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Background
In RAN#106bis-e, enhancements on PUSCH repetition type A for coverage enhancement were discussed and the following agreements were made [1]. 
	Agreement
Working Assumption is confirmed
Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32

Conclusion:
For CG-PUSCH repetitions counted on the basis of available slots, all the K transmission occasions including the 1st transmission occasion are determined on the basis of available slots.
Agreement
For CG-PUSCH repetition Type A with the counting based on available slots, the R16 existing restrictions as defined in Clause 6.1.2.3.1 of TS38.214 at least on the initial transmission of a transport block are applied, assuming the K repetitions of R17 determined based the rule of counting available slots.

Observation
· Whether or not the counting based on available slots is applicable only to unpaired spectrum is not discussed under AI 8.8.1.1 in RAN1#106bis-e. Discussions on how HD-FDD RedCap UEs support the available slot counting may take place in AI 8.8.1.1 in RAN1#107-e, depending on the progress of RedCap WI discussions.

Agreement
· For the K repetitions of DG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the slot which is determined by the slot offset K2.
· No RAN1 spec impact is expected in terms of the relation with the slot which is determined by the slot offset K2.
· Note: The available slot determination is to be specified.
· For the K repetitions of CG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the first slot which is determined by at least ConfiguredGrantConfig.
· No RAN1 spec impact is expected in terms of the relation with the first slot which is determined by at least ConfiguredGrantConfig.
· Note: The available slot determination is to be specified.
 
Agreement
· [bookmark: _Hlk86170519]Only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots.
· Any other RRC configuration is not considered for the determination of available slots.

Agreement
· The existing restriction “The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P” applies to both the counting based on physical slots and the counting based on available slots.
· The above “the time duration for the transmission of K repetitions” means the time duration between the start of the 1st slot of the K repetitions and the end of the last slot of the K repetitions for any instance of a CG period.


This contribution presents our views on enhancements on PUSCH repetition type A.
Discussions
1.1. Increasing the maximum number of repetitions
DCI formats and RRC parameters supporting up to 32 repetitions
In RAN1#106bis-e, it was discussed during several rounds what kinds of combinations between DCI formats and repetition factor related RRC parameters support up-to-32 repetitions. After the rounds of email discussions, FL suggested the following package of proposals as a compromise, which covers three points:
· No change on the DCI format 0_0 behaviors.
· pusch-AggregationFactor-r17 is not introduced.
· Type 1 CG-PUSCH supports up-to-32 repetitions.
	FL proposal 1 to Issue#1-2:
Agree the following as a package:
· Rel-17 does not support up to 32 repetitions for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· Rel-17 does not support up to 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2.
· For Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2, select one from the following two alternatives:
· Alt 2:
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH. Rel-17 does not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH.
· Note: The TDRA list for Type 1 CG-PUSCH is kept un changed (i.e., use the TDRA list for DCI format 0_0).
· Note: Need to introduce repK-r17.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Alt 3-b:
· Rel-17 does not support up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH, where the TDRA list for DCI format 0_1 or 0_2 is reused.
· Note: DCI format 0_0 field bit widths are kept unchanged.
· Note: Need a mechanism to change the TDRA list for Type 1 CG-PUSCH, from the one for DCI format 0_0 to the one for DCI format 0_1 or 0_2.



The above three points reflect companies’ views very well. Therefore, we propose agreeing the FL proposal.

Proposal 1:
· Agree on the following FL proposals as a package:
· Rel-17 does not support up to 32 repetitions for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· Rel-17 does not support up to 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2.
· For Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2, select one from the following two alternatives:
· Alt 2:
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH. Rel-17 does not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH.
· Note: The TDRA list for Type 1 CG-PUSCH is kept un changed (i.e., use the TDRA list for DCI format 0_0).
· Note: Need to introduce repK-r17.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Alt 3-b:
· Rel-17 does not support up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH, where the TDRA list for DCI format 0_1 or 0_2 is reused.
· Note: DCI format 0_0 field bit widths are kept unchanged.
· Note: Need a mechanism to change the TDRA list for Type 1 CG-PUSCH, from the one for DCI format 0_0 to the one for DCI format 0_1 or 0_2.

As for the selection between Alt 2 and Alt 3-b, we originally proposed using Rel-17 numberOfRepetitions for Type 1 CG-PUSCH as that RRC parameter is anyway introduced for DG-PUSCH and Type 2 CG-PUSCH. However, the proponents of Alt 2 argued that the extension of repK requires less specification impacts compared to reusing of Rel-17 numberOfRepetitions to Type 1 CG-PUSCH. That argument is also understandable, as Alt 3-b leads to some RAN1 specification updates to switch DCI 0_0 to DCI 0_1/0_2 in terms of the TDRA table association with Type-1 CG. Therefore, we support introducing repK-r17, although we are still fine with Alt 3-b, too.
Proposal 2:
· Introduce RRC parameter repK-r17 to support up-to-32 repetitions with Type 1 and Type 2 CG-PUSCH.

1.2.  The number of repetitions counted on the basis of available resources for UL transmissions
Scheduling types supporting the counting based on available slots
During the email discussions in RAN1#106bis-e, it was identified that companies had different views on whether Type 1 CG-PUSCH supports the counting based on available slot. Starting with this point, the discussions also covered what combinations of scheduling types and repetition factor related RRC parameters support the counting based on the available slots. After several rounds of discussions, FL provided the following two proposals.
	FL proposal 3 to Issue#2-1
All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor, if supported in Issue#1-2
· Type-2 CG-PUSCH with Rel-17 repetition factor

FL proposal 4 to Issue#2-1
The number of repetitions, K, in the Step 1 of the agreed Option 1-B is the value indicated/configured by pusch-AggregationFactor, repK or numberOfRepetitions, and no spec change is expected in terms of determination of the K in TS38.214, except for the support of increased maximum number of repetitions.



The above two proposals are also well-aligned with the following agreement which was made under AI 8.8. The agreement implies that the presence of numberofrepetitions-r17 is independent of whether Rel-17 RRC parameter “AvailableSlotCounting” set to “enabled” or not. Therefore, it is straightforward that Rel-17 supports all the combinations of the legacy repetition factor / Rel-17 repetition factor and the legacy counting / Rel-17 counting.
	Agreement
Two enhancements are configured separately (simultaneous configurations allowed).
· If the new Rel-17 RRC parameter “AvailableSlotCounting” set to “enabled” is configured, numberofrepetitions-r17 may or may not be configured and the counting based on available slots is used.
· Otherwise, numberofrepetitions-r17 may or may not be configured and the counting based on physical slots is used.



Therefore, we propose agreeing the above two FL proposals.
Proposal 3:
· All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor
· Type-2 CG-PUSCH with Rel-17 repetition factor

Proposal 4:
· The number of repetitions, K, in the Step 1 of the agreed Option 1-B is the value indicated/configured by pusch-AggregationFactor, repK, repK-r17, numberOfRepetitions-r16 or numberOfRepetitions-r17, and no spec change is expected in terms of determination of the K in TS38.214, except for the support of increased maximum number of repetitions.


Consideration of HD-FDD RedCap UEs
Before discussing HD-FDD with the counting based on available slots, it is better to clarify whether the operation with paired spectrum supports the counting based on available slots. So far, it has not been agreed that the counting based on available slots is limited to the operation with unpaired spectrum. Therefore, without any agreement on additional limitations, the counting based on available slots should not be limited to some particular operations. On the other hand, the agreement in the last meeting saying that only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots should be understood as being applied for unpaired spectrum, because the existing PUSCH collision handling based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst is applicable only to unpaired spectrum. Although we believe that is common understanding, it would be better to have a clear agreement on that.
Proposal 5:
· For the determination of available slots in paired spectrum, DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-onfigurationDedicate and the symbols of SS/PBCH blocks with the indices indicated by ssb-PositionsInBurst are considered as available.
· FFS: for HD-FDD UEs

So far, HD-FDD RedCap UE behaviors for the following cases have been discussed in RedCap WI, in terms of PUSCH transmissions. (See Appendix for the details.)
Table 1: PUSCH related HD-FDD RedCap UE behaviors
	Case 1
	Dynamically scheduled DL reception vs. semi-statically configured UL transmission
	Reuse the Rel-15/16 behaviors for a single cell in unpaired spectrum.

	Case 2
	Semi-statically configured DL reception vs. dynamically scheduled UL transmission
	Reuse the Rel-15/16 behaviors for a single cell in unpaired spectrum.
No monitoring of ULCI.

	Case 3
	Semi-statically configured DL reception vs. semi-statically configured UL transmission
	Such collisions are not expected.

	Case 4
	Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
	Such collisions are considered as an error case.

	Case 5
	Configured SSB vs. dynamically scheduled or configured UL transmission
	Reuse the Rel-15/16 behaviors that SSB is prioritized over configured UL transmission.
FFS: which is prioritized between SSB and DG-PUSCH

	Case 9
	Collision due to direction switching
	Reuse the Rel-15/16 half-duplex behaviors for unpaired spectrum.



Looking at the above, basically, HD-FDD RedCap UE behaviors for PUSCH transmissions follow Rel-15/16 behaviors. Therefore, there is no difficulty to use the counting based available slots for HD-FDD RedCap UEs at all. 
Proposal 6:
· [bookmark: _Hlk75272839]HD-FDD RedCap UEs support the counting based on available slots.

For the regular operation, it has been agreed that only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots. Furthermore, in RAN1#105-e the following conclusion was made. Therefore, for HD-FDD, only ssb-PositionsInBurst can be potentially considered for the determination of available slots.
	Conclusion:
· No consensus of specification support of semi-static UL/DL pattern to HD-FDD RedCap UEs in Rel-17.



Looking at the behaviors for the Case 6, for CG-PUSCH, it was already agreed that SSB is prioritized. In order to maximize the number of actual repetitions, SSB symbols should be considered as not available. On the other hand, which is prioritized between SSB and DG-PUSCH is still under discussions. Therefore, whether the SSB is considered for the determination of available slots for DG-PUSCH should depend on the decision on the prioritization rule between SSB and DG-PUSCH.
Proposal 7:
· For HD-FDD RedCap UEs,
· For CG-PUSCH, only ssb-PositionsInBurst is considered for the determination of available slots.
· SSB symbols are considered as not available.
· For DG-PUSCH,
· If it is agreed in RedCap WI to prioritize SSB over DG-PUSCH, only ssb-PositionsInBurst is considered for the determination of available slots.
· If it is agreed in RedCap WI to prioritize DG-PUSCH over SSB, all the slots are considered as available slots.

1.3. Others
Support repetitions for PUSCH without UL-SCH (i.e., CSI only)
In the email discussion [Post-106bis-e-NR-NR_cov_enh-Core-38.213], one question was raised, that is whether or not CovEnh allows for PUSCH transmission with repetitions without UL-SCH data (i.e. CSI only). In our understanding, Rel-15/16 do not support PUSCH repetition Type A with K>1 for PUSCH transmission without UL-SCH, because of the following specification descriptions. For Rel-17, only the small number of companies provided the evaluation results showing PUSCH for CSI with 11/22 bit payload as a bottleneck during the SI phase, and as such the PUSCH repetitions for CSI with 11/22 bit payload were not included in the WID scope. Therefore, in our view, Rel-17 PUSCH repetition Type A with K>1 introduced in the CovEnh WI does not support PUSCH transmission without UL-SCH. As the draft CR prepared by the editor already captured the similar description to Rel-15/16, no specification change for this conclusion is expected.
	[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568][bookmark: _Toc45810613][bookmark: _Toc83310198]6.1.2.1	Resource allocation in time domain of TS38.214
[Omitted]
For PUSCH repetition Type A, in case K>1, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, … K-1, is determined according to table 6.1.2.1-2.



Proposal 8:
· Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH.
· Note: No specification impact is expected.


Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1:
· Agree on the following FL proposals as a package:
· Rel-17 does not support up to 32 repetitions for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· Rel-17 does not support up to 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2.
· For Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2, select one from the following two alternatives:
· Alt 2:
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH. Rel-17 does not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH.
· Note: The TDRA list for Type 1 CG-PUSCH is kept un changed (i.e., use the TDRA list for DCI format 0_0).
· Note: Need to introduce repK-r17.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Alt 3-b:
· Rel-17 does not support up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH, where the TDRA list for DCI format 0_1 or 0_2 is reused.
· Note: DCI format 0_0 field bit widths are kept unchanged.
· Note: Need a mechanism to change the TDRA list for Type 1 CG-PUSCH, from the one for DCI format 0_0 to the one for DCI format 0_1 or 0_2.
Proposal 2:
· Introduce RRC parameter repK-r17 to support up-to-32 repetitions with Type 1 and Type 2 CG-PUSCH.
Proposal 3:
· All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor
· Type-2 CG-PUSCH with Rel-17 repetition factor
Proposal 4:
· The number of repetitions, K, in the Step 1 of the agreed Option 1-B is the value indicated/configured by pusch-AggregationFactor, repK, repK-r17, numberOfRepetitions-r16 or numberOfRepetitions-r17, and no spec change is expected in terms of determination of the K in TS38.214, except for the support of increased maximum number of repetitions.
Proposal 5:
· For the determination of available slots in paired spectrum, DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-onfigurationDedicate and the symbols of SS/PBCH blocks with the indices indicated by ssb-PositionsInBurst are considered as available.
· FFS: for HD-FDD UEs
Proposal 6:
· HD-FDD RedCap UEs support the counting based on available slots.
Proposal 7:
· For HD-FDD RedCap UEs,
· For CG-PUSCH, only ssb-PositionsInBurst is considered for the determination of available slots.
· SSB symbols are considered as not available.
· For DG-PUSCH,
· If it is agreed in RedCap WI to prioritize SSB over DG-PUSCH, only ssb-PositionsInBurst is considered for the determination of available slots.
· If it is agreed in RedCap WI to prioritize DG-PUSCH over SSB, all the slots are considered as available slots.
Proposal 8:
· Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH.
· Note: No specification impact is expected.

References
[1] RAN1#106bis-e Chairman’s note, October 2021.


Appendix
Agreements on HD-FDD RedCap UEs in RedCap WI

RAN1#104-e
Agreements:
· For HD-FDD operation for RedCap UEs, consider at least the following DL/UL collision cases collisions may be addressed or alleviated with proper scheduling. The following cases of potential collisions can be further studied to see if any change to the current specs is necessary:
· Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
· e.g., dynamic PDSCH or CSI-RS collides with configured SRS, PUCCH, or CG PUSCH, or RO
· Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission
· e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH
· Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  
· Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
· Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission
· e.g., PUSCH, PUCCH, PRACH, SRS
· Case 6: Monitoring for UL cancellation indication (if supported) while transmitting in UL
· Case 7: Collision due to BWP switching (if supported)
· Case 8: Dynamic or semi-static DL vs. valid RO
· Case 9: Collision due to direction switching

RAN1#104bis-e
Agreements:
For Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum. 
· FFS whether the timeline is extended to include the RX/TX switching time for HD-FDD
For Case 4: dynamically scheduled DL reception vs. dynamic scheduled UL transmission, reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum
· That is, it is considered as an error case if a dynamically scheduled DL reception overlaps with a dynamically scheduled UL transmission
For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier/single cell in unpaired spectrum
· The semi-statically configured DL reception may include PDCCH (excluding ULCI), SPS PDSCH, CSI-RS or PRS. 
· FFS on PDCCH carrying ULCI, including whether or not it is supported by RedCap UEs (including potential difference between HD vs. FD RedCap UEs)
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order

Agreements:

For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot 
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot 
· A HD-FDD UE does not expect to receive both cell specific higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot 
· FFS on cell-specifically configured DL reception vs. cell-specifically configured UL transmission
· FFS: whether or not there are conditions that need to be considered

Working assumption: For HD-FDD, no additional UE behavior for switching position determination is specified as compared to the existing specification. 
Conclusion: Enhancement for potential UL and DL collision handling due to TA misalignment is not considered for Type-A HD-FDD operation of RedCap UEs 

Working Assumption: For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· A HD-FDD UE is not expected to transmit in the uplink earlier than [NRX-TX Tc] after the end of the last received downlink symbol in the same cell
· A HD-FDD UE is not expected to receive in the downlink earlier than[NTX-RX Tc] after the end of the last transmitted uplink symbol in the same cell
· FFS NTX-RX and NRX-TX
· FFS: how it jointly works with the agreement for other collision cases 

Working assumption:
· If a dynamically scheduled UL transmission overlaps with an SSB, down-select one of the following options:
· Option 1: Follow the handling of case 2 that dynamic UL is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL 
· Option 3: Leave to UE implementation (e.g. UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission) whether to receive the SSB or transmit the UL transmission
· Other options are not precluded
· If a semi-static configured UL transmission overlaps with an SSB, down-select one of from the following options
· Option 1: Up to gNB configuration to avoid such collision and if it happens it is an error case
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over semi-static UL
· Option 3: Leave to UE implementation (e.g. UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission) whether to receive the SSB or transmit the UL transmission
· Other options are not precluded
· FFS: whether/how to account for Tx/Rx switching time before and after the set of SSB symbols
· FFS: whether or not the semi-static configured UL transmission includes a valid RO

RAN1#105-e
Agreement:
· For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), a HD-FDD RedCap UE is not required to monitor ULCI
· No special handling on the priority rule for PDCCH carrying ULCI
Conclusion:
· No consensus of specification support of semi-static UL/DL pattern to HD-FDD RedCap UEs in Rel-17.

Agreement:
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that valid RO is prioritized over configured PDCCH
· Option 2: Leave to UE implementation whether to receive the configured PDCCH or transmit the PRACH on the valid RO
· Option 3: If configured PDCCH is in a Type-2 CSS set, then PDCCH is prioritized; otherwise the valid RO is prioritized
· Option 4: Configured PDCCH is prioritized over valid RO
· Option 5: Configured by network, e.g. via a priority indicator
· FFS: whether or not the set of symbols overlapping with PDCCH in CSS set includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS whether a valid RO follows TDD’s or FDD’s definition, and if so, the corresponding impact
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported

Agreement:
· For Case 8 of valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that valid RO is prioritized over configured DL
· Option 2: Leave to UE implementation whether to receive the configured DL or transmit the PRACH on the valid RO
· Option 5: Configured by network, e.g. via a priority indicator
· Other options are not precluded.
· FFS: whether or not the set of symbols overlapping with configured DL includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported


Agreement:
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, down-select from the following options
· Option 1: Reuse the existing collision handling principles of Rel-15/16 for NR TDD for operation on a single carrier /single cell in unpaired spectrum
· Option 2: Leave to UE implementation whether to receive the DL or transmit the PRACH on a valid RO
· Option 3: Follow the handling of Case 1 to cancel PRACH based on a timeline that when the cancellation timeline is satisfied, the UE cancels the PRACH transmission and receives the DL signal/channels on the symbols overlapping with PRACH occasion (Interpretation 2 in R1-2103809)
· Option 4: Valid RO is prioritized over dynamic DL that UE performs PRACH transmission and does not perform the DL receptions (Interpretation 3 in R1-2103809)
· Option 5: When the cancellation timeline is satisfied, the UE neither performs transmission nor receives any DL signal/channels on the symbols overlapping with PRACH occasion (Interpretation 1 in R1-2103809)
· FFS: whether or not the set of symbols overlapping with dynamic DL reception includes also Ngap symbols before the valid RO and whether the same value for Ngap in current spec is reused for HD-FDD
· FFS: whether or not the same principle is applied to PUSCH occasion of MSGA in 2-step RACH, if supported

RAN1#106-e
Agreement: 
· For Case 5 of SSB overlaps with in configured UL transmission, re-use the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over configured UL transmission
· The configured UL transmission includes CG-PUSCH, or SRS
· FFS: Confirm that PUCCH is included 

Agreement
· For Case 5 of SSB overlaps with configured UL transmission, the configured UL transmission includes PUCCH transmission configured by higher layers
· Note:  The UL transmission indicated by DCI is supposed to be dynamic UL transmission.

Working Assumption
· For Type-A HD-FDD UEs, all ROs applicable to RedCap UEs are valid (same as FD-FDD RedCap UEs), and for the case of SSB overlapping with valid RO from cell specific point of view, leave it to UE implementation whether to receive SSB or transmit PRACH
· No support of differentiating of ROs for Type-A HD-FDD Redcap UEs and FD FDD RedCap UEs 
 
Working Assumption
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, leave it to UE implementation whether to receive configured PDCCH or transmit PRACH
· FFS: whether or not there are conditions (e.g., exception for valid RO not intended for PRACH transmission) that need to be considered.
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2.
Agreement
Confirm this Working Assumption.
Working Assumption
· For Type-A HD-FDD UEs, all ROs applicable to RedCap UEs are valid (same as FD-FDD RedCap UEs), and for the case of SSB overlapping with valid RO from cell specific point of view, leave it to UE implementation whether to receive SSB or transmit PRACH
· No support of differentiating of ROs for Type-A HD-FDD Redcap UEs and FD FDD RedCap UEs 

Agreement
Confirm this Working Assumption. 
Working Assumption
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, leave it to UE implementation whether to receive configured PDCCH or transmit PRACH
· FFS: whether or not there are conditions (e.g., exception for valid RO not intended for PRACH transmission) that need to be considered.
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2.

Agreement
· For Case 8 of valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), leave it to UE implementation whether to receive the DL or transmit PRACH
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2.
Agreement 
· For Case 5 of dynamically scheduled UL transmission vs. SSB, one or both of the following options to be determined till next meeting:
· Option 1: Dynamically scheduled UL transmission is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission
· FFS: whether or not the same UE behavior is applied to Msg3 (re)transmission and PUCCH for msg4
Agreement
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, downselect one of following options in next meeting
· Option 2: Leave to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH
· Option 3: Follow the handling of Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission)
· Option 4: Valid RO is prioritized over dynamic DL reception

RAN1#106bis-e
Agreement
For Case 1, the existing timeline in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum is reused for HD-FDD

Agreement
· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
Note: With this agreement, no need to confirm below Working Assumption(From RAN1#104e)
Working Assumption (FromRAN1#104e )
· For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
· FFS: whether to define the guard times in symbol units
· FFS: the switching positions
Conclusion:
· No consensus on defining a guard time in symbol units for HD-FDD Type A operation in Rel-17
 
Agreement
Revise the RAN1#104bis-e agreement for Case 3 as the following
· For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set
· FFS: whether or not there are conditions that need to be considered
 
Agreement
· For Type-A HD-FDD, no additional UE behaviour for UL/DL collision handling based on a priority indicator is specified as compared to the existing specification
 Agreement
· Whether or not to account for the Tx/Rx switching time before and after the set of SSB symbols can be further discussed under Case 9
Agreement
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, leave it to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH
Agreement
· The same validation rules of MsgA PUSCH occasions and RO/Preamble-to-PRU mapping rules for FDD can be reused for HD-FD
Agreement 
· For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· A HD-FDD UE is not expected to transmit in the uplink earlier than NRX-TX Tc after the end of the last received downlink symbol in the same cell
· A HD-FDD UE is not expected to receive in the downlink earlier than NTX-RX Tc after the end of the last transmitted uplink symbol in the same cell
· NRX-TX Tc and NTX-RX Tc are the same as the transition time for FR1 in Table 4.3.2-3, TS 38.211 for a UE not capable of full-duplex communication
· (Working Assumption) The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured UL and DL may happen, i.e., are allowed for HD-FDD UEs.
· RRC configured DL/UL includes at least cell specific higher layer parameters configured DL/UL
· Discuss further whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied
· Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap
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