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Introductions
In this contribution, we share our view on UE features for IIoT and URLLC[1][2].

URLLC/IIOT UE features
FG 25-1
In Rel-15, downlinkSPS is configured per UE corresponding to FG 5-18 since only one SPS configuration is supported per cell group. In Rel-16, sps-r16 is defined per band i.e., FG12-2 to indicates whether the UE support of up to 8 configured SPS configurations in a BWP of a serving cell and up to 32 configured SPS configurations in a cell group. So, we think prerequisite feature groups should include FG 5-18 or FG12-2. 
	25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision 
	1.	Identify 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
	5-18or12-2 
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



[bookmark: _Hlk83661226][bookmark: _Hlk83741130]Proposal 1: For FG25-1, prerequisite feature groups should include FG 5-18 or FG12-2. 
	25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision 
	1.	Identify 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
	5-18or12-2 
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



FG 25-3 & FG 25-16 & FG 25-17
Since prerequisite feature groups of FG 25-3 are FG 11-3/FG 4-23 and the type of FG 11-3 is Per FeatureSetUplink, we think the type of FG 25-3 should be per FS.
For FG 25-16, the prerequisite feature groups are FG 11-3 which is per FeatureSetUplink. Thus, the type of FG 25-16 should be Per FS.
For FG 25-17, the prerequisite feature groups are FG 11-3/FG 12-1. The type of both FG 11-3/FG 12-1 are per FeatureSetUplink. Thus, the type of FG 25-17 should be Per FS.
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]25. NR_IIOT_URLLC_enh
	25-3
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with RRC configured repetition factor K = 2, 4, 8
	4-23,
11-3
	Yes
	N/A
	
	Per UE Per FS
	No
	No
	N/A
	
	Optional with capability signaling


[bookmark: _Hlk83661246][bookmark: _Hlk83741162]
	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 Per FS
	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 Per FS
	No
	No
	N/A
	
	Optional with capability signaling



Proposal 2: For FG 25-3, FG 25-16 and FG 25-17, the type should be Per FS.
	25. NR_IIOT_URLLC_enh
	25-3
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with RRC configured repetition factor K = 2, 4, 8
	4-23,
11-3
	Yes
	N/A
	
	Per UE Per FS
	No
	No
	N/A
	
	Optional with capability signaling



	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 Per FS
	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 Per FS
	No
	No
	N/A
	
	Optional with capability signaling




25-3a
Since prerequisite feature groups of FG 25-3a are FG 25-3/FG 30-X and the type of FG 25-3 should be Per FS as discussed above, the type of FG 25-3a should also be per FS.
[bookmark: _Hlk83803477]On the other hand, the dynamic repetition indication for sub-slot-based PUCCH repetition is based on the agreement on dynamic repetition indication for slot-based PUCCH repetition, which is specified in Coverage Enhancement WI in Rel-17. This can be captured in the “Note” column.
	25. NR_IIOT_URLLC_enh
	25-3a
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication 
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots based on dynamic repetition indication. 
	25-3
30-X

	Yes
	N/A
	
	Per UE Per FS
	No
	No
	N/A
	Dynamic repetition indication for slot-based PUCCH from Cov. Enh. WI 
	Optional with capability signaling



[bookmark: _Hlk83661256]Proposal 3: For 25-3a, the dynamic repetition indication for slot-based PUCCH from Coverage Enhancement WI is captured in the “Note” column. The type should be per FS. 
	25. NR_IIOT_URLLC_enh
	25-3a
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication 
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots based on dynamic repetition indication. 
	25-3
30-X

	Yes
	N/A
	
	Per UE Per FS
	No
	No
	N/A
	Dynamic repetition indication for slot-based PUCCH from Cov. Enh. WI 
	Optional with capability signaling



25-7
For first bullet in components column of FG 25-7, we think ‘sub-slot’ should be added.
	25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission 
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot or sub-slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)

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



[bookmark: _Hlk83661377][bookmark: _Hlk83741318]Proposal 4: For first bullet in components column of FG 25-7, ‘sub-slot’ should be added. 
	25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission 
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot or sub-slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



25-9
For FG 25-9, semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI. This should be captured in the corresponding components column.
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH  carrier) switching
	1. Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
2. semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling


[bookmark: _Hlk83741352][bookmark: _Hlk83661436]Proposal 5:  For FG 25-9, the following agreement should be captured in components column.
· Semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI.
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH  carrier) switching
	3. Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
4. semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



25-10
According to the 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
For FG 25-10, these applicable cases should be explicitly described in the components:  
	[bookmark: _Hlk83661532]25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
	1. PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication in the DCI scheduling the PUCCH PDSCH and SPS release
2. [bookmark: _GoBack]PUCCH cell switching based on dynamic indication is applicable to 
a) HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
b) HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
c) HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
d) 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
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



[bookmark: _Hlk83741892]Proposal 6: For FG 25-10, the description for applicable cases should be captured in the components.  
	25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
	1. PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication in the DCI scheduling the PUCCH PDSCH and SPS release
2. PUCCH cell switching based on dynamic indication is applicable to 
a) HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
b) HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
c) HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
d) 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
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling






Conclusion 
In the contribution, we have some investigations on UE feature for URLLC/IIOT, and propose that,

Proposal 1: For FG25-1, prerequisite feature groups should include FG 5-18 or FG12-2. 
	25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision 
	1.	Identify 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
	5-18or12-2 
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Proposal 2: For FG 25-3, FG 25-16 and FG 25-17, the type should be Per FS.
	25. NR_IIOT_URLLC_enh
	25-3
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with RRC configured repetition factor K = 2, 4, 8
	4-23,
11-3
	Yes
	N/A
	
	Per UE Per FS
	No
	No
	N/A
	
	Optional with capability signaling



	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 Per FS
	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 Per FS
	No
	No
	N/A
	
	Optional with capability signaling



Proposal 3: For 25-3a, the dynamic repetition indication for slot-based PUCCH from Coverage Enhancement WI is captured in the “Note” column. The type should be per FS. 
	25. NR_IIOT_URLLC_enh
	25-3a
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication 
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots based on dynamic repetition indication. 
	25-3
30-X

	Yes
	N/A
	
	Per UE Per FS
	No
	No
	N/A
	Dynamic repetition indication for slot-based PUCCH from Cov. Enh. WI 
	Optional with capability signaling



Proposal 4: For first bullet in components column of FG 25-7, ‘sub-slot’ should be added. 
	25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission 
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot or sub-slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Proposal 5:  For FG 25-9, the following agreement should be captured in components column.
· Semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI.
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH  carrier) switching
	1. Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
2. semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Proposal 6: For FG 25-10, the description for applicable cases should be captured in the components.   
	25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
	1. PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication in the DCI scheduling the PUCCH PDSCH and SPS release
2. PUCCH cell switching based on dynamic indication is applicable to 
a) HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
b) HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
c) HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
d) 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
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling
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