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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
Agreements from RAN1#104bis-e meeting (Online, 12– 20 April 2021) 
	UE feedback enhancements for HARQ-ACK 
(RAN1 AI 8.3.1.1)
	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


	CSI feedback enhancements
(RAN1 AI 8.3.1.2)
	Conclusion:
For new reporting Case 1, do not consider further the following schemes:
· Case 1-2: CSI prediction
· Case 1-4: Interference covariance matrix
· Case 1-9: Reference wideband CQI excludes worst sub-bands
· Case 1-10: CSI expiration time


Agreements:
For new reporting Case 2, focus study on reporting of delta-CQI/MCS (Case 2-3):
· Note: this delta-CQI/MCS is determined based on UE implementation (for example, using SINR, LLR, raw BER, flipped bits, LDPC iterations, BLEP, # fail parity checks, etc.)
· Companies are encouraged to provide more details in their analysis
· FFS: Granularity of new report type (e.g. units of CQI or MCS, how many bits)
· FFS: Whether quantity reported is relative to the scheduled MCS


Agreement: Focus study on the following for new reporting Case 1:
· Reporting of new metric, where new metric shall be determined based on network configured channel and interference measurement interval (multiple CMR and/or IMR instances) to enable accurate MCS selection. 
· Downselect by RAN1#105 to at most a single method from the following options:

· Mean-CQI/SINR and stdev-CQI/SINR (FFS details)
· CSI based on worst IMR occasion (FFS details)
· Interference standard deviation (FFS details)
· Worst-M CQI (FFS details)
· FFS: Whether network configured channel and interference measurement interval can also be applied to existing CSI type
· Increasing granularity of subband CQI (e.g. 3-bits differential subband CQI or 4-bits full subband CQI).
· Updating only CQI in a report, where CQI is conditioned on a previous instance in which RI/PMI/(CRI) is updated.
· Applicable for same reporting quantity as R16 for CQI. 
· FFS: Whether network configured channel and interference measurement interval can also be applied
· FFS: Whether RI/PMI/(CRI) is transmitted in a report where only CQI is updated
· FFS: whether the CQI processing time can be is reduced compared to Rel-16 CSI processing delay


	Enhancements for unlicensed band URLLC/IIoT 
(RAN1 AI 8.3.2)
	Agreements:
· Support explicit RRC configuration for the UE-FFP parameters including period and offset in RRC connected mode.

Agreements:
· For semi-static channel access mode, the offset value for configuration of a UE-FFP for a serving cell has a symbol level granularity.

Agreement:
· For semi-static channel access mode, in addition to the agreed set of period values for configuration of a UE-FFP for a serving cell:
· Do not support any additional period value

Agreement:
· For semi-static channel access mode, the starting point of first UE FFP for a serving cell
· is relative to the boundary of the radio frame of even index number (i.e. X=even indexed number in RAN1#104-e agreement).

Agreement:
· In semi-static channel access mode, the gNB can schedule by a DCI UL transmission(s) in a later g-FFP that is different from the g-FFP that carries the scheduling DCI. 
· The UL transmission can occur only if the corresponding channel access requirements are met.
· FFS on details.

Agreement:
· In semi-static channel access mode, the gNB can schedule by a DCI  DL transmission(s) in a later g-FFP that is different from the g-FFP that carries the scheduling DCI. 
· The DL transmission can occur only if the corresponding channel access requirements are met.
· FFS on details.

Agreement:
· Select one of the following options (aiming for RAN1#105-e):
· Option 1: Do not support PUSCH repetition Type B based on NR-U Rel-16  CG for unlicensed band operation.
· Option 2: Support enhancements of PUSCH repetition Type B based on NR-U Rel-16 CG for unlicensed band operation. FFS whether/how to enhance
 
Agreements
· For PUSCH repetition Type B enhancements on unlicensed spectrum, further study whether PUSCH segmentation should take into account the idle period of an FFP. 
· FFS on details
 
Agreements
· For PUSCH repetition Type B enhancements on unlicensed spectrum, further study whether orphan symbol(s) are transmitted if they are between two actual repetitions that are transmitted. FFS on details

Conclusion:
· In semi-static channel access mode, a UE as an initiating device, is allowed to transmit during the idle period of any FFP associated with the serving gNB if the UE transmission is based on UE initiated COT 
· Note: the gNB may disallow UL transmission during symbols of the idle period by configuring them either as semi-static DL symbols, or indicating them as DL with SFI. 

Agreement:
· Option 2-b and option 3 are not considered further for the agreement in RAN1#103-e regarding CG harmonization


	Intra-UE multiplexing enhancements
(RAN1 AI 8.3.3)
	Agreements:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, when the total number of LP and HP HARQ-ACK bits is more than 2, support separate coding for the two HARQ-ACKs.
· FFS for HP HARQ-ACK or LP HARQ-ACK of 1-2 bit(s).
· (working assumption) Drop CSI (including part 1 and part2, if exist) if CSI would multiplex on a PUCCH which has HP A/N.
· FFS Strive to let HP A/N reuse the encoder, rate matching equation, and RE mapping rules in Rel-15 for A/N+CSI-1.
· FFS Strive to let LP A/N reuse the encoder, rate matching equation, and mapping rules in Rel-15 for CSI-2.
 
Agreement:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUSCH in R17, support separate coding for the two HARQ-ACKs.
· It is understood that it is intended that the number of encoding chains for all UCI multiplexing combinations in Rel-17 should not exceed that in Rel-15/16.


	Propagation delay compensation / Time Synchronization
(RAN1 AI 8.3.4) 
	Agreements: If downlink frame timing detection error needs to be considered separately from propagation delay estimation error, take ±100 ns as the assumption for downlink frame timing detection error (errorUE,DL,RX) at the UE for evaluation of the overall time synchronization error for RTT based propagation delay compensation
Agreements: Take the following equation for evaluation of the DL propagation delay estimation error for TA based propagation delay compensation:
[image: ]
· Either option 1 or option 2 below will be applied based on the RAN4 reply to RAN1 LS R1-2102245.    
[image: ]
· FFS whether errorBS,DL,TX in the above equation should be included or not. 

Agreements:
· Observation 1: Propagation delay compensation based on existing Rel-15/Rel-16 TA procedure and associated granularity, with no enhancements in RAN1, is sufficient for meeting the Uu interface synchronicity error budget in LS R2-2010837 for the smart grid scenario.  
· Observation 2: RAN1 needs to further study and specify the feasible enhancement (if any with RAN1 spec impact) for propagation delay compensation for control-to-control scenario, in order to meet the synchronicity budget of Uu interface in LS R2-2010837. 

Working assumption:
[image: ]

Agreement:
Take the following as the evaluation assumptions for both RTT-based PDC and TA-based PDC.   
· The UE may acquire an up-to-date PD estimation after waking up from DRX. This implies that gNB may signal an update timing advance value or complete a Rx-Tx measurement procedure.
· errorUE,DL,RX is based on other signals (e.g. CSI-RS) instead of SSB.
· errorBS, UL,RX iss based on other uplink signals instead of contention based PRACH, e.g. SRS.  
· Further study and specify new procedure/signaling (if necessary) to ensure that the PD estimation can be acquired after DRX for the adopted PDC method.

Agreement:
Existing DL reference signal(s) are used for Rx – Tx time difference estimation at UE side for RTT-based propagation delay compensation, if RTT-based propagation delay compensation is supported.   
· FFS whether PRS can be used for UE Rx – Tx time difference estimation or not  
· FFS which DL reference signal(s) to be used if/when PRS is not used


Conclusion:
· Leave it to RAN2 to decide whether to support UE based compensation and/or gNB based compensation for any propagation delay compensation method RAN1 may adopt for Rel-17, if applicable.




Agreements from RAN1#105-e meeting (Online, 19– 27 May 2021):
	UE feedback enhancements for HARQ-ACK 
(RAN1 AI 8.3.1.1)
	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.


	CSI feedback enhancements
(RAN1 AI 8.3.1.2)
	No agreements could be reached during RAN1#105-e. 

	Enhancements for unlicensed band URLLC/IIoT 
(RAN1 AI 8.3.2)
	Agreement: 
· Option 1 is taken in the following agreement:
Agreement:
Down-select one of the following options (target RAN1#104-e):
· Option 1: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.
· Option 2-a: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and cg-RetransmissionTimer-r16, respectively.
· If cg-RetransmissionTimer-r16 is configured, “CG-UCI based procedures” should also be enabled by X.
· Note: Procedures based on CG-UCI rely on UE including CG-UCI in CG PUSCH at least as in Rel-16 where the values of the respective fields of CG-UCI are decided by UE.
· Note: Procedures based on CG-DFI rely on automatic re-transmission on CG configuration and reception of CG downlink feedback information (DFI) in DCI for re-transmissions

· Alt-a is taken in the following agreement:
Agreement:
In semi-static channel access mode when a UE can operate as UE-initiated COT,
· Select one of the following alternatives to determine whether a configured UL transmission that is aligned with a UE FFP boundary and ends before the idle period of that UE FFP, is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that gNB is initiated that gNB FFP, UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, UE assumes that the configured UL transmission corresponds to UE-initiated COT
· Alt-b: The UE assumes that the configured UL transmission corresponds to UE-initiated COT..

· Alt-a is taken in the following agreement:
Agreement:
In semi-static channel access mode when a UE can operate as initiating device,
· Select one of the following alternatives to determine whether a scheduled UL transmission is based on UE-initiated COT or sharing a gNB-initiated COT:
· Alt-a: Determination based on the content in the scheduling DCI
· FFS on whether the corresponding field(s) can be absent in DCI
· If absent, determination based on the rules applied for configured UL transmissions is applied
· FFS whether/how to handle the case when the gNB schedules an UL transmission in the next gNB’s FFP period
· Alt-b: Determination based on the rules applied for a configured UL transmission


	Intra-UE multiplexing enhancements
(RAN1 AI 8.3.3)
	Agreement:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, when the total number of LP and HP HARQ-ACK bits is more than 2, 
· For HP HARQ-ACK or LP HARQ-ACK of 1-2 bit(s), support separate coding. Down-select from the two options:
· Option 1: Reuse R15 TS 38.212 Clause 5.3.3.1 for 1-bit. Reuse R15 TS 38.212 Clause 5.3.3.2 for 2-bit.
· Option 2: Reuse R15 TS 38.212 Clause 5.3.3.3, i.e., padding to 3 bits and using RM coding.
· For HP HARQ-ACK or LP HARQ-ACK >2 bit(s), HP HARQ-ACK and LP HARQ-ACK are separately encoded according to R15 TS 38.212 Clause 5.3.3.3 or Clause 5.3.1.
· FFS rate matching equation and RE mapping rules for PF2/3/4. Rel-15 is baseline if available.
 
Agreement:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, when the total number of LP and HP HARQ-ACK bits is 2, treat the two bits as HARQ-ACK bits with High priority.
·           Rel-15 design (for PF0 and PF1) is baseline.
·           Note: QC has strong concern on above scheme. The scheme cannot provide unequal error protection between the HP bit and LP bit hence could suffer from performance degradation for the HP bit. QC accept the scheme for the sake of progress in RAN 1 with the concern on the performance reserved.


	Propagation delay compensation / Time Synchronization
(RAN1 AI 8.3.4) 
	Not on the agenda and therefore not discussed during RAN1#105-e 




2.1.2	Remaining Open issues
· UE feedback enhancements for HARQ-ACK (RAN1 AI 8.3.1.1)
· Remaining details of deferral of dropped SPS HARQ-ACK due to cancelled PUCCH for TDD 
· Remaining details of HARQ-ACK re-transmission
· Remaining details of (sub-slot based) PUCCH repetition enhancements
· Remaining details of Type 1 HARQ-ACK codebook for sub-slot PUCCH
· Remaining details of PUCCH carrier switching for HARQ-ACK feedback
· Study and specify if needed method(s) to enable the following:
· SPS HARQ-ACK skipping for ‘skipped’ SPS PDSCH
· SPS HARQ-ACK payload size reduction
· CSI feedback enhancements (RAN1 AI 8.3.1.2)
· Narrow down the scope by selecting exact schemes from the following method(s), 
· New triggering methods for A-CSI and/or SRS
· New CSI reporting based on channel/interference measurement for case-1 new reporting 
· New reporting type (i.e., Case 2 new reporting) based on PDSCH decoding for OLLA performance enhancement
· Study, identify, and if needed, specify the support for one or more scheme(s) based on the down-scoped list, enabling accurate MCS selection.  
· Enhancements for unlicensed band URLLC/IIoT (RAN1 AI 8.3.2)
· Specify remaining details support for UE-initiated COT for FBE with minimum specification effort
· Specify remaining details for harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
· Intra-UE multiplexing enhancements (RAN1 AI 8.3.3)
· Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH. 
· Specify PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities on a BWP of a serving cell including the related cancelation behavior for the PUSCH of lower PHY priority, taking the solution developed during Rel-16 as the baseline 
· Details of support of simultaneous PUCCH / PUSCH
· Propagation delay compensation / Time Synchronization (RAN1 AI 8.3.4)
· Finalization of evaluation assumptions for propagation delay compensation
· Specify propagation delay compensation enhancements (if any) 

2.2	RAN2
2.2.1	Agreements
Agreements from RAN2#113bis-e meeting (Online, 12– 20 April 2021) 
Note: There is no TU for this WI in RAN2 #113bis-e
	Time Synchronization
(RAN2 AI 8.5.2)
	
N/A

	URLLC in Unlicensed
(RAN2 AI 8.5.3)
	
N/A

	RAN enhancement for New QoS
(RAN2 AI 8.5.4)
	
N/A



Agreements from RAN2#114-e meeting (Online, 19– 27 May 2021):
Note: The agreements for time synchronization are for the reply to LS from SA2 (R2-2104729 / S2-2103023) relating to time synchronization error budget information at the NG-RAN.
	Time Synchronization
(RAN2 AI 8.5.2)
	
=>	RAN2 sees some benefits to having this information.  
=>	email discussion to finetune to converge on what to respond to SA2

	URLLC in Unlicensed
(RAN2 AI 8.5.3)
	1.	When both of lch-based Prioritization and cg-RetransmissionTimer are configured, HARQ processes sharing between multiple CG configurations are allowed.  No specification change is required.
2.	RAN2 confirm that neither autonomous transmission nor autonomous retransmission is triggered if UL grant is prioritized and LBT fails while AutonomousTx is configured and cg-RetransmissionTimer is not configured. No specification change is required.
3.	RAN2 confirm that autonomous retransmission is triggered if UL grant is prioritized and LBT fails while AutonomousTx is not configured and cg-RetransmissionTimer is configured. No specification change is required
4.	RAN2 confirm that autonomous retransmission is triggered if UL grant is prioritized and LBT fails while AutonomousTx and cg-RetransmissionTimer are configured. No specification change is required.
5.	RAN2 confirm that autonomous transmission is triggered if UL grant is deprioritized while AutonomousTx is configured and cg-RetransmissionTimer is not configured. No specification change is required.
6.	RAN2 confirm that autonomous transmission is triggered if the transmission of the obtained MAC PDU has not been completely performed and if UL grant is deprioritized while AutonomousTx and cg-RetransmissionTimer are configured. No specification change is required.
7.	The HARQ process is kept as pending even if a CG is de-prioritized while the HARQ state of the associated HARQ process is pending (i.e. MAC PDU hasn’t been transmitted). No specification change is required
8.	When cg-RetransmissionTimer and lch-basedPrioritization are configured, for overlapping CGs, the MAC entity prioritizes the initial transmission of higher priority data over autonomous retransmission of lower priority data.  FFS how to implement this in Rel-17 after some of the Rel-16 discussion takes place 


	RAN enhancement for New QoS
(RAN2 AI 8.5.4)
	1.	RAN2 does not consider the Burst Spread parameter in RAN
2.	The Burst End Time parameter in RAN is out of scope for Rel-17 IIoT WI.
3.	No specific enhancements in support of Survival Time in UCE will be studied in R17, but we should aim for solutions for Survival time that also work in UCE 
4.	When Survival Time information is provided in TSC AI, RAN action (gNB and/or UE) can utilize it to improve the associated link reliability so that the survival time requirement is met
5.	Study fast mechanisms for survival time handling and the need

1. RAN2 takes the performance requirements of the top 3 rows of Table 5.2-1 from TS 22.104 (transfer interval = survival time = 0.5/1/2ms)
2. Survival Time triggered proactively based on Sequence Number is deprioritized
3. UE-based reactive solution based on RLC-NACK is not pursued
4. RAN2 will work/study UE-based reactive solutions to address survival time on top of gNB implementation.   RAN2 assumes that gNB implementation solutions on their own are not sufficient.  



2.2.2	Remaining Open issues 
· Enhancements for support of time synchronization (RAN2 AI 8.5.2)
· Details of signaling/messages to support propagation delay compensation mechanisms

· Uplink enhancements for URLLC in unlicensed controlled environments (RAN2 AI 8.5.3)
· Remaining details about overlapping grants handling (if any specification impact is identified)
· Remaining details about HARQ process ID selection for CG (if any specification impact is identified)

· RAN enhancements based on new QoS (RAN2 AI 8.5.4)
· Details about UE-based reactive trigger of survival time (if any will be introduced)
· Details about reliability boosting mechanisms to avoid consecutive error (if any will be introduced)
· Details of signaling/messages to support the above.

2.3	RAN3
2.3.1	Agreements
Agreements from RAN3#112-e meeting (Online, 17 – 27 May 2021):
	Time Synchronization
(RAN3 AI 21.2)
	Agreements
-	Wait for RAN2/SA2 decision on Time Synchronization assistance parameters before further discussing in RAN3.
-	Further discuss assistance information that may be useful for the target gNB to maintain timing accuracy required by the UE following handover, focusing on RAN3 aspects if any issue identified.

	Enhancements based on new QoS related parameters
(RAN3 AI 21.3)
	Agreements
-	The survival time is not applicable to aperiodic deterministic traffic in Rel.17.
-	The Survival Time is expressed as unit of time.
-	The minimum value for the Survival Time is 0.

Working assumption
-	Supporting the Survival Time for both downlink and uplink pending to RAN2 progress.

Baseline CRs were endorsed, introducing Survival Time in TSC Assistance Information:
TS 38.413 BL CR in R3-212900
TS 38.423 BL CR in R3-212901
TS 38.463 BL CR in R3-212902
TS 38.473 BL CR in R3-212903



2.3.2	Remaining Open issues
· RAN3 impacts of propagation delay compensation enhancements, if any.
· RAN3 impacts of new QoS related parameters, e.g. survival time, burst spread, decided in SA2.
· The maximum value and the time unit granularity for the Survival Time are FFS.
2.4	RAN4
2.4.1	Agreements
Agreements from RAN4#98bis-e meeting (Online, 12– 20 April 2021): 
	Discussion on RAN1 LS R1-2102245 on UE transmit timing error
(RAN4 AI 12.1, thread 227)
	Agreements
-	RAN4 has the common understanding that downlink frame timing detection error is already included in UE transmit timing error (i.e. Te defined in section 7.1.2 in TS 38.133).
-	Reply LS on UE transmit timing error was agreed (R4-2105850)



Agreements from RAN4#99-e meeting (Online, 19– 27 May 2021):
	General and Work plan for RRM core requirements
(RAN4 AI 9.22, thread 239)
	Agreements
-	WF on RRM for NR IIoT and URLLC was agreed (R4-2108368).
-	Work plan for RRM requirements was agreed (R4-2108366).
-	RAN4 wait for further WI progress on PDC before considering defining PDC related requirements.
-	The reference point/downlink timing refer of the first path at the UE.



2.4.2	Remaining Open issues
RRM core requirements:
· RAN4 impacts of propagation delay compensation enhancements, if any.
· whether it should be clarified that the reference point/downlink timing refer to the signal of the first path being received/arrives at the UE antenna.

RRM performance requirements are not started yet.

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SA2
3.1.1	Agreements with cross-TSG impacts
· Progress since SA#90E:
· 27 normative CRs approved for stage 2 specifications - TS 23.501/23.502/503
· Introducing new TSC TSF function to support Time Synchronization (BMCA, PMIC/BMIC creation etc), QoS related and TSC Assistance container functionality for both trusted and untrusted AF (resolved exposure related open items for both trusted and untrusted AF). Impacts to 23.501/2/3 as a result of new NF were addressed
· Progressed (g)PtP Time synchronization, AF influenced Time Synchronization activation and deactivation.
· Resolution of many Editor’s notes

3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
· RAN impacts and dependencies:
· Considering RAN2 LS response on Time Synchronization assistance parameters for AF influencing Time Synchronization accuracy error budget, 5G reference time distribution to NG-RAN
· Next steps:
Resolve open items identified in the exception sheet (S2-2105179):
· AF influence of Time synchronization accuracy error budget (related LS response from RAN2 was not handled as related papers were postponed)
· How the AF influence of the 5G reference time is performed is FFS. (Some companies commented that the solution needs to be discussed in conjunction with the LS response from RAN2 on synchronization accuracy.)
· Any pending clean up and/or fixes due to TSCTSF NF introduction, handling of PMIC (e.g. due to triggers such as validity timer expiry) when UE is in idle mode.

4.	RAN Plenary Intervention
Based on the observations of the current status, it is proposed by the WI rapporteur that some RAN Plenary intervention is needed to adjust the WI scope. In particular, the scopes of objectives on HARQ-ACK enhancement, CSI feedback enhancement, and Intra-UE multiplexing can be potentially narrowed. Furthermore, some RAN plenary guidance may be needed to resolve the deadlock on options of propagation delay compensation mechanisms for time-synchronization in RAN1. More details of the WI rapporteur view and proposals can be found in RP-211112.
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𝑒𝑟𝑟𝑜𝑟 𝑃 𝐷𝐿 = [ 𝑒𝑟𝑟𝑜𝑟 𝐵𝑆 , 𝐷𝐿 , 𝑇𝑋 + ] 𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 , 𝐷𝐿 , 𝑅𝑋   + 𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 ,   𝑈𝐿 ,   𝑇𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝐵𝑆 , 𝑈𝐿 , 𝑅𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝑇 𝐴 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑖𝑜𝑛 2  
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o   Opti on 1:  𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 , 𝐷𝐿 , 𝑅𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 ,   𝑈𝐿 ,   𝑇𝑋   <= Te   o   Option 2:  𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 ,   𝑈𝐿 ,   𝑇𝑋   = Te and  𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 , 𝐷𝐿 , 𝑅𝑋   is equal to a value separate  from Te    
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Take the following two alternatives as the equation for evaluation of the overall time  synchronization error for TA based propagation delay compensation:      Alt. 1 :    𝑒𝑟𝑟𝑜𝑟 𝑡𝑜𝑡𝑎𝑙 , 𝑇 𝐴 𝑏𝑎𝑠𝑒𝑑 ≤   𝑒𝑟𝑟𝑜𝑟 𝐵𝑆 , 𝐷𝐿 , 𝑇𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 , 𝐷𝐿 , 𝑅𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝐵𝑆 , 𝐷𝐿 , 𝑇𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 , 𝐷𝐿 , 𝑅𝑋   + 𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 ,   𝑈𝐿 ,   𝑇𝑋   + 𝑒𝑟𝑟𝑜𝑟 𝐵𝑆 , 𝑈𝐿 , 𝑅𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝑇 𝐴 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑖𝑜𝑛 2       o   Either option 1 or option 2 below will be applied based on the RAN4 reply to  RAN1 LS  R1 - 2102245 :       Option 1:  𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 , 𝐷𝐿 , 𝑅𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 ,   𝑈𝐿 ,   𝑇𝑋   <= Te      Option 2:  𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 ,   𝑈𝐿 ,   𝑇𝑋   = Te and  𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 , 𝐷𝐿 , 𝑅𝑋   is  equal to a value  separate from Te          Alt. 2 :    𝑒𝑟𝑟𝑜𝑟 𝑡𝑜𝑡𝑎𝑙 , 𝑇 𝐴 𝑏𝑎𝑠𝑒𝑑 ≤   [ 1 2 ∗ ] 𝑒𝑟𝑟𝑜𝑟 𝐵𝑆 , 𝐷𝐿 , 𝑇𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 , 𝐷𝐿 , 𝑅𝑋   + 𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 ,   𝑈𝐿 ,   𝑇𝑋   + 𝑒𝑟𝑟𝑜𝑟 𝐵𝑆 , 𝑈𝐿 , 𝑅𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝑇 𝐴 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑖𝑜𝑛 2       o   Either option 1 or option 2 below will be applied based on the RAN4 reply to  RAN1 LS  R1 - 2102245 :       Option 1:  𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 , 𝐷𝐿 , 𝑅𝑋 + 𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 ,   𝑈𝐿 ,   𝑇𝑋   <= Te      Option 2:  𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 ,   𝑈𝐿 ,   𝑇𝑋   = Te and  𝑒𝑟𝑟𝑜𝑟 𝑈𝐸 , 𝐷𝐿 , 𝑅𝑋   is  equal to a value  separate from Te       o   [Note: Alt.2 assumes that  gNB can coordinate   the time of  TA procedure   and  the  time of   PD compensation ,  so that   the DL frame  timing error and BS transmit  timing error for propagation delay estimation is correlated to  (e.g. the same as)   that for the transmission of RRC signaling carrying the reference time clock ]   


