configuration for the secondary PUCCH cell group) i.e.,
	pdsch-HARQ-ACK-enhType3DCIfield
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in the primary cell group if the more than one enhanced Type 3 HARQ-ACK codebook is configured for the primary PUCCH cell group.
	Enabled


 
Agreement
Support separate configuration of the DCI field presence for enh. Type 3 HARQ-ACK CB for DCI format 1_2 (i.e. pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-2 as discussed in RAN1#107-e)

Conclusion 
There is no consensus to support SPS HARQ-ACK deferral for half-duplex CA UEs in Rel-17. 

Agreement
RAN1 confirms the following RAN1#107-e working assumption: 
	Working Assumption 
For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication



Conclusion
There is no consensus to support MAC CE activation indicating a set of values of pucch-SpatialRelationInfoId applicable to the alternative PUCCH sSCell for PUCCH cell switching in Rel-17.

Conclusion
There is no consensus to support joint operation of SPS HARQ-ACK deferral and PUCCH repetition in Rel-17. 

Conclusion
The operation of simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or enhanced Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral is further clarified as:
· If the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 or enhanced Type-3 HARQ-ACK codebook in a slot, the UE stops the procedure to determine the earliest second slot in that slot.
· The pending SPS HARQ information for deferral is not appended to the Type-3 or enhanced Type 3 CB in that slot.

Conclusion
There is no consensus to support joint configuration of PUCCH cell switching based on dynamic indication and SPS HARQ-ACK deferral in Rel-17. 

Agreement
For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell. 

Agreement
The following TP to 38.213 is endorsed for the editor’s CR.
	9.2.5.4   UE procedure for deferring HARQ-ACK for SPS PDSCH 

If a UE is provided spsHARQdeferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
· is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
· overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set
the UE 
· determines an earliest second slot and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs, a PUSCH or a PUCCH in the earliest second slot to multiplex HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
· if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot as described in clause 9.1.4, the UE stops the procedure to determine the earliest second slot in the slot
· if the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE determines the earliest second slot and a corresponding cell based on the periodic cell switching pattern as described in clause 9.A



Agreement
For one-shot HARQ-ACK re-transmission, 
1. the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -7.  
1. the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 24.  
1. Note: UE capability reporting on the UE supported value range for HARQ_retx_offset in the scope of [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value ] that can be indicated by the gNB for the UE can be further discussed in UE capabilities

Agreement
For one-shot triggering of HARQ-ACK re-transmission, the HARQ_retx_offset is indicated by the bits of the MCS field for transport block 1. 

Agreement
Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral 
· One-shot HARQ-ACK re-transmission can trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot. 
· If the PUCCH slot indicated by the HARQ_retx_offset is the ‘target’ or earliest ‘second’ slot for SPS HARQ-ACK deferral, the HARQ-ACK CB including the deferred SPS HARQ-ACK bits will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI. 
· For the SPS HARQ-ACK deferral procedure, the PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a valid potential target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority (at least for operation with Rel-16 PHY prioritization) as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· If the PUCCH slot with a one-shot triggered HARQ-ACK CB is determined by the UE as target or earliest second PUCCH slot for SPS HARQ-ACK deferral, the deferred SPS HARQ-ACK in a target slot is appended to the re-transmitted HARQ-ACK CB and initial, new HARQ-ACK (if any) following the operation of SPS HARQ-ACK deferral procedure. 

Conclusion 
There is no consensus on the support of HARQ-ACK CB size indication in the triggering DCI for HARQ-ACK re-transmission


Conclusion 
There is no consensus to support the following in Rel-17: 
· For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated.

Agreement
For PUCCH repetition and one-shot HARQ-ACK re-transmission, if the gNB triggers the HARQ-ACK CB re-transmission from a PUCCH slot indicated by HARQ_retx_offset where a HARQ-ACK in a first PUCCH is dropped due to overlapping with another, second PUCCH, where the first PUCCH and second PUCCH have the same L1 priority, and at least one of the first PUCCH and the second PUCCH is subject to a repetition, the UE re-transmits the HARQ-ACK CB of the second PUCCH from the slot.


Appendix B: Summary of companies’ proposals
In here, the proposals and some example figures are collected for easier referencing. 
[1] R1-2200017	HARQ-ACK Feedback Enhancements for URLLC/IIoT	Nokia, Nokia Shanghai Bell

In this contribution, firstly we discussed the joint operation of HARQ-ACK deferral and other HARQ-ACK feedback enhancements in Sec. 2, we have the following observations and proposals:  
Observation 2.1: For joint operation of SPS HARQ-ACK deferral and PUCCH repetitions, the PUCCH repetition operation as per Alt 3 (‘first defer, then apply the repetitions starting from the target slot’) is significantly different than the R16 legacy operation. Specification complexity may be high due to the need for handling a mix of SPS HARQ bits configured with R17 deferral and other HARQ bits NOT subject to deferral (e.g., from SPS PDSCH not configured with deferral, or from dynamic PDSCH).
Observation 2.2: The motivation for Alt 3 of joint operation of SPS HARQ-ACK deferral and PUCCH repetitions on allowing a repetition factor larger than the actual SPS periodicity is unclear, as this is not possible in FDD operation but only in TDD due to the drop of SPS PDSCH occasions that collide with the UL symbols.
Proposal 2.1: Simultaneous configuration of SPS HARQ deferral and PUCCH repetition is not supported in Rel-17.
Proposal 2.2: Simultaneous configuration of SPS HARQ-ACK deferral with dynamic PUCCH carrier switching is supported by ensuring (via gNB scheduling) that a dynamic PUCCH on SCell is not triggered in slots where there is SPS HARQ-ACK feedback to be transmitted in the PCell (i.e., the valid target slot for the deferred SPS HARQ). 
Observation 2.3: The current specification on the Type 3 HARQ-ACK CB and SPS HARQ-ACK deferral is unclear when the UE is to stop the SPS HARQ-ACK deferral. It needs to be clarified, that the slot in which the UE stops the procedure is to be the slot where the Type 3 HARQ-ACK CB is to be transmitted (independently of the timing of the reception of the triggering DCI). 
Proposal 2.3: Adopt the following text proposal to TS 38.213 of Sec. 2.3 to clarify that: if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot, the UE stops the procedure to determine the earliest second slot in that slot.
	9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
If a UE is provided spsHARQdeferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
-	is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-	overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
the UE 
-	determines an earliest second slot and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs, a PUSCH or a PUCCH in the earliest second slot to multiplex HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
-	if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot as described in clause 9.1.4, the UE stops the procedure to determine the earliest second slot in that slot
-	if the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE determines the earliest second slot and a corresponding cell based on the periodic cell switching pattern as described in clause 9.A




On the remaining issues of one-shot triggering for HARQ-ACK re-transmission in Sec. 3, we have the following proposal:
Proposal 3: HARQ_retx_offset can have values in the range [-16, 32] and is indicated by a combination of MCS and NDI bits for transport block 1.    

On the remaining issues of PUCCH cell switching in Sec. 4, we have the following proposals:
Proposal 4.1: Type 1 HARQ-ACK codebook construction is based on the k1 set(s) 
· of the PCell / SPCell / PUCCH SCell for semi-static PUCCH cell switching; and
· of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching 

Proposal 4.2: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions the PUCCH repetition is dropped

On the required RRC parameters for HARQ-ACK feedback enhancements in Sec. 5, we have the following proposals:
Proposal 5.1: Re-add the RRC parameter for the DCI field configuration in row 17 of the Enh. Type-3 HARQ-ACK codebook for the primary PUCCH cell group (that was lost when moving from v006 to v007 in the final RRC parameter discussions in RAN1#107-e). 
	pdsch-HARQ-ACK-enhType3DCIfield
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in the primary cell group if the more than one enhanced Type 3 HARQ-ACK codebook is configured for the primary PUCCH cell group. 
	Enabled 



Proposal 5.2: For Enh. Type-3 HARQ-ACK codebook, support separate configuration of the DCI field presence for DCI format 1_2. 
	pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-2
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in DCI format 1_2 for a PUCCH cell group, if the DCI field presence is enabled for the respective PUCCH cell group through pdsch-HARQ-ACK-enhType3DCIfield or pdsch-HARQ-ACK-enhType3DCIfield-secondaryPUCCHgroup, respectively 
	Enabled 




On the interaction of Rel-17 Intra-UE multiplexing and Rel-17 HARQ-ACK enhancements in Sec. 6, we have the following observations and proposals:
Proposal 6: Postpone the discussions on interaction of Rel-17 Intra-UE multiplexing and Rel-17 HARQ-ACK enhancement features to RAN1#108-e, when having more clarity on the overall Rel-17 Intra-UE multiplexing operation available.   
Observation 6.1: For the decisions to support joint operation of R17 Intra-UE multiplexing and SPS HARQ deferral, further clarifications on the LP HARQ-ACK multiplexing of R17 Intra-UE mux will be needed (e.g., PF2 support /handling and LP HARQ multiplexing on HP PUSCH with HP HARQ & HP CSI). In addition, the following is noted:
· The separate deferral procedure per PHY priority seems to be still applicable
· The initial slot and target slot definition seems to be applicable by replacing the Rel-16 multiplexing / prioritization procedures with the Rel-17 Intra-UE multiplexing procedures

Observation 6.2: Joint operation of R17 Intra-UE multiplexing and One-shot HARQ re-transmission could be operated using the One-shot HARQ re-transmission framework by enabling independent triggering of LP HARQ CB re-transmission and HP HARQ CB re-transmission without any large changes by assuming the agreed restrictions are applicable per PHY priority. 
Observation 6.3: Joint operation of R17 Intra-UE multiplexing and dynamic PUCCH cell switching would require further detailed clarifications on the overlapping of LP HARQ-ACK and HP HARQ-ACK on different PUCCH cells also related to the final understanding of R17 Intra-UE multiplexing UE capability #1 in terms of PHY prioritization operation (e.g., LP HARQ-ACK dropping). In contrast, there seems to be less needed clarifications and a less restrictive operation for semi-static PUCCH cell switching. 

[2] R1-2200037	UE feedback enhancements for HARQ-ACK	Huawei, HiSilicon
Proposal 1: The following joint operations can be supported with non-significant spec impact:
· Joint operation between dynamic PUCCH carrier switching and intra-UE multiplexing
· Joint operation between semi-static PUCCH carrier switching and intra-UE multiplexing
· Joint operation between dynamic PUCCH carrier switching and PUCCH repetition
· Joint operation between PUCCH repetition and Type 3 CB / enhanced Type 3 CB
· Joint operation between PUCCH repetition and one-shot retransmission
Proposal 2: Simultaneous configuration of SPS HARQ-ACK deferral and PUCCH repetition is not supported.
Proposal 3: Support simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching. 
· For a slot before the target slot during the SPS HARQ-ACK deferring procedure on PCell, the UE can be scheduled to transmit DG HARQ-ACK on SCell.
Proposal 4: Support simultaneous configuration of Rel-17 intra-UE multiplexing of different priorities and SPS HARQ-ACK deferral
· The target slot/sub-slot for the LP SPS HARQ-ACK and HP SPS HARQ-ACK are separately determined based on separate time units.
· If after the inter-priority multiplexing operation, and if the UE would be transmitting the SPS HARQ-ACK of hybrid priorities on SPS PUCCH, and the SPS PUCCH is not valid in the initial/next PUCCH slot, the hybrid SPS HARQ-ACK is dropped.
Proposal 5: For dynamic PUCCH carrier switching, if the HARQ-ACK for the first activated SPS PDSCH is indicated on the SCell, the later SPS HARQ-ACKs should fall back to PCell.
Proposal 6: For dynamic PUCCH carrier switching, if the HARQ-ACK for the first activated SPS PDSCH is indicated on the SCell, adopt one of the following options to determine the k1 value for the later SPS HARQ-ACKs on PCell:
· Option 1: UE determines a k1 value from PCell’s K1 set according to the K1 indicator field in the activation DCI
· Option 2: UE applies the same k1 value for the first activated SPS PDSCH to the later SPS HARQ-ACKs on PCell, and the k1 value should be also included in the configured K1 set for PCell
Proposal 7: RAN1 should adopt the following TP to capture the agreement on the not expected overlapping between dynamically indicated PUCCH slot on SCell and another UCI on PCell: 
	------------------ Text Proposal for 38.213 Clause 9.A ------------------
9.A	  PUCCH Cell Switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
…
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field, as described in [5, TS 38.212], that indicates whether the PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell.
The UE does not expect to be indicated by a DCI with the PUCCH cell indicator field to transmit HARQ-ACK information on a slot for the active UL BWP of the PUCCH-sSCell to overlap with a slot including another UCI on the active UL BWP of the PCell, unless the UCI on the active UL BWP of the PCell overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set, and is cancelled according to clause 11.1.
…


Proposal 8: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported.
· A PUCCH is postponed as in Rel-16 on the PUCCH cell of the first PUCCH repetition if the PUCCH slot is mapped to a different PUCCH cell according to the semi-static PUCCH pattern. 
Proposal 9: For PUCCH cell switching based on semi-static operation, for the case the PCell slot/sub-slot to be longer than the target PUCCH cell sub-slot and the earliest target PUCCH cell sub-slot is partially overlapping with the PCell slot/sub-slot, the first target PUCCH slot fully overlapping with the PCell slot is used for UCI transmission.
Proposal 10: Support simultaneous configuration of intra-UE multiplexing and Type 3 CB/enhanced Type 3 CB.
· UE does not expect the overlapping between LP HARQ-ACK subject to Type 3 CB/enhanced Type 3 CB and HP HARQ-ACK.
Proposal 11: The combination of the MCS field and the NDI field can be reused for indicating the slot offset of the one-shot HARQ-ACK retransmission.
Proposal 12: Support the value range of the slot-offset of the one-shot HARQ-ACK retransmission from -31 to 32.
Proposal 13: Support joint operation between SPS HARQ deferral and one-shot retransmission. 
· The PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot for SPS HARQ-ACK deferral.
· The deferred SPS HARQ-ACK in a target slot is appended to the retransmitted HARQ-ACK CB.
Proposal 14: UE expects a HARQ-ACK CB to be scheduled as the one-shot retransmission at most once.
Proposal 15: If the SPS HARQ-ACK deferral jointly operates with one-shot retransmission, UE expects to be scheduled for one-shot retransmission of the original SPS HARQ-ACK enabled with deferring by only taking the target slot as the one-shot original slot.
Proposal 16: HARQ-ACK dropped due to staggered overlapping of PUCCH repetition should not be taken as the original HARQ-ACK for one-shot re-transmission.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Proposal 17: If UE receives one-shot triggering DCI scheduling the retransmission HARQ-ACK CB on a slot, UE does not expect to receive a later DCI scheduling other HARQ-ACKs of Type 1/2 CB to be transmitted on the same slot.
Proposal 18: For Rel-17 one-shot triggering for HARQ-ACK re-transmission, the UE should ignore the one-shot triggering DCI for new PUCCH determination if it schedules an original PUCCH on which the UE did not generate valid HARQ-ACK CB.
Proposal 19: Support simultaneous configuration between intra-UE multiplexing and one-shot HARQ-ACK retransmission.
· UE does not expect the overlapping between LP HARQ-ACK subject to one-shot retransmission and HP HARQ-ACK.
Proposal 20: Add a new RRC parameter ‘pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-2’, which is to configure the new DCI field indicating one of configured enhanced Type 3 HARQ-ACK CBs separately for DCI format 1_2.
Proposal 21: There is no need to further introduce mirroring RRC parameters for separately configuring the features for the secondary PUCCH group.
[3] R1-2200080	Remaining issues on HARQ-ACK enhancements for Rel-17 URLLC	vivo
Proposal 1: Support simultaneous configuration of SPS HARQ-ACK deferral and PUCCH repetition. If the SPS HARQ-ACK from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified Rel-17 SPS HARQ-ACK deferral procedure without taking potential PUCCH repetition deferral in the initial slot into account. In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ-ACK deferral limitation after the first PUCCH repetition.
Proposal 2: Support simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH carrier switching under the condition of no additional complicated discussion or solution.
Proposal 3: Consider the text proposal for enhanced Type-3 codebook determination in TS38.213.
Proposal 4: Confirm the working assumption that one-shot triggering is supported before the initial PUCCH transmission slot, as well as after it.
Proposal 5: For one-shot triggering of HARQ-ACK re-transmission, the minimum supported value for HARQ-ACK re-transmission offset can be -7 or -8. -15 or -16 can be accepted as well.
Proposal 6: For one-shot triggering of HARQ-ACK re-transmission, the maximum supported value for HARQ-ACK re-transmission offset can be 24. 32 can be accepted as well.
Proposal 7: For one-shot triggering of HARQ-ACK re-transmission, reuse the MCS field to indicate HARQ-ACK re-transmission offset.
Proposal 8: Support simultaneous configuration of one-shot triggering and SPS HARQ-ACK deferral. The PUCCH slot with a triggered HARQ-ACK re-transmission is regarded as a target PUCCH slot for SPS HARQ-ACK deferral, where deferred SPS HARQ-ACK is multiplexed with the triggered HARQ-ACK re-transmission by appending to the triggered HARQ-ACK codebook.
Proposal 9: One-shot triggering of HARQ-ACK re-transmission can be used to retrieve deferred SPS HARQ-ACK dedicatedly, when required.
Proposal 10: Support re-transmission of cancelled HARQ-ACK by enhanced Type-2 codebook.
Proposal 11: It can be clarified that for enhanced Type-2 codebook, PDSCH grouping is performed for each physical priority respectively, and at most two PDSCH groups are allowed per physical priority.
Proposal 12: For semi-static PUCCH carrier switching, Type-1 codebook construction is based on the K1 set, as well as the uplink SCS, for the PCell/PSCell/PUCCH-SCell.
Proposal 13: For semi-static PUCCH carrier switching in conjunction with PUCCH repetition, a PUCCH repetition mapping to a different target PUCCH cell from the target PUCCH cell of the first PUCCH repetition is not supported.

[4] R1-2200107	Discussion on HARQ-ACK enhancements for eURLLC	ZTE
Proposal 1: For SPS HARQ-ACK deferral, RAN1 should clarify the UE behavior in the initial slot and the target slot where there is only one SPS HARQ-ACK provided and no other UCIs and PUSCH (i.e., no UCI multiplexing being performed).
Proposal 2: Adopt the TP as below:
	TS38.213h00
9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
If a UE is provided spsHARQdeferral and, after  performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot if any, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
-	is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-	overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
the UE 
-	determines an earliest second slot and, after  performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs if any, a PUSCH or a PUCCH in the earliest second slot to multiplextransmit HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
...


Proposal 3: If the HARQ-ACK feedback for a PDSCH resource is performed with SPS HARQ-ACK deferral, and if a Type 1 codebook contains the PDSCH resource, NACK information is generated for the PDSCH resource in the initial HARQ bits in Type 1 codebook.
Proposal 4: Support simultaneous configuration of Rel-17 intra-UE multiplexing of different priorities and SPS HARQ-ACK deferral.
· If after the Rel-17 multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH provided by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN of any priority, 
· which is not valid in the initial slot, the SPS HARQ-ACK configured for deferral is deferred.
· SPS HARQ-ACK deferral of a given priority, the target PUCCH slot is defined as the next PUCCH slot, where after performing the (Rel-17) UCI multiplexing operation into a PUCCH or PUSCH if any, the UE would be either (i) transmitting HARQ-ACK using a PUCCH corresponding to high priority UCI or PUSCH other than the PUCCH determined from SPS-PUCCH-AN-List-r16 or n1PUCCH-AN or (ii) transmitting HARQ-ACK using a PUCCH resource configured in SPS-PUCCH-AN-List-r16 or n1PUCCH-AN of any priority being regarded as valid.
Proposal 5: Support simultaneous configuration of semi-static PUCCH cell switching and SPS HARQ-ACK deferral.
· For the initial slot in Pcell, if the UE performs UCI multiplexing to determine whether the SPS HARQ-ACK is deferred, it should consider multiplexing the SPS HARQ-ACK to the overlapping PUCCH slot of the Scell based on the PUCCH cell switching pattern. 
· If the multiplexed PUCCH is valid in Scell slot, the SPS HARQ-ACK is transmitted in the multiplexed PUCCH slot; otherwise, the SPS HARQ-ACK is deferred.
Proposal 6: Support simultaneous configuration of dynamic PUCCH cell switching and SPS HARQ-ACK deferral.
· For the initial slot in the Pcell, when the UE performs UCI multiplexing to determine whether the SPS HARQ-ACK is deferred, it should also consider multiplexing the SPS HARQ-ACK to the overlapping PUCCH slot of the Scell if there is a PUCCH indicated by DCI with PUCCH cell indicator . 
· If the multiplexed PUCCH is valid in Scell slot, the SPS HARQ-ACK is transmitted in the multiplexed PUCCH slot; otherwise, the SPS HARQ-ACK is deferred.
Proposal 7: Support simultaneous configuration of dynamic PUCCH cell switching and SPS HARQ-ACK deferral.
· If the target slot i in Pcell determined by the SPS HARQ-ACK deferral is not earlier than slot j in Scell with a PUCCH indicated by DCI with PUCCH cell indicator, then the UE
· multiplexes the deferred SPS HARQ-ACK with the UCI in the PUCCH of slot j of Scell, and 
· determines a PUCCH in slot j from Scell to transmit the multiplexed UCIs, and 
· transmits the determined PUCCH in Scell, and 
· stops the SPS HARQ-ACK deferral.
Proposal 8: Support simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or e-Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral.
· If the target slot for the deferred SPS HARQ-ACK and slot for e-type3 CB or type3 CB is the same slot, the UE transmits the e-type 3 CB or type 3 CB and stops the SPS HARQ-ACK delay.
· If the HARQ process corresponding to the deferred SPS HARQ-ACK is not included in the HARQ process set corresponding to the e-type 3 CB, the deferred SPS HARQ-ACK is concatenated after the e-type 3 CB, and the UE transmits multiplexed HARQ-ACK CB including the e-type3 CB and the delayed SPS HARQ-ACK.
· Otherwise, the UE independently transmits the deferred SPS HARQ-ACK and e-type 3 CB or type 3 CB in their respective slots.
Proposal 9: Support simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS HARQ-ACK deferral.
· If the target slot for the deferred SPS HARQ-ACK and slot for a re-transmitted HARQ-ACK CB scheduled by one-shot triggering DCI is the same slot, the UE transmits multiplexed HARQ-ACK CB including the deferred SPS HARQ-ACK and the re-transmitted HARQ-ACK CB and stops the SPS HARQ-ACK delay.
· The deferred SPS HARQ-ACK is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission.
· Otherwise, the UE independently transmits the deferred SPS HARQ-ACK and the re-transmitted HARQ-ACK CB in their respective slots.
Proposal 10: The minimum value of -7 and the maximum value of 24 are proposed for the offset value for HARQ-rx.
Proposal 11: For one-shot HARQ-ACK re-tx, reinterpret the MCS field in the triggering DCI as HARQ-rx offset.
Proposal 12: For one-shot HARQ-ACK re-tx, support the C-DAI and/or T-DAI in the triggering DCI can be reinterpreted as the size field. 
Proposal 13: Support the simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition transmission for the UE.
· For a PUCCH that is repeatedly transmitted, PUCCH cells and PUCCH slots corresponding to PUCCH repetitions other than the first PUCCH repetition are determined based on the semi-static PUCCH cell switching pattern.
· PUCCH resources corresponding to PUCCH repetitions other than the first PUCCH repetition are determined from the determined PUCCH cell based on the PRI in the (activated) DCI corresponding to the PUCCH.
Proposal 14:  The Type 1 HARQ-ACK codebook construction for PUCCH cell switching is based on the k1 set(s) 
· of the PCell / SPCell / PUCCH Scell for semi-static PUCCH cell switching
· If the determined PUCCH cell for transmitting the type1 codebook is Pcell, the determined PUCCH slot is regarded as "slot n", and then UE completes the type 1 codebook construction based on "slot n" by reusing the current type 1 codebook construction mechanism.
· Otherwise, the slot of the Pcell that overlaps the determined PUCCH slot is regarded as "slot n", then UE completes the type1 codebook construction based on "slot n" by reusing the current type 1 codebook construction mechanism.
· of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching 
· If the indicated PUCCH cell for transmitting type 1 codebook is Pcell, then UE completes the type 1 codebook construction based on indicated PUCCH slot by reusing the current type 1 codebook construction mechanism.
· Otherwise, the indicated PUCCH cell is regarded as "Nominal Pcell", the Pcell is regarded as "Nominal Scell", and the indicated PUCCH slot is regarded as "Nominal slot n", then UE completes the type 1 codebook construction based on "Nominal slot n" by reusing the current type 1 codebook construction mechanism between the "Nominal Pcell" and the "Nominal Scell".

[5] R1-2200147	Remaining issues on HARQ-ACK feedback enhancements	CATT
Proposal 1: For one-shot HARQ-ACK retransmission, the value range of HARQ slot offset can be -32 or -16 to 32.
Proposal 2: For one-shot HARQ-ACK retransmission, a combination of MCS and NDI (of the first TB) field in DCI can be used for indicating the HARQ slot offset.
Proposal 3: For one-shot HARQ-ACK retransmission, UE determines no PDSCH is scheduled when the triggering bit is set to ‘1’.
Proposal 4: For PUCCH cell switching, the Type-1 codebook construction is based on the k1 set(s)
· of the PCell / SPCell / PUCCH Scell for semi-static PUCCH cell switching; and
· of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching.
Proposal 5: For semi-static PUCCH carrier switching, UE applies PUCCH cell switching pattern based on the following time point:
· If UE receives in a PDSCH an activation command for the SCell ending in slot n, UE applies the PUCCH cell switching time-domain pattern from the first slot after SCell is active, where the active timing is determined based on the minimum requirement defined in [10, TS 38.133].
· If UE receives in a PDSCH a deactivation command for the SCell, the UE would not apply the PUCCH cell switching time-domain pattern from the first slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception and is the SCS configuration for the PUCCH.
· If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
· If UE detects a DCI indicating SCell dormancy, the UE would not apply the PUCCH cell switching time-domain pattern from the first slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and is the SCS configuration for the PUCCH.
· If UE detects a DCI format indicating SCell from dormancy to active, the UE would apply the PUCCH cell switching time-domain pattern from the first slot after the time duration specified in [10, TS 38.133].
Proposal 6: Semi-static PUCCH cell switching should be performed before UCI multiplexing/prioritization.
Proposal 7: For interaction of SPS HARQ deferral and PUCCH repetition, Alt.3 with the following update is proposed:
	· Alt. 3:
· If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure without taking a potential PUCCH repetition in the initial/target slot into account. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation any further after the first PUCCH repetition.
· If the SPS HARQ from the initial PUCCH slot is not subject to deferral and the PUCCH resource has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules of SPS HARQ deferral.


Proposal 8: Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is not supported in Rel-17.
Proposal 9: For simultaneous configuration of PUCCH cell switching and PUCCH repetition, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported, and a PUCCH slot mapped to a different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped or deferred.
Proposal 10: Simultaneous configuration of SPS HARQ-ACK deferral and one-shot HARQ-ACK retransmission is supported.
· The HARQ-ACK CB including deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_offset will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI;
· The PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority as the PHY priority of the triggered one-shot HARQ-ACK re-transmission;
· The deferred SPS HARQ-ACK in a target slot is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission.

[6] R1-2200178	Remaining issues in HARQ-ACK enhancements for URLLC	Sony
Observation 1: LP HARQ-ACK suffers from DL Grant misdetection leading to the wrong number of HARQ-ACKs in Type 2 HARQ-ACK Codebook causing misalignment in the number of HARQ-ACKs between UE and gNB.  This misalignment in the Initial LP PUCCH would be propagated into the PUCCH scheduled by the DCI triggering the 1-shot HARQ-ACK retransmission.

Observation 2: Maintaining an existing function of an existing field is NOT an optimization.

Observation 3: When Rel-17 intra-UE UCI multiplexing is enabled, if the deferred SPS HARQ-ACKs contain HP HARQ-ACKs, a first available PUCCH that is LP may not provide the required reliability for the HP HARQ-ACKs.  However, avoiding the first available LP PUCCH leads to increase in latency.

We therefore propose the following:
Proposal 1: Confirm the following working assumption:

For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication

Proposal 2: The unused MCS (5 bits) field in the DCI triggering the 1-shot HARQ-ACK Retransmission is used to indicate 32 initial PUCCH slot offsets.  If more than 32 offsets are required, further combine the MCS with HPN (4 bits), RV (2 bits) and/or NDI (1 bit) depending on the total number of offsets.

Proposal 3: If the DAI field is configured in the DL Grant used for triggering 1-shot HARQ-ACK retransmission, the DAI function is maintained in the triggering DCI where the DAI value of the last DL Grant associated with the Initial PUCCH is repeated in the triggering DCI.

Proposal 4: Support joint operations of SPS HARQ-ACK deferral and Rel-17 intra-UE UCI multiplexing of different L1 priorities.

Proposal 5: When Rel-17 intra-UE UCI multiplexing is enabled and if the deferred SPS HARQ-ACKs contain HP HARQ-ACKs, the resource for the target PUCCH is selected from the 2nd PUCCH Config, regardless of the L1 priority of the originally scheduled target PUCCH.

Proposal 6: SPS HARQ-ACK deferral is not used if repetitions are used in the initial PUCCH.

Proposal 7: An SPS HARQ-ACK is deferred to a target PUCCH with repetition if at least the first valid PUCCH repetition of the target PUCCH is within the deferral time limit k1+k1def from the SPS.


[7] R1-2200198	Remaining issues for HARQ-ACK feedback enhancements	Samsung
Proposal 1: Revert the WA for supporting “one-shot triggering of HARQ re-transmission before the initial PUCCH transmission slot”.

Proposal 2: The MCS field in a DCI format triggering a retransmission of a HARQ-ACK report is used to indicate one of the eight immediately previous slots where a UE provided the HARQ-ACK report. 

Proposal 3: For removing rows from the TDRA table, amend the text in the pseudo-code as follows:
“if HARQ-ACK information for PDSCH time resource derived by row  in slot  cannot be provided in slot , including when the PUCCH transmission in slot  is on a PUCCH-sSCell as described in clause 9.A, ”. 

Proposal 4: The k1 set of the PCell is used for Type-1 HARQ-ACK codebook generation (single/same Type-1 HARQ-ACK codebook regardless of DCI-based or RRC-based PUCCH cell switching). 

Proposal 5: RRC-based cell switching is supported regardless of whether a PUCCH transmission is with or without repetitions. 

[8] R1-2200232	Discussion on HARQ-ACK feedback enhancements for Rel.17 URLLC	NTT DOCOMO, INC.
In this contribution, we discussed the UE feedback enhancements for HARQ-ACK for eIIoT/URLLC. We have the following observation:
Observation 1: If R17 SPS HARQ-ACK deferral is prioritized over R16 PUCCH repetition procedure, some SPS HARQ-ACK bits in the initial slot may be dropped, which leads to more HARQ-ACK dropping than in Rel-16.
Based on the discussion, we made following proposals.
Proposal 1: For simultaneous configuration of SPS HARQ deferral and PUCCH repetition, Alt 1 with modification is preferred:
· If the PUCCH format or PUCCH resource in the initial slot has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 PUCCH repetition rule without considering the rules of SPS HARQ deferral.
· In case the PUCCH in the initial slot does not have a PUCCH repetition factor larger than 1, the SPS HARQ-ACK deferral rules for the initial slot apply. 
· If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure, with taking PUCCH repetition factor into account. 
· For a slot which doesn’t satisfy target slot condition defined for R17 SPS HARQ-ACK deferral procedure, but the PUCCH resource in this slot has PUCCH repetition factor larger than 1, the slot is determined as target slot.
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation after the first PUCCH repetition.

Proposal 2: For value range of HARQ slot offset, support -7 or -8 as the minimum value, and 24 as the maximum value. 
Proposal 3: For joint operation of SPS HARQ-ACK deferring and one-shot triggering of HARQ-ACK retransmission,
· one-shot triggered new retransmission should not impact deferring for SPS HARQ-ACK bits with different PHY priority from the priority indicated by the triggering DCI.
· deferred SPS HARQ-ACK bits with same PHY priority as indicated by the triggering DCI will be dropped.

Proposal 4: Only initial HARQ-ACK bits in the indicated “old HARQ-ACK CB” will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI.
Proposal 5: Keep the same sub-slot/slot configuration for corresponding priority on the multiple PUCCH cells.
Proposal 6: When CSI reporting on PUCCH is configured on both PCell/PScell/PUCCH-Scell and alternate Scell, PUCCH cell pattern is applied to determine whether CSI PUCCH will be transmitted or not.
Proposal 7: If dynamic and/or semi-static PUCCH cell switching is/are enabled,
· For Type 2 HARQ-ACK CB generation, 
· Rel-15/16 rule based on DAI counter can be reused.
· For Type 1 HARQ-ACK CB generation,
· For dynamic PUCCH cell switching, 
· Type 1 HARQ-ACK CB generation is based on K1 set configured for the PUCCH reporting cell.
· For semi-static PUCCH cell switching,
· Type 1 HARQ-ACK CB generation is based on K1 sets configured on PCell/PScell/PUCCH-Scell.

Proposal 8: If semi-static PUCCH cell switching is enabled, a PUCCH repetition mapping to a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition will be dropped.
Proposal 9: Joint operation of SPS HARQ-ACK deferring and dynamic PUCCH cell switching is NOT supported.

[9] R1-2200269	UE feedback enhancements for HARQ-ACK	CAICT
Proposal 1: Type 1 HARQ-ACK codebook construction on SCell with semi-static PUCCH carrier switching is based on the numerology and K1 set(s) of the PCell / PSCell / PUCCH-SCell.
Proposal 2: For Type 1 HARQ-ACK codebook construction on SCell with semi-static PUCCH carrier switching, the candidate PDSCH receptions or SPS PDSCH releases occasions on SCell is based on the TDRA table, configuration of tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated for the SCell.
Proposal 3: When dynamic PUCCH cell switching is configured, if the DCI is for SPS PDSCH activation, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the Pcell.


[10] R1-2200274	Discussion on HARQ-ACK feedback enhancements for Rel-17 URLLC	Spreadtrum Communications

In this contribution, we made the following proposals.
Proposal 1.	Support Proposal 10.2:
•	Conclusion: There is no consensus to support simultaneous configuration of SPS HARQ deferral and PUCCH repetition in Rel-17.  
Proposal 2.	Do not support the joint operation of SPS HARQ-ACK deferral and dynamic PUCCH carrier switching in Rel-17.
Proposal 3.	If the UE is configured with Rel-17 Intra-UE multiplexing, SPS HARQ for deferral of different PHY priorities can be separately deferred with the target PUCCHs separately be determinated according to their respective PHY priorities.
Proposal 4.	When without early triggering, the value range for the HARQ re-tx offset is [0, 31]. If early triggering is confirmed, the value range is [-4, 27].
Proposal 5.	Early triggering of HARQ re-tx should be received later than the last DCI of the initial PUCCH transmission
Proposal 6.	‘one-shot HARQ-ACK request’ field can be reused as the triggering field/bit for triggering indication of one-shot HARQ re-transmission on PUCCH
Proposal 7.	The MCS field of the transport block 1 in  DCI is used for HARQ slot offset indication
Proposal 8.	The indication of one-shot HARQ re-transmission on PUCCH will reuse Rel-16 type-3 HARQ ACK CB UE behaviour.
Proposal 9.	Adopt the following TP for triggering of one-shot HARQ re-transmission on PUCCH in 38.213.


Proposal 10.	When PUCCH carrier switching based on dynamic indication is applied, 
•	The Type 1 HARQ-ACK codebook construction is based on the K1 set(s) of the dynamically indicated PUCCH cell. 
•	The Type 2 HARQ-ACK codebook construction is based on Rel-15/16 rule based on DAI counter
Proposal 11.	When PUCCH carrier switching based on semi-static configuration is applied, 
•	The Type 1 HARQ-ACK codebook construction is based on the K1 set(s) of the PCell / SPCell / PUCCH Scell
•	The Type 2 HARQ-ACK codebook construction is based on Rel-15/16 rule based on DAI counter

[11] R1-2200294	HARQ-ACK enhancement for IOT and URLLC	Qualcomm Incorporated
Observation 1: Ongoing/pending SPS HARQ deferral procedure is the procedure of deferring SPS HARQ having collided in any of the previous K slots and which is not yet transmitted in the time window between the instant of SPS HARQ collision with DL and up to the current slot.
Observation 2: A minimum time is required for the UE to stop/cancel an ongoing SPS HARQ deferral procedure after the reception of DCI scheduling Type 3 HARQ CB.
In summary, we make the following proposals for HARQ-ACK feedback enhancement for Rel-17 IOT and URLLC. 
Proposal 1: For SPS HARQ Deferral, if there are new DG HARQ bits in a PUCCH slot, this slot is considered a target PUCCH slot.
If the PUCCH resource in the target PUCCH slot is not sufficient for both new DG HARQ bits and deferred SPS HARQ, then, deferred SPS HARQ are dropped and only the new DG HARQ bits are transmitted.

Proposal 2: With regards to RAN 1 #107e agreement on joint configuration of SPS HARQ Deferral and Type 3 HARQ CB adopt the following wording (see underlined text in purple):
Support simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or enhanced Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral.
· In case a R16 Type 3 HARQ-ACK CB or an enhanced Type 3 HARQ-ACK codebook is triggered for transmission in a PUCCH slot, the UE stops any ongoing/newly triggered deferral procedure of SPS HARQ-ACK within the time window from the start of X-th symbols after the end of DCI scheduling Type 3 HARQ-ACK codebook and up to the start of the PUCCH transmission of Type 3 HARQ CB.
The value of X is up to UE capability.
Proposal 3: For the #107e agreement on joint configuration of SPS HARQ Deferral and PUCCH carrier switching, adopt the following wording (underlined text in purple color):
Support simultaneous configuration of SPS HARQ-ACK deferral and PUCCH cell switching based on the semi-static time domain pattern:
For the target slot determination of SPS HARQ-ACK deferral,
· Step 1: the UE first determines a next PUCCH slot on the cell for PUCCH transmission using the semi-static time-domain PUCCH cell pattern and the related rules for semi-static PUCCH cell switching, followed by
· Step 2: the UE determines based on the SPS HARQ-ACK deferral rules if this PUCCH slot on the PUCCH cell for transmission is the target PUCCH slot or not.
· Note: In step 1, k is increased on PCell/PScell/PUCCH-Scell. “The next PUCCH slot” represents the slot on the PUCCH cell based on PUCCH cell pattern, which is mapped from the PCell/PScell/PUCCH-Scell slot with increased K1.
· Note: The maximum deferral limitation checking is based on the effective k + kdef value based on the granularity of PCell / PScell/PUSCCH-Scell
Note: If “the next PUCCH slot” on the PUCCH cell indicated by the PUCCH cell pattern can not carry the total UCI payload, SPS HARQ bits are dropped.
Note: If SPS HARQ is configured with repetitions, all deferred SPS HARQ repetitions take place in ” in the same PUCCH cell” (If the semi-static PUCCH cell switching happens between PUCCH repetitions, the PUCCH cell switching is delayed after the last repetition).
Proposal 4: The DCI triggering the request for one shot HARQ CB retransmission contains a field indicating the HARQ CB size.
Proposal 5: The slot offset for triggered HARQ CB retransmission is coded in 3 bits and 8 “slot offset” values are mapped to the 8 different entries. The same mapping as the one for k1 values is used.
Proposal 6: The first 3 bits of the DCI field “MCS” for the 1st TB is used to indicated the slot offset of the requested HARQ CB to be retransmitted.
Proposal 7: If certain HARQ process IDs of the requested HARQ CB to be retransmitted are no longer available, i.e. the content of one or more HARQ process(es) included in the cancelled HARQ CB is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated.
Proposal 8: RAN1 complete the specification of PUCCH cell switch for both FR1 and FR2 in Rel-17. 
Proposal 9: Support reusing existing mechanism (e.g., MAC-CE) to signal PUCCH spatial relation on the Scell with PUCCH resources configured. FFS further optimization to reduce signalling overhead. 
Proposal 10: If a PUCCH cell switching in a same slot resulting different PUCCH-spatialRelationInfo before and after the switching, the PUCCH cell switching is counted a “Tx beam change” event twice, where once with the original PUCCH cell and once with the target PUCCH cell.     
Proposal 11: A PUCCH scheduled by legacy DCI without the dedicated PUCCH target cell indication field is transmitted on a target PUCCH cell following the time pattern for semi-static cell switch, if it is configured by RRC; otherwise, the PUCCH is transmitted on Pcell/PScell/PUCCH-Scell.

Proposal 12: Support semi-static PUCCH carrier switching per PHY priority.

Proposal 13: Support semi-static PUCCH carrier switching for SPS HARQ corresponding to SPS occasion about to expire, i.e. N slots prior to the arrival of the new SPS occurrence.

Proposal 14: RAN1 complete the specification on the following joint operations in Rel-17
· Joint operation of PUCCH cell switch and parallel PUCCH/PUSCH transmission.
· Joint operation of PUCCH cell switch with PUCCH repetition.

[12] R1-2200319	Discussion on one-shot triggering of HARQ retransmission	Panasonic Corporation

Proposal 1: For one-shot HARQ retransmission, MCS field is used to indicate the HARQ retransmission offset.
Proposal 2: For one-shot HARQ retransmission, the minimum supported value and the maximum supported value for HARQ retransmission offset is respectively -7 and 24.

[13] R1-2200343	HARQ-ACK enhancements for Rel-17 URLLC/IIoT	OPPO

Proposal 1: For joint operation of SPS HARQ-ACK deferral and PUCCH repetition, we prefer Alt.1 and can accept Alt.3.
Proposal 2: For joint operation of SPS HARQ-ACK deferral and one-shot HARQ-ACK retransmission, we support Alt.1. 
Proposal 3: Update to the earlier RAN1 agreement on the Type 3 HARQ-ACK CB:
· For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a given PUCCH slot/subslot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted in a PUCCH slot/subslot overlapping with the given PUCCH slot/subslot that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook.
Proposal 4:For triggering indication of one-shot HARQ-ACK retransmission on PUCCH
· The ‘one-shot HARQ-ACK request’ field is reused.
· If the triggering DCI with the triggering bit set to ‘1’, the MCS field is used to indicate HARQ slot offset.
· No need to use FDRA field to indicate the PDSCH is not scheduled.
Proposal 5: For dynamic indication of PUCCH cell switching, a UE doesn’t expect receive a DCI indicating a first PUCCH on a first cell starting from a slot that is during the transmission of a second PUCCH repetition bundle, carrying HARQ-ACK, on a second cell.
Proposal 6: For semi-static indication of PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported.
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped.

[14] R1-2200356	UE feedback enhancements for HARQ-ACK	ETRI

Regarding HARQ-ACK deferral,
Proposal 1: If being repeated, the PUCCH is transmitted within the latest effective time window in the HARQ codebook if applicable.
Proposal 2: It is allowed to multiplex deferred SPS HARQ-ACK bits onto a HARQ codebook from any usage scenario.
Regarding HARQ-ACK retransmissions,
Proposal 3: Support multiplexing HARQ codebooks where one HARQ codebook is retransmitted.
 Proposal 4: The maximum number for keeping HARQ codebooks can be configured.
Regarding PUCCH carrier switching,
Proposal 5: Either dormant BWP is allowed to configure or is prohibited to configure to the PUCCH-sSCell. 

[15] R1-2200372	Remaining issues on UE HARQ feedback enhancements	Intel Corporation

Proposal 1
· Support the simultaneous configuration of SPS HARQ deferral and PUCCH repetition:  
· If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure without taking a potential PUCCH repetition in the initial slot into account. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation after the first PUCCH repetition.

Proposal 2
· For the simultaneous configuration of SPS HARQ deferral and PUCCH repetition,
· For overlap of repeated PUCCH, when one of UCIs contains SPS HARQ-ACK with enabled deferral, the UE can expect the first PUCCH and any of the second PUCCHs to start at a same slot and include a UCI type with same priority. One of these UCIs can be dropped.

Proposal 3
· Do not support joint operation of SPS HARQ-ACK deferral and dynamic PUCCH carrier switching

Proposal 4
· For one-shot triggering of dropped HARQ-ACK retransmission, the HARQ retransmission time offset is signalled by MCS field and covers the value range of -8 to 16.

Proposal 5
· For one-shot triggering of dropped HARQ-ACK retransmission, RAN1 to consider handling of situations when DCI(s) (including all DCIs) scheduling HARQ-ACK in the dropped PUCCH were missed, and the PUCCH is requested to be retransmitted.

Proposal 6
· For PUCCH carrier switching based on dynamic indication and/or semi-static pattern,
· Apply the same handling for ‘Second TPC command for scheduled PUCCH’ and ‘ChannelAccess-CPext’ field size determination and zero-bit padding as for PRI and PDSCH-to-HARQ_feedback

Proposal 7
· For PUCCH carrier switching based on dynamic indication and/or semi-static pattern,
· When the indicated PUCCH resource is associated with > 1 repetitions, the cell for PUCCH repetitions transmission is fixed to the same cell as the initial PUCCH repetition
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped

Proposal 8
· For the conclusion that “For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH cell”,
· Clarify that the valid PUCCH resource on Pcell means PUCCH resources before multiplexing on Pcell
· Clarify that for different priority UCI, any PUCCH resource before multiplexing/prioritization is considered

[16] R1-2200395	Remaining issues on HARQ enhancements for URLLC	InterDigital, Inc.
Proposal 1:  MCS field in the DCI is re-used to indicate the HARQ slot offset for the one-shot HARQ-ACK re-transmission.
Proposal 2:  The HARQ slot offset value range of the one-shot HARQ-ACK re-transmission is {-16,32}.
Observation 1:  The one-shot HARQ-ACK request cannot be re-used for triggering indication of one-shot HARQ re-transmission.

[17] R1-2200414	Rel-17 UE feedback enhancements for HARQ-ACK	Apple

Observation: SPS HARQ deferral and dynamic PUCCH carrier switching are complementary UE features.
Proposal 1: joint operation of SPS HARQ deferral and dynamic PUCCH carrier switching with the same numerology for PCell/PScell/PUCCH-Scell and alternative PUCCH cell is supported.
Proposal 2: joint operation of SPS HARQ deferral and dynamic PUCCH carrier switching is supported if the dynamically indicated PUCCH is on PCell/PScell/PUCCH-Scell.
Proposal 3: if PCell/PScell/PUCCH-Scell’s SCS is larger than that of alternative PUCCH cell’s, considering concatenating multiple deferred SPS HARQ codebooks and append them to the dynamically indicated HARQ codebook.
Proposal 4: if PCell/PScell/PUCCH-Scell’s SCS is smaller than that of alternative PUCCH cell’s, consider the following alternatives:
· in Alternative 1, from UE’s point of view, the very first one indicated PUCCH can carry SPS HARQ deferral.
· In Alternative 2, one bit or one code state in the DCI can be introduced to explicitly trigger SPS HARQ deferral.
· In Alternative 3, the UE use indicated PUCCH in the first alternative Cell overlapping with a primary cell’s slot for SPS HARQ deferral test. 

[18] R1-2200440	HARQ-ACK Enhancements for IIoT/URLLC	Ericsson

Observation 1	PUCCH with DL SPS HARQ-ACK is subject to dropping when during the repetition span there are more than one DL SPS transmission opportunity.
Observation 2	Some limitations on PUCCH resource configurations and/or indication are needed to support PUCCH repetition on target PUCCH cells determined individually for each PUCCH repetition.

Proposal 1	HARQ-ACK DL SPS deferral and PUCCH repetition can be simultaneously configured.
Proposal 2	Support the following repetition rule for DL SPS deferral: When a PUCCH carrying SPS HARQ-ACK partially overlaps in a slot with a PUCCH repetition(s) that is started earlier and carries HARQ-ACK, that slot is assumed unavailable for DL SPS deferral for PUCCH carrying SPS HARQ-ACK. and the DL SPS HARQ-ACK can be deferred further to determine target slot.
Proposal 3	Support Alt 3 together with the proposed repetition rule for DL SPS deferral (i.e. Proposal 2) when DL SPs deferral and PUCCH repetition are simultaneously enabled.
Proposal 4	For PUCCH cell switching based on dynamic indication in the SPS activation DCI, the PUCCH cell indicator indicates a PUCCH cell to use for SPS HARQ-ACK of the SPS PDSCHs.
Proposal 5	If SPS HARQ-ACK deferral is enabled for the SPS configuration activated with PUCCH cell indicator, the deferral can be applied when needed on the target/indicated PUCCH cell.
Proposal 6	If after the Rel-17 multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN which is not valid, the SPS HARQ-ACK configured for deferral is deferred.
Proposal 7	SPS HARQ-ACK of different PHY priorities can be separately deferred with the target PUCCHs separately determined according to their respective PHY priorities. Then depending on where the target slot(s) is/are located, Rel-17 intra UE multiplexing can be applied when applicable.
Proposal 8	Confirm the working assumption made in RAN1 #107-e regarding one-shot triggering of HARQ re-transmission before the initial PUCCH transmission slot.
Proposal 9	The value range of the “HARQ-rx offset” can contain both positive and negative integers, e.g., (-16...16) or (-16….32). Depending on the agreed range, some fixed size DCI field can be used for the indication.
Proposal 10	For Type-1 HARQ-ACK codebook generation on SCell with PUCCH cell switching, the legacy procedure is reused with clarification on the reference for the K1 set, i.e., for dynamic cell switching, it is based on K1 set configured for the SCell, while for semi-static cell switching, it is based on K1 set configured for PCell.
Proposal 11	PUCCH cell switching between cell with licensed spectrum and cell with shared spectrum channel access (in any mode) is supported.
Proposal 12	The DCI size alignment handling for ChannelAccess-CPext field is based on padding ‘0’ bits to smaller field until the bit width of the field for all the PUCCH cells are the same.
Proposal 13	For semi-static PUCCH cell switching and PUCCH repetition, the target PUCCH cell determination applies to the first PUCCH repetition and the rest of the PUCCH repetitions use the same target PUCCH cell.

[19] R1-2200484	Discussion on some remaining issues for UE HARQ-ACK feedback enhancements	China Telecom
Proposal 1: For one-shot HARQ-ACK re-transmission, confirm the working assumption about early triggering before the initial PUCCH transmission, and
· If the UE does not have the early triggering capability, the 5 bit MCS field of transport block 1 in the triggering DCI is used to indicate the HARQ re-tx offset ranges from 1 to 32. 
· If the UE has the early triggering capability, the 5 bit MCS field and the NDI bit of transport block 1 together in the triggering DCI is used to indicate the HARQ re-tx offset ranges from -15 to 32.
Proposal 2: The Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the PCell / SPCell / PUCCH Scell for semi-static PUCCH cell switching, and the k1 set(s) of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching.

[20] R1-2200516	UE feedback enhancements for HARQ-ACK	NEC
Proposal 1:
· For joint operation of semi-static PUCCH cell switching and PUCCH repetition,
· Our first preference is that the target PUCCH cell determined for the first PUCCH repetition applies to the PUCCH repetition bundle based on the Rel-16 PUCCH repetition procedure. 
· Our second preference is that a PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped.
Proposal 2:
· Support simultaneous configuration of dynamic PUCCH cell switching and SPS HARQ-ACK deferral in Rel-17. 
Proposal 3:
· When dynamic PUCCH cell switching and SPS HARQ-ACK deferral are simultaneously configured for UE if supported, 
· In case the configured PUCCH resource in initial slot on Pcell/PScell for SPS HARQ-ACK colliding with invalid symbol is overlapped with a dynamic indicated PUCCH on PUCCH-Scell in time domain, the SPS HARQ-ACK will be not multiplexed on the dynamic indicated PUCCH resource and further deferred.
· The target PUCCH slot for SPS HARQ-ACK deferral is defined as the next PUCCH slot where sps-PUCCH-AN-List-r16 or n1PUCCH-AN PUCCH resource is regarded as valid, or a PUCCH resource (from PUCCH-ResourceSet, i.e. DG PDSCH HARQ multiplexed) on Pcell/PScell is dynamically indicated.
Proposal 4:
· For semi-static PUCCH cell switching, the Type-1 HARQ-ACK codebook construction can be based on K1 set of Pcell. 
· For dynamic PUCCH cell switching, the Type-1 HARQ-ACK codebook construction can be based on K1 set of the dynamically indicated PUCCH cell.
Proposal 5: 
· Adopt following text change for clause 9.A in TS 38.213.
	9.A	PUCCH Cell Switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
[….]
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field, as described in [5, TS 38.212], that indicates whether the PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell.  PUCCH transmission for HARQ-ACK without corresponding PUCCH cell indicator field is on the Pcell. When an invalid PUCCH slot with UCI on PCell or SPCell or PUCCH SCell overlaps with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH cell, drop the UCI on PCell or SPCell or PUCCH SCell. UE doesn’t expect a valid PUCCH slot with UCI on PCell or SPCell or PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH cell.
[….]


Proposal 6:
· Further study the enhancements on current DRX mechanism to better support dynamic requested HARQ-ACK retransmission. E.g.,   
· Start drx-RetransmissionTimerDL in the first symbol after the corresponding cancelled PUCCH transmission to ensure that UE has chance to receive the PDCCH for triggering HARQ-ACK retransmission.

[21] R1-2200530	HARQ-ACK feedback enhancement for IIoT/URLLC	Lenovo, Motorola Mobility

Proposal 1: When a UE is configured with Rel-17 intra-UE multiplexing of different priorities, an initial slot and a target PUCCH slot for SPS HARQ-ACK deferral are determined after performing the Rel-17 intra-UE multiplexing operation. Further, SPS HARQ-ACK of different PHY priorities are separately deferred with target PUCCH slots separately determined according to their respective PHY priorities.
Proposal 2: UE does not expect that a SPS configuration is configured with SPS HARQ-ACK deferral, when a PUCCH resource determined from PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN for the SPS configuration is configured with repetition (i.e. repetition factor >1).
Proposal 3: If a PUCCH/PUSCH other than a PUCCH provided by n1PUCCH-AN or PUCCH SPS-PUCCH-AN-List-r16 is used for deferred SPS HARQ-ACK transmission in a target PUCCH slot, the max. deferral is applicable to the first PUCCH/PUSCH repetition.  
Proposal 4: Support joint configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching.
· A UE increases a slot index for SPS HARQ-ACK deferral based on PCell/PSCell/PUCCH-SCell.
· If a slot for the active UL BWP of the PCell/PSCell/PUCCH-SCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell, the UE checks all the slots of the PUCCH-sSCell overlapping with the slot of the PCell/PSCell/PUCCH-SCell to determine “the next PUCCH slot” and the cell for PUCCH transmission.
Proposal 5: In half-duplex CA case, for SPS HARQ-ACK deferral, valid symbols in the initial and target PUCCH slot/sub-slot are determined by taking into account the followings:
· the PUCCH in one cell colliding with at least one symbol of a set of symbols for SSB in another cell of the multiple serving cells is regarded as ‘invalid’ or ‘no symbols for UL transmission’.
· the PUCCH in one cell colliding with at least one symbol of a set of symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponding to a PDCCH, PDSCH, or CSI-RS reception configured by higher layer on the reference cell is regarded as ‘invalid’ or ‘no symbols for UL transmission’.
[bookmark: _Hlk92898763]-----------------------   Start of Text proposal for TS 38.213     --------------------------------------------
[bookmark: _Toc92093854]9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
If a UE is provided spsHARQdeferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
-	is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided, and
-	overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set, or
-	overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst in any serving cell of multiple serving cells, or corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell, if the UE 
[bookmark: _Hlk92728947]	-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable', and
	-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
	-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and
	-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells,
the UE 
-	determines an earliest second slot and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs, a PUSCH or a PUCCH in the earliest second slot to multiplex HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
-	if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot as described in clause 9.1.4, the UE stops the procedure to determine the earliest second slot
-	if the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE determines the earliest second slot and a corresponding cell based on the periodic cell switching pattern as described in clause 9.A
-	if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, the UE determines the earliest second slot and a corresponding cell based on a DCI format including a PUCCH cell indicator field, if any, as described in clause 9.A
-	the second HARQ-ACK information bits correspond to SPS PDSCH configurations with spsHARQdeferral values that are larger than or equal to a time difference, with reference to slots for PUCCH transmissions on the primary cell, between the second slot and the slot of the SPS PDSCH reception, if any
-	the PUCCH 
· does not have any symbol that overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set, if the resource of the PUCCH is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
· does not have any symbol that overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst in any serving cell of multiple serving cells, or corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell, if the UE 
	-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable', and
	-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
	-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and
	-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells,
-	the second HARQ-ACK information bits, generated as described in clause 9.1.2, are appended in a HARQ-ACK codebook the UE generates as described in clauses 9.1.2, 9.1.2.1, or 9.1.3.1
-	if the UE would receive a PDSCH providing a TB for a same HARQ process as a HARQ-ACK information bit from the second HARQ-ACK information bits prior to transmitting the PUCCH or the PUSCH, the UE does not include the HARQ-ACK information bit in the HARQ-ACK information bits.
---------------------------------- End of Text Proposal for TS 38.213 ---------------------------------------------------------

[22] R1-2200556	On UE feedback enhancements for HARQ-ACK	MediaTek Inc.
Proposal 1: PUCCH carriers in a PUCCH group should have the same slot/sub-slot configurations.

Proposal 2: PUCCH carrier switching between carriers of different numerologies to be supported as a UE capability. 
Proposal 3: In the largest Tproc,1 calculation, µUL could be defined as the smallest numerology across all PUCCH cells in the PUCCH group.  

Proposal 4: Type 1 HARQ-ACK codebook construction is based on the k1 set(s) 
· of the PCell / SPCell / PUCCH Scell for semi-static PUCCH cell switching; and
· of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching 

Proposal 5: HARQ-ACK codebook per PUCCH carrier to be supported. 

Proposal 6:  If LP-PUCCH transmission is overlapping with HP-CG-PUSCH, the UE prioritizes the transmission of PUSCH and the gNB needs to re-schedule the PUCCH transmission on different or same carrier. For HP-PUCCH re-use Rel-16 prioritization rules.

[23] R1-2200571	Discussion on UE feedback enhancement for HARQ-ACK	LG Electronics

Proposal #1: If the PUCCH format or PUCCH resource in the initial slot has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 PUCCH repetition rule without considering the rules of SPS HARQ deferral.
Proposal #2: For target PUCCH with K repetitions in the target slot, adopt one of following options:
· Option 1: The maximum deferral limitation is applied only to the first repetition. Other repetition starting from the target PUCCH slot is performed without considering the maximum deferral limitation.
· Option 2: The maximum deferral limitation can be increased by K and is applied to the last repetition.
· Option 3: PUCCH resource with repetition is regarded as invalid for SPS HARQ-ACK deferral. When UE determines a target slot for deferred SPS HARQ-ACK, UE would choose different slot where the valid PUCCH without repetition is. 
· Option 4: If target slot and PUCCH resource are determined and the determined PUCCH resource is configured with repetitions, UE would drop the deferred SPS HARQ-ACK.
Proposal #3: For collision between PUCCH repetition by SPS HARQ-ACK deferral and other (HARQ-ACK) PUCCH, PUCCH repetition carrying the deferred HARQ-ACK can be overridden by other PUCCH transmission or repetitions. 
Proposal #4: For joint operation between SPS HARQ-ACK deferral and one-shot HARQ-ACK re-transmission, adopt one from following alternatives:
· Alt. 1: UE assume there is no SPS HARQ-ACK deferral for the one-shot HARQ-ACK re-transmission. In other words, UE performs one-shot HARQ-ACK re-transmission as if no SPS HARQ-ACK deferral occurs or is configured.
· Alt. 2: HARQ-ACK codebook re-transmission doesn’t carries SPS HARQ-ACK able to be deferred. HARQ-ACK codebook re-transmission only includes dynamic HARQ-ACK codebook or SPS HARQ-ACK not configured with deferral.
Proposal #5: For PUCCH carrier switching based on dynamic indication, following can be considered:
· The UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH cell.
· UE drop SR/P-CSI transmission on a PUCCH resource if the PUCCH resource is overlapped with other (HARQ-ACK) PUCCH scheduled with PUCCH carrier indication.
Proposal #6: For HARQ-ACK codebook re-transmission with PUCCH repetitions,
· Option 1: HARQ-ACK codebook re-transmission triggering DCI can indicate the any slot where PUCCH occasion is allocated.
· UE always chooses de-prioritized PUCCH for HARQ-ACK codebook transmission in the collision case involving PUCCH repetitions. 
· Option 2: HARQ-ACK codebook re-transmission triggering DCI always indicates the first slot where HARQ-ACK PUCCH had been scheduled originally.
· Option 3: HARQ-ACK codebook re-transmission triggering DCI always indicates the last PUCCH occasions among repetition bundle.
· Option 4: HARQ-ACK codebook re-transmission triggering DCI always indicates the first actual PUCCH transmission.
Proposal #7: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· UE regards a slot mapped to different cell as invalid slot for the PUCCH repetition, so that the slot is not used for the PUCCH repetition. 
· PUCCH repetition mapped to different PUCCH cell is dropped or postponed according to Rel-16 PUCCH repetition procedure. 
Proposal 8#: If UE is not configured with tdd-UL-DL-ConfigurationCommon but configured with semi-static cell switching operation, the time-domain pattern for semi-static PUCCH cell switching is based on lowest SCS of configured BWPs in PCell. 
Proposal #9: For PUCCH carrier switching based on semi-static pattern, UE assume K1 set configured in PCell/PSCell/PUCCH-SCell to interpret DCI field of PDSCH-to-HARQ-timing indicator. 
Proposal #10: For UE configured to use both dynamic and semi-static carrier switching, it is necessary to define which sets of HARQ-ACK timing values (configured for which cell) would be used for HARQ-ACK codebook construction. 
Proposal #11: It is necessary to discuss how UE determines PUCCH resource for SR/CSI transmission on the target (switched) cell.
Proposal #12: At least the following conditions are kept for SPS HARQ deferral in case with intra-UE multiplexing. 
· SPS HARQ-ACK deferral is enabled in RRC
· PUCCH given by n1PUCCH or SPS-PUCCH-AN-List-r16 is considered as final PUCCH after intra-UE UL multiplexing
· PUCCH resource are overlaps in time with semi-static DL symbol, SSB and/or CORESET#0
Proposal #13: If a SPS HARQ-ACK in a slot meets the deferring condition before inter-priority multiplexing and the SPS HARQ-ACK cannot be transmitted after inter-priority multiplexing, the SPS HARQ-ACK can be deferred.
Proposal #14: Rel-17 inter-UE multiplexing can be considered to determine valid target slot for SPS HARQ-ACK deferral. 
Proposal #15: To determine the priority of deferred SPS HARQ-ACK from the PUCCH multiplexed with different priority, HARQ-ACK priority is given by corresponding SPS configuration regardless of deferred PUCCH resource in initial slot. 
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