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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]The UE feature/capability discussion has been continued via email discussion [100e-NR-Rel-16-UEFeatures] in RAN1 [1]. This contribution aims to provide a summarized view on the UE features for URLLC/IIOT. Some general comments are provided in Section 2.


Detailed comments on Rel-16 URLLC
Our current views on Rel-16 NR features are summarized below.
Views on questions from rapporteur
· Separate UE capabilities
Firstly, we should keep the same principle as Rel-15. In addition, if there is no significant UE complexity gap between different use cases, e.g. different DCI format, it is not necessary to set separate UE capabilities. 
According to above rule, the following feature groups are not clear to set separate UE capabilities:
· Whether to set separate UE capabilities for different combinations based on slot-based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook, i.e. the following combinations: One is slot-based and one is sub-slot-based, both are slot-based and both are sub-slot-based.
· [bookmark: _GoBack]Whether to set separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2? i.e. capability 1 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and capability 2 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_2/0_2
· Whether to set separate UE capabilities for dynamic grant and configured grant for PUSCH repetition type B 
· Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured for DG PUSCH?
· Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B

Further comments on URLLC
· For 11-2, this feature group is defined per UE.
· For 11-3, for component 3), it is deleted due to it is not discussed and agreed in RAN1. Moreover, it is not necessary due to component 2) defines sub-slot configuration clearly.
· For 11-4
1) The condition that when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP can be deleted due to the same solution is applied. Similarly, for 11-4a, it is not necessary.
2) HARQ-ACK codebook is associated with DCI format 1_1 and 1_2 only, so DCI format 0_1 and 0_2, PUSCH with different priorities need to be deleted in this feature group.

	11-3
	More than one PUCCH for HARQ-ACK transmission within a slot

	1) Supports sub-slot based HARQ-ACK feedback procedure. 
• A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.• At least one sub-slot configuration for PUCCH can be UE specifically configured to a UE. 
• Supports a single configuration for PUCCH resource for all sub-slots in a slot. The starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot. Any sub-slot PUCCH resource is not across sub-slot boundaries. 

2) Supported sub-slot configuration

3）Supported combinations of (A, B), where A is the minimum gap between sub-slots containing actual PUCCH transmissions measured from beginning to beginning of the sub-slots, including across slots, and B is the sub-slot duration, with both A and B in units of symbols 

	11-4
	Up to two HARQ-ACK codebooks simultaneously constructed for supporting different service types for a UE
	1) Supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2) Supports separate PUCCH configuration for different HARQ-ACK codebooks
3) Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4) Supports a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP  
5) Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   




· For 11-7, it is suggested to add cancellation timeline in component due to it impacts UE implementation. In addition, in CA scenario, if UE reports the capability of pa-PhaseDiscontinuityImpacts, and the PUSCH on at least one serving cell is cancelled, the UE cancels the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s).  it is suggested to add as sub-feature group of 11-7
	11-7
	UL cancelation scheme 
	1) Supports group common DCI (i.e. DCI format 2_4) for cancelation indication 
2) UL cancelation for PUSCH 
• Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
3)UL cancelation for SRS symbols that overlap with the cancelled symbols
4)Cancellation time is Tproc2 for capability 2
	

	11-7a
	UL cancelation for Intra-band case
	1) Support PUSCHs cancellation on all other intra-band serving cell(s). 
	11-7



· For 11-12, the feature group of UL intra-UE multiplexing/prioritization based on PHY priority level is missed in URLLC. Because UL intra-UE multiplexing/prioritization based on PHY priority level is also applied to solve collision between PUCCH and PUSCH, PUCCH and PUCCH, which is out of scope of intra-UE multiplexing/prioritization leaded by RAN2. So, it is suggested to be included in URLLC. Notes that this feature group is independent from up to two HARQ-ACK codebooks, because there are other intra UE prioritization cases than two HARQ-ACK codebooks, e.g. high priority SR and low priority PUSCH.
	11-12
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels in physical layer (PHY)
1) Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH
2) Prioritization between UL channels/signals with different PHY priority levels
3) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
4) Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 




Further comments on IIOT
· For 12-1, components related with PHY priority level have been included in 11-12 in URLLC, so only components related with MAC prioritization is kept. Notes that 12-1 shall support with LCP restriction based on PHY priority indication. So it should be moved to component column. DCI priority indication does not include configured grant case, so we suggest to modify it as PHY priority indication.

12-1 (Intra UE based on MAC prioritization) and 11-12(Intra UE based on PHY priority level) are separate. And these two feature groups can be reported separately. To be specific, 
  Case 1: Only 11-12 is reported, then UE determines transmission based on PHY priority and more than one overlapped MAC PDU with the same PHY priority is not allowed.
Case 2: Only 12-1 is reported, then UE determines transmission based on MAC prioritization rule, which is applicable for overlapped PUSCHs. For other cases, it depends on Rel-15 feature on PUCCH/PUSCH multiplexing
Case 3: Both 11-12 and 12-1 are reported, if there are different PHY priorities, then UE determines transmission based on PHY priority level. Otherwise, for overlapped PUSCHs, UE determines transmission based on MAC prioritization rule, for other cases except overlapped PUSCHs, it depends on Rel-15 feature on PUCCH/PUSCH multiplexing.
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals based on MAC prioritizationwith two priority levels in physical layer 
	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels in physical layer (PHY)
1) Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH
2) PMultiplexing/prioritization between UL channels/signals based on MAC prioritizationwith the same PHY priority level
3) Prioritization between UL channels/signals with different PHY priority levels
4) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5) Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 
6) Support the LCP restriction based on PHY priority indication



· For 12-2. Yes for note, the same principle as multiple configured grant.
· For 12-2a, the related HARQ-ACK enhancement for joint release is missed and we suggest to add in component.
	12-2a
	Joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which SPS configuration(s) is/are released, where the association between each state indicated by the indication and the SPS configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple SPS configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the SPS configuration index indicated by the indication
The related HARQ-ACK enhancements to support joint release

	12-2
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