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After the RAN1#106-e meeting, the preliminary RAN1 UE features list for Rel-17[1] has been provided. In this paper, our views for Rel-17 UE features for enhanced IIoT/URLLC are summarized.
Discussions on Rel-17 UE features for enhanced IIoT/URLLC




[bookmark: _Toc79484731][bookmark: _Toc83034622]Discussion on R17 UE Features of UE feedback enhancements for HARQ-ACK
· FG 25-1
	25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision
	1.	Idenfify HARQ-ACK bits of active SPS configurations for deferral in the initial PUCCH slot
2.	Determination of the target PUCCH slot for SPS HARQ-ACK deferral
3.   Multiplexing and transmission of deferred SPS HARQ-ACK information in the target PUCCH slot
	5-18
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Comments:
1) There is a typo “Idenfify” in the column of components. 
2) Add one new FG 25-1a for a UE supporting handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK, since it will increase the complexity at the UE side for HARQ-ACK codebook construction. A UE only supporting 25-1 but not 25-1a should not be expected to handle the collision for the same HARQ process due to deferred SPS HARQ-ACK, which means the gNB should then avoid such collision.
	25. NR_IIOT_URLLC_enh
	25-1a
	Handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK
	Handle the collision for the same HARQ process due to deferred SPS HARQ-ACK

	25-1
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	For UE only supporting 25-1 but not 25-1a, it is not expected to handle the collision for the same HARQ process due to deferred SPS HARQ-ACK, which means gNB should avoid such collision.
	Optional with capability signaling




Discussion on R17 UE Features of enhancements for unlicensed band URLLC/IIoT
· FG 25-12/25-13
	25. NR_IIOT_URLLC_enh

	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	Support initiating a semi-static channel access occupancy by the UE where the corresponding period is the same as, integer multiple of, or inter-factor of the period configured for a semi-static channel occupancy that can be initiated by gNB.


	10-1a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

[This FG is a part of basic operation for following scenarios defined in TS38.300
Scenario A2, B, C, D and E with semi-static channel access mode]

	25. NR_IIOT_URLLC_enh
	25-13
	UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations 

	Support initiating a semi-static channel access occupancy by the UE where the corresponding period is independently configured from the period configured for a semi-static channel occupancy that can be initiated by gNB.
	10-1a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling




Comments:
1) In FG 25-12, add basic feature components agreed for a UE that can operate as an initiating device in the semi-static channel access mode. It can be decided whether the condition on the gap duration in component 2 needs to be captured or not, i.e., “a gap greater than 16us”. 
2) Add FG 25-12 to the prerequisite feature group for FG 25-13 since the basic components (1..4) listed in FG 25-12 need to be supported even if the UE supports initiating a semi-static channel access occupancy where the corresponding period is independently configured from the period configured for a semi-static channel occupancy that can be initiated by gNB.  

	25. NR_IIOT_URLLC_enh

	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	1. Support initiating a semi-static channel access occupancy by the UE where the corresponding period is the same as, integer multiple of, or inter-factor of the period configured for a semi-static channel occupancy that can be initiated by gNB.
2. 9us sensing to initiate a semi-static CO or transmit after [a gap greater than 16us from] any transmission burst within a UE-initiated CO.
3. Determination of COT initiator assumption based on rules for configured UL
4. Validating COT initiator assumption indicated in UL scheduling DCI


	10-1a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling

[This FG is a part of basic operation for following scenarios defined in TS38.300
Scenario A2, B, C, D and E with semi-static channel access mode]

	25. NR_IIOT_URLLC_enh
	25-13
	UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations 

	Support initiating a semi-static channel access occupancy by the UE where the corresponding period is independently configured from the period configured for a semi-static channel occupancy that can be initiated by gNB.
	10-1a, 25-12
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling






Discussion on R17 UE Features of intra-UE multiplexing
· FG 25-16/25-17
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using a PUCCH
	1. Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH. Support separate coding for the two HARQ-ACKs.
2. [Support multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).]
3. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
	11-3

	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-17

	HARQ-ACK piggybacked on a PUSCH of a different priority
	1. Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
2. Support multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
3. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
4. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
	11-3
12-1
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Comments:
1) Change 11-3 to one of {11-4, 11-4a}, as 11-4/11-4a is the UE capability of supporting two HARQ-ACK codebook with different priorities.
2) Remove 12-1 from the prerequisite feature group for FG 25-17. 12-1 is to define prioritization of overlapping channel/signals with two priority levels in physical layer, while 25-17 here is to define multiplexing of overlapping channel/signals with two priority levels in physical layer. There is no need to couple these two capabilities. Therefore, 12-1 should be removed from the prerequisite feature group. In addition, if 12-1 is removed, then we can add one component to FG 25-17 to enable the support of priority of CG-PUSCH and DG-PUSCH.    
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using a PUCCH
	1. Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH. Support separate coding for the two HARQ-ACKs.
2. [Support multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).]
3. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
	11-3one of {11-4, 11-4a}

	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-17

	HARQ-ACK piggybacked on a PUSCH of a different priority
	1. Configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
12. Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
23. Support multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
34. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
45. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
	11-3one of {11-4, 11-4a}
12-1
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling




· FG 25-18
	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH transmissions on different cells [at least] for inter-band CA.
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Comments:
1) We would prefer to set the type as per BC, as this capability for UE may dependent on the CA band combination.
	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH transmissions on different cells [at least] for inter-band CA.
	
	Yes
	N/A
	
	Per UEBC
	NoN/A
	NoN/A
	N/A
	
	Optional with capability signaling
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