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1. Introduction
In this contribution, we will present our views one a few remaining issues of NR Rel-16 NR URLLC, IIOT and eMIMO UE features.
UE features of NR_L1enh_URLLC & NR_IIOT

FG 11-3c, FG 11-3d, FG 11-4d and FG 11-4e
It did not mention in what time granularity where the two PUCCH should be supported.
Proposal 1: For FG 11-3c, FG 11-3d, FG 11-4d and FG 11-4e, add “in the same subslot” to restrict the time granularity where the two PUCCH should be supported.

[bookmark: _Hlk68106118]FG 11-3d and FG 11-4e:
It did not mention the “consecutive symbols” for supporting the two PUCCH. Without this restriction, it is logically wrong since there would be no missing case left for FG 11-3f and FG 11-4i which are supposed to support the non-consecutive case on top of FG 11-3d and FG 11-4e.
Proposal 2: For FG 11-3d and FG 11-4e, add the restriction of “consecutive symbols” for supporting the two PUCCH.

FG 11-3e and FG 11-3f
It is wrong to use the plural, since it is for a single codebook.
Proposal 3: For FG 11-3e and FG 11-3f, change the plural to singular.

FG 11-4c, FG11-4d, FG 11-4f and FG 11-4h:
It is for two codebooks where one of the two is sub-slot based codebook, but did not mention the other codebook is slot or sub-slot based codebook. Considering that they are all dependent on 11-4, which is for “Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE”, it can be derived that they are for slot-based + sub-slot-based case.
Proposal 4: For FG 11-4c, FG11-4d, FG 11-4f and FG 11-4h, add the restriction that they are for two codebooks where one of the two is sub-slot based codebook, and the other is slot-based codebook.

FG 11-4f: 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for HARQ-ACK codebooks with one 2*7-symbol subslot based HARQ-ACK codebook.
It is for two codebooks, but the number “two” is missing.
Proposal 5:  For 11-4f, clarify it is for “two” codebooks.

FG 11-4h: 2 PUCCH transmissions in the same subslot for two HARQ-ACK codebooks with one 2*7-symbol subslot which are not covered by 11-4c and 11-4e.
It is for the others cases not covered by FG 11-4c and 11-4e, but FG 11-4h is for 2*7-symbol + 1 sub-slot based case or  2*7-symbol + 1 slot-based codebook case, while FG 11-4c is for 7*2-symbol case, and FG 11-4e is for two sub-slot based case, so there are no overlapping case. The case in FG 11-4h should be not cover by 11-4d and 11-4f.
Proposal 6:  Correct that FG 11-4h is to cover the missing case in 1-4d and 11-4f.

FG 11-4i: 2 PUCCH transmissions in the same subslot for two subslot based HARQ-ACK codebooks which are not covered by 11-4d and 11-4f.
It is for the others cases not covered by FG 11-4d and 11-4f, but FG 11-4i is for 2 sub-slot based codebook case, while FG 11-4d and 11-4f are for 1 sub-slot based and 1 slot-based codebook, so no overlapping. The case in FG 11-4i should be not cover by 11-4e and 11-4g.
Proposal 7:  Correct that FG 11-4i is to cover the missing case in 1-4e and 11-4g.

	11. 
NR_L1enh_URLLC
	11-3c
	2 PUCCH of format 0 or 2 in the same subslot for a single 7*2-symbol subslot based HARQ-ACK codebook 
	1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
	11-3

	11. 
NR_L1enh_URLLC
	11-3d
	2 PUCCH of format 0 or 2 in consecutive symbols in the same subslot for a single 2*7-symbol subslot based HARQ-ACK codebook 
	1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
 
	11-3

	11. 
NR_L1enh_URLLC
	11-3e
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for a single 2*7-symbol HARQ-ACK codebooks 
	If the UE supports a 2*7-symbol subslot HARQ-ACK codebook, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot
	11-3

	11. 
NR_L1enh_URLLC
	11-3f
	2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebooks which are not covered by 11-3d and 11-3e  
	If the UE supports a 2*7-symbol subslot HARQ-ACK codebook, the UE also supports:

2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebooks which are not covered by 11-3d and 11-3e  
	11-3



	11. 
NR_L1enh_URLLC
	11-4c
	2 PUCCH of format 0 or 2 in the same subslot for two HARQ-ACK codebooks with one 7*2-symbol sub-slot based HARQ-ACK codebook and one slot based HARQ-ACK codebook
	If the UE supports a 7*2-symbol subslot HARQ codebook, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 

	11-4

	11. 
NR_L1enh_URLLC
	11-4d
	2 PUCCH of format 0 or 2 in consecutive symbols in the same subslot for two HARQ-ACK codebooks with one 2*7-symbol sub-slot based HARQ-ACK codebook and one slot based HARQ-ACK codebook
	If the UE supports a 2*7-symbol subslot HARQ codebook, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
 
	11-4

	11. 
NR_L1enh_URLLC
	11-4e
	2 PUCCH of format 0 or 2 in consecutive symbols in the same subslot for two subslot based HARQ-ACK codebooks 
	If the UE supports two subslot HARQ codebooks, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot per codebook for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot per priority for SR 
 
	11-4a

	11. 
NR_L1enh_URLLC
	11-4f
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for two HARQ-ACK codebooks with one 2*7-symbol subslot based HARQ-ACK codebook and one slot based HARQ-ACK codebook
	If the UE supports a 2*7-symbol subslot HARQ-ACK codebook, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot of the codebook
	11-4

	11. 
NR_L1enh_URLLC
	11-4g
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for two subslot based HARQ-ACK codebooks 
	If the UE supports two subslot HARQ-ACK codebooks both configured with 2*7-symbols, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot of a codebook
	11-4a

	11. 
NR_L1enh_URLLC
	11-4h
	2 PUCCH transmissions in the same subslot for two HARQ-ACK codebooks with one 2*7-symbol subslot and one slot based HARQ-ACK codebook which are not covered by 11-4cd and 11-4ef  
	If the UE supports two HARQ-ACK codebooks with one subslot based codebook with 2*7-symbol configuration, the UE also supports:

1) 2PUCCH transmissions in the same subslot of the codebook which are not covered by 11-4cd and 11-4ef
	11-4

	11. 
NR_L1enh_URLLC
	11-4i
	2 PUCCH transmissions in the same subslot for two subslot based HARQ-ACK codebooks which are not covered by 11-4de and 11-4fg 
	If the UE supports two HARQ-ACK codebooks both with 2*7-symbol configuration, the UE also supports:

1) 2PUCCH transmissions in the same subslot of a codebook which are not covered by 11-4de and 11-4fg
	11-4a



2. UE features of eMIMO
In RAN1#104 meeting, the following conclusion on UE capability of RS used for beam management were agreed [1]:
	Conclusion: 
· If one resource is used for one or multiple of BFD/RLM, it is counted as one (basic usage1)
· If one resource is used for one or multiple of NBI/PL-RS/RSRP, add 1 (basic usage 2)
· If one resource is used for L1-SINR in addition to basic usage 1 & 2, add N if referred N times by one or more CSI Reporting Settings


However, those conclusions are not captured in the Rel.16 NR UE features yet.  For the completeness of specification of Rel-16 UE features, we shall update the related FG to capture those conclusions so that the method of counting each resource used in beam management are clarified. 
[bookmark: _Hlk68465885]Proposal 8: Update the notes of FG 16-1a-1 to capture the agreed conclusion:
	16-1a-1
	SSB/CSI-RS for L1-SINR measurement
	Per slot limitations:
1. The max number of SSB/CSI-RS (1Tx) for CMR 
1. The max number of CSI-IM/NZP-IMR resources
1.  The max number of CSI-RS (2Tx) resources for CMR
 
Memory limitations:
1. The max number of SSB/CSI-RS resources as CMR
1. The max number of CSI-IM/NZP IMR resources
 
Other limitations:
1. Supported density of CSI-RS (CMR)
1. The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-SINR (including CMR and IMR) shall not exceed MD_1
1. Supported SINR measurements
 
	…
	Component 1: Candidate values {8, 16, 32, 64}
 
Component 2: Candidate values {8, 16, 32, 64}
 
Component 3: Candidate values {0, 4, 8, 16, 32, 64}
 
Component 4: Candidate values {8, 16, 32, 64 , 128}
 
Component 5: Candidate values {8, 16, 32, 64 , 128}
 
Component 6: Candidate values {‘1 only’, ‘3 only’, ‘1 and 3’}
 
Component 7: Candidate values {2, 4, 8, 16, 32, 64}
 
Component 8: Candidate values: bitmap with entries {SSB as CMR with dedicated CSI-IM, SSB as CMR with dedicated NZP IMR, CSI-RS as CMR with dedicated NZP IMR configured, CSI-RS as CMR without dedicated IMR configured} 
 
If a UE supports FG 16-1a-1 it must support CMR(CSI-RS) + dedicated CSI-IM
 
Note1: The reference slot duration is the shortest slot duration defined for the FR where the reported band belongs
 
Note2: For component 4 and 5 the configured CSI-RS resources for both active and inactive BWPs are counted
 
Note3: For components 1, 2 and 3, CSI-RS resources configured as CMR without dedicated IMR are counted both as CMR and IMR
 
Note4: For components 1, 2, 3, 7, a SSB/CSI-RS resource is counted within the duration of a reference slot in which the corresponding reference signals are transmitted
 
Note5:  For components 1, 2, 3, 7, if one SSB or CSI-RS resource used for L1-SINR measurement is referred N times in one or more CSI reporting settings with reportQuantity-r16= ssb-Index-SINR-r16 or cri-SINR-r16, that resource is counted as N times.
	Optional with capability signaling





[bookmark: _Hlk68465900]Proposal 9: Update the notes of FG 16-1g and FG16-1g-1 to capture the agreed conclusion:
	16-1g
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification
	1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	…
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}
 
Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}
 
Note: For RS configured for new beam identification, they are always counted regardless of beam failure event
 
Note: The “configure to measure” RS (component1) only counts those in active BWP but the configured RS (component2) counts all configured including both active and inactive BWP
Note: the reference slot duration is the shortest slot duration defined for the reported FR supported by the UE
 
Note: The “configured to measure” RS is counted within the duration of a reference slot in which the corresponding reference signals are transmitted
 
Note: If one SSB or CSI-RS is used in one or more of BFD/RLM, it is counted as one (basic usage 1).

Note: If one SSB or CSI-RS is used in one or more of NBI, PLRS or L1-RSRP, the counting for that resource is added by one (basic usage 2). Here L1-RSRP measurement includes the use cases of reportQuantity set to ‘ssb-Index-RSRP’ or ‘cri-RSRP’ or 'none'.

Note: If one resource is used for L1-SINR measurement, the counting for this resource is added by N if this resource is referred N times in one or more CSI Settings with reportQuantity-r16= ‘ssb-Index-SINR-r16’ or ‘cri-SINR-r16’.
	Optional with capability signaling






	16-1g-1
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification across frequency ranges
	1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	…
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}
 
Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}
 
Note: This FG indicates the maximum number of resources across all FR(s) that are supported by the UE
 
Note: The signalled values apply to the shortest slot duration defined in any FR(s) that are supported by the UE
 
Note: The “configured to measure” RS is counted within the duration of a reference slot in which the corresponding reference signals are transmitted
 
Note: If one SSB or CSI-RS is used in one or more of BFD/RLM, it is counted as one (basic usage 1).

Note: If one SSB or CSI-RS is used in one or more of NBI, PLRS or L1-RSRP, the counting for that resource is added by one (basic usage 2). Here L1-RSRP measurement includes the use cases of reportQuantity set to ‘ssb-Index-RSRP’ or ‘cri-RSRP’ or 'none'.

Note: If one resource is used for L1-SINR measurement, the counting for this resource is added by N if this resource is referred N times in one or more CSI Settings with reportQuantity-r16= ‘ssb-Index-SINR-r16’ or ‘cri-SINR-r16’.
	Optional with capability signaling



3. Conclusion

In this contribution, we presented our views on a few remaining issues of Rel-16 UE feature and the following proposals are provided:
Proposal 1: For FG 11-3c, FG 11-3d, FG 11-4d and FG 11-4e, add “in the same subslot” to restrict the time granularity where the two PUCCH should be supported.
Proposal 2: For FG 11-3d and FG 11-4e, add the restriction of “consecutive symbols” for supporting the two PUCCH.
Proposal 3: For FG 11-3e and FG 11-3f, change the plural to singular.
Proposal 4: For FG 11-4c, FG11-4d, FG 11-4f and FG 11-4h, add the restriction that they are for two codebooks where one of the two is sub-slot based codebook, and the other is slot-based codebook.
Proposal 5:  For 11-4f, clarify it is for “two” codebooks.
Proposal 6:  Correct that FG 11-4h is to cover the missing case in 1-4d and 11-4f.
Proposal 7:  Correct that FG 11-4i is to cover the missing case in 1-4e and 11-4g.
Proposal 8: Update the notes of FG 16-1a-1 to capture the agreed conclusion:
Proposal 9: Update the notes of FG 16-1g and FG16-1g-1 to capture the agreed conclusion:
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