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This contribution discusses the remaining issues for Rel-16 NR UE feature lists based on the latest version [1].
Discussions 
NR_L1enh_URLLC & NR_IIOT
In this section, we present our views on some of the remaining aspects of Rel-16 UE features for eURLLC/IIoT. 
At the end of the post-RAN1 #101-E email discussion, the following proposals from the Moderator remain unresolved:
	Proposal 1 (moderator):
· A new FG for “TB CRC for cancelled initial PUSCH with CBG based re-transmission” is NOT introduced.

Proposal 2:
· Confirm working assumption on FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i and keep FGs as below
	11-3c
	2 PUCCH of format 0 or 2 for a single 7*2-symbol subslot based HARQ-ACK codebook 
	1) 2 PUCCH format 0/2 in different symbols and at most once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and at most once per subslot for SR 

	11-3
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
	Optional with capability signalling

	11-3d
	2 PUCCH of format 0 or 2 for a single 2*7-symbol subslot based HARQ-ACK codebook 
	1) 2 PUCCH format 0/2 in different symbols and at most once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and at most once per subslot for SR 
 
	11-3
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
	Optional with capability signalling

	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
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
	Optional with capability signalling

	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
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
	Optional with capability signalling

	11-3g
	SR/HARQ-ACK multiplexing at most once per subslot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a subslot
	If a UE supports a subslot based HARQ-ACK codebook, the UE also supports:
Overlapping PUCCH resources with different starting symbols in a subslot
	11-3
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	
	Optional with capability signalling

	11-4c
	2 PUCCH of format 0 or 2 for two HARQ-ACK codebooks with one 7*2-symbol sub-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 at most once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and at most once per subslot for SR 

	11-4
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting. 
For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-2
	Optional with capability signalling

	11-4d
	2 PUCCH of format 0 or 2 in consecutive symbols for two HARQ-ACK codebooks with one 2*7-symbol sub-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 at most once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and at most once per subslot for SR 
 
	11-4
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-2
	Optional with capability signalling

	11-4e
	2 PUCCH of format 0 or 2 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 at most once per subslot per codebook for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and at most once per subslot per codebook for SR 
 
	11-4a
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
FFS: Definition of “per subslot” when two codebooks have two different subslot configurations with FG11-4a
	Optional with capability signalling

	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 
	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
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-2
	Optional with capability signalling

	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
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
	Optional with capability signalling

	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  
	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 11-4c and 11-4e
	11-4
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-2
	Optional with capability signalling

	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 
	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 11-4d and 11-4f
	11-4a
	Yes
	N/A
	
	[Per FS]
[Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH]
	[N/A]
	[N/A]
	[N/A]
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
	Optional with capability signalling



Proposal 3 (moderator): 
· Component 3 is removed from FG11-3
Proposal 4 (moderator):
· Component 4 is kept for FG11-4/4a and Component 1 is kept for FG12-1
· FFS: whether to define a separate FG for using DCI 0_1/1_1 for low priority and DCI 0_2/1_2 for high priority when both are configured
· Component 6 is kept at least for FG11-4a
· Candidate values for the component 6 of FG11-4a is: {2, 3, 4} for 7-symbol*2 sub-slot configuration, and {2, 3, 4, 5, 6, 7} if at least one of them has 2-symbol*7 sub-slot configuration
· FFS: whether to keep the component 6 of FG11-4 with candidate values: For slot-based + sub-slot based, {2, 3} for 7-symbol*2 sub-slot configuration, and {2, 3, 4, 5, 6, 7} for 2-symbol*7 sub-slot configuration



Our views on the above open issues are presented below:
· Proposal 1 (moderator): 
· For the issue regarding TB CRC generation for retransmission of a canceled initial PUSCH transmission with CBGs, our views are presented in our companion paper as part of Rel-16 eURLLC/IIoT maintenance [3]. 
· Proposal 2 (moderator):
· We are supportive of the latest version of the updated Proposal 2 from the moderator.
· Proposal 3 (moderator):
· We are supportive of the proposal to remove Component #3 from FG 11-3. With the restrictions from Rel-15 on scheduling and HARQ timings in place, there is no adverse impact to pipelining due to the absence of component #3 from FG 11-3. This is similar to PUSCH scheduling with multiple PUSCHs per slot, where it has not been necessary since Rel-15 to introduce any additional constraints enforcing gaps between two consecutive PUCCHs.
· Proposal 4 (moderator):
· Component #4 for FG 11-4/4a and Component 1 for FG 12-1 should be kept. These components are a direct consequence of the following WA from RAN1 #99:
	Working assumption:
When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0


Without these components it could be interpreted that these components by themselves are mandatory (since they are not captured in UE features, but in RAN1 specifications),  and such outcome would be quite undesirable and unfortunate. 
· On the other hand, the FFS bullet on introducing yet another UE feature based on a new behaviour, yet to agreed, and with questionable benefits at this late stage of Rel-16 maintenance, should not be pursued. Further details are provided in our companion paper as part of Rel-16 eURLLC/IIoT maintenance [4]. 
· On Component #6 for FG 11-4a, while it is indeed true that FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i in Proposal 2 (from moderator) provide certain limits on the numbers of PUCCHs in a slot for different combinations, these limits include PUCCH carrying different UCIs, and not just HARQ-ACK. Defining some limits on max number of PUCCHs with HARQ-ACK in a slot for FG 11-4a can be beneficial to UE implementation considering the case when both HARQ-ACK CBs are sub-slot based, especially, if both follow the 2-symbol*7 sub-slot configuration. 
· However, such restrictions for FG 11-4, with one slot and another sub-slot based HARQ-ACK CB do not seem essential in light of the FGs as part of Proposal 2 (from moderator).

Proposal 1: 
· Adopt the updates as detailed in the “Updated Proposal 2” from the moderator as part of the post-RAN1 #101-E email discussion.
· Agree to Proposal 2 from the moderator as part of the post-RAN1 #101-E email discussion.
· Agree to Proposal 4 from the moderator as part of the post-RAN1 #101-E email discussion without the two FFS bullets

5G_V2X_NRSL
In this section, we provide our views on remaining FFS aspects for NR V2X communication feature groups.
15-2 Transmitting NR Sidelink Mode 1 Scheduled by NR Uu
The following discussion points are open for FG 15-1
· Open aspect #1 - FFS: This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise
· Open aspect #2 - FFS: For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.
· Open aspect #3 - FFS: Component (9) is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1
· Component #9) Support downlink pathloss based open loop power control
· Open aspect #4 - FFS: whether to mandate an SCS.
From physical layer design perspective, the FG 15-1 is not necessary to be a basic feature of NR sidelink communication. However, if there is concern that in licensed spectrum there should always capability to control operation by network/gNB then it can be acceptable as a compromise to define 15-1 as a basic FG for operation in licensed spectrum at least for Release 16 operation. Therefore, in order to resolve open aspect #1 and #2 for FG 15-1 we can accept the following proposal:

Proposal 2: Define FG 15-1 as a basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise.

Regarding mandate of SCS, we see some motivation for mode-1 sidelink operation to mandate support of certain SCS. One reason is to address partial coverage scenario where Mode-1 UEs can serve as a sync sources for Mode-2 UEs and may potentially communicate with OOC Mode-2 UEs. Considering that all UEs have mandatory SCS settings for reception and Mode-2 UEs have mandatory SCS settings for transmission, we are open to mandate the same SCS settings for UEs that support Mode-1 transmission, i.e. Mode-1 UEs can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2.

Proposal 3: For FG 15-1 define new component: UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2.

15-3 Transmitting NR Sidelink Mode 2
The following discussion points are open for FG 15-3
· Open aspect #1 - Brackets in sentence “This is the basic FG for sidelink [in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined]”
· Open aspect #2 - Brackets in sentence. “For UE supports NR sidelink, [for UE supports NR sidelink in ITS spectrum where gNB is not defined, UE must indicate this FG is supported,] UE must indicate this FG is supported.”
From physical layer design perspective, the FG 15-3 is not necessary to be a basic feature of NR sidelink communication. However, it is obviously a basic one for communication in ITS bands. Therefore, we are open to remove brackets in sentence “This is the basic FG for sidelink [in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined]”.
Proposal 4: Define FG 15-3 (Mode-2 TX) as a basic FG for sidelink in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined.

15-5 Sidelink Congestion Control
The following discussion points are open for FG 15-5
· Open aspect #1 - FFS: This is the basic FG for NR sidelink 
· Open aspect # 2 - FFS: For UE supports NR sidelink, UE must indicate this FG is supported.
In our understanding support of congestion control at radio layers my not always be necessary especially if application layer congestion control is defined. Based on this consideration, we think that FG 15-5 is not the basic FG for NR sidelink. 

Proposal 5: Do not define FG 15-5 as a basic FG for NR sidelink. UE can indicate whether the FG 15-5 is supported or not.

15-6 Short-term time-scale TDM for in-device coexistence
The following aspects require further discussion for FG 15-6
· Open aspect # 1 - Component #2 FFS: Maximum time required for the inter-RAT conflict resolution is X
· Open aspect # 2 - FFS Consequence if the feature is not supported by the UE
For open aspect #1, we propose to define the following candidate values for maximum time required for the inter-RAT conflict resolution: {0.25ms, 0.5ms, 0.625ms, 0.75ms, 1ms, 1.25ms, 1.5ms,1.75ms, 2ms, 2.5ms, 3ms, 4ms, 5ms, 6ms, 8ms, 10ms, 20 ms }. Note this is a subset of values for agreed inter-RAT communication delay except 0 value. 
If the feature is not supported, our understanding the consequence is that coexistence mechanism is not supported. We are not sure whether RAN1 can provide more information. 

Proposal 6: Maximum time required for the inter-RAT conflict resolution is defined by the following candidate set: {0.25ms, 0.5ms, 0.625ms, 0.75ms, 1ms, 1.25ms, 1.5ms,1.75ms, 2ms, 2.5ms, 3ms, 4ms, 5ms, 6ms, 8ms, 10ms, 20 ms}.

15-11 PSFCH format 0
The following aspects require further discussion for FG 15-11
· Open aspect #1 - FFS Need for the gNB to know if the feature is supported
· Open aspect #2 - FFS Applicable to the capability signalling exchange between UEs (V2X WI only)”.
Considering that gNB controls how to forward SL HARQ feedback over Uu link, we think it should be aware whether this FG is supported or not at least for Mode-1 UEs. For Mode-2 operation, it does not seem to be strongly necessary, but we do not see why it should be precluded (it can be useful at least from the perspective of resource configuration). The support of HARQ feedback on sidelink should be also applicable for capability exchange b/w UEs.

Proposal 7: UE indicates support of FG 15-11 to gNB and other UEs.

15-14 Sidelink CSI report
The following aspects require further discussion for FG 15-14
· Open aspect #1 - FFS: This is the basic FG for NR sidelink
· Open aspect #2 - FFS: For UE supports NR sidelink, UE must indicate this FG is supported.
In our view NR sidelink CSI report can be potentially useful for unicast communication in limited set of scenarios. In general, it has limited benefits in many of V2X scenarios and not applicable to groupcast and broadcast communication. Therefore, we do not consider it as basic FG for NR V2X.
Proposal 8: Do not define FG 15-14 as a basic FG for NR sidelink. UE can indicate whether the FG 15-14 is supported or not.

15-18 Support of Rank 2 Transmission
The following aspects require further discussion for FG 15-18
· Open aspect #1 – Prerequisite FGs [At least one of 15-2 and 15-3]
· Open aspect #2 - FFS Applicable to the capability signalling exchange between UEs (V2X WI only)
In our view either Mode-2 TX (FG 15-3) or Mode-1 TX (FG 15-2) can serve as a pre-requisite for support of Rank 2 transmission (FG 15-18).
We do not see the need to indicate support of rank-2 transmission by UE. Instead, the support of rank-2 reception needs to be signalled.
Proposal 9: Do not define FG 15-14 as a basic FG for NR sidelink. UE can indicate whether the FG 15-14 is supported or not.

15-19 Support of Rank 2 Reception
The following opens need to be resolved for FG 15-19
· Open aspect #1 - FFS: This is the basic FG for NR sidelink
· Open aspect #2 - [Optional with capability signalling]
Considering that closed loop MIMO schemes have limited applications in mobile NR-V2X sidelink scenarios and the fact that only unicast communication can potentially benefit from rank-2 support, it does not seem justified to have FG 15-19 as a basic one. Therefore our preference is not to have it as a basic FG for Release 16 UEs and sidelink in general.
Proposal 10: Do not define FG 15-19 as a basic FG for NR sidelink.

15-22 Support of fewer than 14 consecutive sidelink symbols in a slot
The following opens need to be resolved for FG 15-22
· Open aspect #1 - FFS: This is the basic FG for NR sidelink 
The main motivation to have this FG as a basic one is support additional flexibility in terms of forward compatibility solutions. We believe it is important aspect to consider and therefore agree to define this FG as a basic one.
Proposal 11: Define FG 15-22 as a basic FG for NR sidelink.

15-23 Support of open loop SL power control and RSRP report
The following opens need to be resolved for FG 15-23
· Open aspect #1 - Working assumption: This FG is a basic UE FG [at least] for UEs supporting mode 1
· Open aspect #2 - FFS: whether this is a basic FG also for UEs not supporting mode 1
Given that support of downlink pathloss based open loop power control for sidelink was already agreed for Mode-1 TX and Mode-2 TX UEs, and there is already WA that this FG is a basic one for Mode-1 UEs, we do not see why Mode-2 UEs cannot support this FG and therefore it can be also considered as a basic one for Mode-2 UEs.

Proposal 12:  Define FG 15-23 as a basic feature for both Mode-1 and Mode-2 UEs.

NR_eMIMO

16-1a-1 SSB/CSI-RS for L1-SINR measurement
During [101-e-Post-NR-UE-Features-10] email discussion the minimum value of component 2, 3 and 5 were discussed. It has been noted that it is tightly connected with candidate value of component 8. More specifically, the candidate value of 0 can be removed if the candidate value in component 8 allows disabling of the L1-SINR measurement on corresponding measurement resources. To maintain commonality with Rel-15 capability, support of 2Tx CSI-RS resources can be managed through candidate value of 0, while support of other options of L1-SINR measurement can be indicated directly by component 8. 
In addition, the option of decoupling of CSI-IM and NZP-IMR based interference measurements into two components were proposed. From our perspective the complexity of these measurements is the same and the corresponding fragmentation is not sufficiently justified. Moreover, to facilitate deployment of the corresponding FG it is necessarily to define mandatory measurement option for UE supporting 16-1a-1. More specifically, L1-SINR measurement based on CSI-IM/NZP IMR should be considered as a promising candidate due to relatively small complexity at the UE and reasonable measurement accuracy.
Similar to Rel-15, due to support of different SCS, interpretation of “per slot” for components 1-3 should be clarified. It is also important to ensure that the corresponding clarification is a future proof wrt to introduction of the new bands that may support new SCS. It is, therefore, proposed to consider lowest SCS supported in the associated band to determine slot duration. 
Regarding time domain behaviour of L1-SINR reporting. Similar to L1-RSRP, aperiodic L1-SINR measurements and reporting should be considered as essential functionality for the UE supporting FG 16-1a-1. Therefore, we don’t see necessity to define small candidate values of {0, 1, 2, 4} for component 7. 

Proposal 13: Adopt the following modifications to FG 16-1a-1.

	Per slot limitations:
1. The max number of [unique] SSB/CSI-RS [(1Tx)] for CMR 
2. The max number of CSI-IM/NZP-IMR resources 
3.  The max number of CSI-RS (2Tx) resources for CMR

Memory limitations:
4. The max number of SSB/CSI-RS resources as CMR
5. The max number of CSI-IM/NZP IMR resources

Other limitations:
6. Supported density of CSI-RS (CMR)
7. 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
8. Supported SINR measurements: {SSB as CMR with dedicated IMR, CSI-RS as CMR with dedicated [CSI-IM/NZP IMR] configured, CSI-RS as CMR without dedicated IMR configured, [CSI-RS (2Tx) resources for CMR]}

NOTE: “Per slot” for components 1-3 is defined as slot duration for the lowest SCS supported for the reported band.
	Per band
	Component 1: Candidate values {8, 16, 32, 64}

Component 2: Candidate values {[0,] 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 {[0,] 8, 16, 32, 64 [, 128]}

Component 6: Candidate values {‘1 only’, ‘3 only’, ‘1 and 3’}

Component 7: Candidate values {[0, 1, 2, 4,] 8, 16, 32, 64}

Component 8: Candidate values {SSB as CMR with dedicated IMR, CSI-RS as CMR with dedicated CSI-IM/NZP IMR configured, CSI-RS as CMR without dedicated IMR configured},FFS

Note: For Component 8, UE must at least report support of one CSI-IM/NZP IMR

FFS: How CSI-RS is counted when it is configured as CMR without dedicated IMR
	Optional with capability signalling



Clarification to Rel-15 capability due to FG 16-1a-1 
Rel-15 supports FG 2-23/2-23a indicating support semi-persistent CSI reporting for L1-RSRP reporting. Given that RAN1 is not planning to introduce a similar FGs in Rel-16 for the purpose of semi-persistent L1-SINR reporting, the desription of the existing Rel-15 capability should be extended for L1-SINR.

Proposal 14: Rel-15 FGs 2-23/2-23a are extended for L1-SINR.
	sp-BeamReportPUCCH
Indicates support of semi-persistent 'CRI/RSRP', or 'SSBRI/RSRP', ‘CRI/SINR’ or ‘SSBRI/SINR’ reporting using PUCCH formats 2, 3 and 4 in one slot.
	Band
	No
	No
	Yes

	sp-BeamReportPUSCH
Indicates support of semi-persistent 'CRI/RSRP', or 'SSBRI/RSRP', ‘CRI/SINR’ or ‘SSBRI/SINR’ reporting on PUSCH.
	Band
	No
	No
	Yes



16-1g Resources for beam management, [pathloss measurement, BFD, and BFR]
During [101-e-Post-NR-UE-Features-10] email discussion, granularity of the reporting for FG 16-1g was discussed. In particular, it was proposed to reuse approach taken for FG2-24, where the components are reported with per band granularity, but the reported values are the same to avoid possible ambiguity for the “across all CCs” wording. From our perspective, such signalling approach adopted in Rel-15 is inefficient and contains signalling of the redundant information. It is, therefore, preferable to adopt conventional per band reporting by removing “across all CCs” wording in the description to avoid ambiguity identified in Rel-15. 
Similar to 16-1a-1, due to support of different SCS, interpretation of “per slot” for component 1 should be clarified. It is also important to ensure that the corresponding clarification is a future proof wrt to introduction of the new bands that may support new SCS. It is, therefore, proposed to consider lowest SCS supported in the reported band as the reference for the slot duration. 

Proposal 15: Adopt the following modifications to FG 16-1g.


	1. The maximum number of [unique] 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
2.  The maximum 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
NOTE: “Per slot” for components 1 is defined as slot duration for the lowest SCS supported for the reported band.
	[Per band]
[Per BC]
[Per UE]
	Component-1: candidate value set is {4, 8, 16, 32, 64, 128, FFS}

[Component-2: candidate value set is {4, 8, 16, 32, 64, 128, 256, FFS}]



16-5b UL full power transmission fullpowerMode1
During [101-e-Post-NR-UE-Features-10] email discussion, some companies suggested to keep component 2 “Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}” for FG 16-5b. And the argument to keep it is that for the 4-port UE, the output power for 2-port in Mode 1 can be 3dB more than the legacy Rel-15 mode, although it is not full power. For example, for UE with [17 17 17 17] dBm PA architecture, the output power for Rank-1 with 2-port in Rel-15 will be 17 dBm, and the output power for Rank-1 with 2-port in Mode 1 will be 20 dBm.
However, even though the 2-port with Mode 1 can achieve 3dB more power than Rel-15, we think for the capability reporting, it is still not necessary to keep component 2.
Firstly, in the current spec, when 4-port UE indicates the support of Mode 1, the gNB could also configure the UE with 2-port with Mode 1 operation. There is no restriction in current spec that the gNB can’t configure the UE with Mode 1 together with 2-port SRS for the 4-port UE.
Secondly, from the UE implementation perspective, if the 4-port UE reports the support of Mode 1, it means the UE can apply small delay diversity transmission over the entire four Tx antennas. Obviously, the UE can also perform the small delay diversity over a subset of the Tx antennas, i.e. over 2 ports. Thus, if the 4-port UE indicates the support of Mode-1, it means the UE can also supports 2-port Mode 1 operation.
Therefore, when the 4-port UE reports the support of Mode 1, it means the UE can support 2-port Mode 1 operation and the gNB can also configure the UE with 2-port Mode 1 operation. Thus, the component 2 of “Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}” is not necessary.

Proposal 16: To remove component 2 of FG 16-5b.
	16-5b
	UL full power transmission fullpowerMode1
	1. Supported UL full power transmission fullpowerMode1
2. [Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]



16-5c-2 UL full power transmission fullpowerMode2 – SRS resources
During [101-e-Post-NR-UE-Features-10] email discussion, consensus couldn’t be reached on FG 16-5c-2.
In our view, the first component is not necessary as it is duplicated. The information of component 1 can be provided by other components.
For the second component, the value of [NULL] should be removed, because the FG of 16-5c-2 is optional. And the value of ‘2_4’ should be kept because it can provide the information on the supported antenna ports when the UE reports the maximum number of SRS resources of 2 for Mode 2 operation. Otherwise, this kind of information is missing.

Proposal 17: For 16-5c-2, the first component should be removed. For the second component, the value of NULL should be removed and the value of 2_4 should be kept.
	16-5c-2
	UL full power transmission fullpowerMode2 – SRS resources
	1. [Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}]
2. The SRS configuration with different number of antenna ports for Mode 2: {[NULL,] 1_2, 1_4, [2_4], 1_2_4}




NR_CLI_RIM
During [101-e-Post-NR-UE-Features-14] email discussion/approval for potential editorial updates of Rel-16 UE features, it is identified that further clarification on FG 17-2 component 3 is needed. There was a proposal to change the per-slot constraint on the maximum SRS-RSRP measurements to a constraint of maximum SRS-RSRP measurements within a fixed time period, i.e., 1ms (a slot of SCS=15kHz). 
In RAN1 #95 AH1901 [2], the following agreement has been made 
For SRS-RSRP: 
· The number of SRS to be monitored by the UE should not exceed 8 within a slot 
In the original agreement, the limitation is clearly stated as per-slot, not within a fixed time period. Therefore, we propose to clarify that the slot in FG 17-2 component 3 is a slot assuming the SCS of UE’s active DL BWP.  
Proposal 18: Clarify that the slot in FG 17-2 component 3 is a slot using the SCS of UE’s active DL BWP.

MR-DC/CA enhancement
18-4b

For the SCell dormancy indication, FG [18-4b] treats it separately for the case that the trigger is DCI format 1_1 without scheduled PDSCH, i.e. Case 2. In fact, Case 1 or Case 2 are only differentiated by whether a PDSCH or PUSCH is scheduled or not. All other SCell dormancy operations are common to both cases, except for some concern on HARQ-ACK feedback. Though the most simplified way to let gNB implementation guarantee the feedback delay, it is also fine to relax the UE processing time defined for SPS PDSCH release for several symbols. Further, a benefit of supporting both cases is to allow a full flexibility for the gNB to control the SCell dormancy behaviors. Therefore, we slightly prefer following Alt. 1 from moderator in email discussion [101-e-Post-NR-UE-Features-13]. 

Proposal 19: we are supportive on latest Alt 1 from modorator in [101-e-Post-NR-UE-Features-13], i.e. the FG 18-4b is removed with the following assumption:
· The N value in 38.213 10.3 can be relaxed by [X] (X> 0) symbols for each subcarrier spacing, depending on further discussion in RAN1 and/or RAN4 replying LS in the next meeting. 
· This does not preclude the possibility that DCI format 0_1 and/or 1_1 carrying dormancy indication field is expected only in the first 3 symbols of a slot, to be further discussed in the next RAN1 meeting together with consideration of RAN4 replying LS.

[component 2] for FG18-5/5b

In cross-carrier scheduling, if the scheduling cell has a lower SCS than the scheduled cell, it is necessary to increase the number of PDCCHs that schedules PDSCHs for the scheduling flexibility [2]. In FG 18-5 or 18-5b, the component 2) is regarding increased number of processed PDCCH per span. If the Component 2 in FG18-5/5b is removed, UE doesn’t have a capability to handle multiple DCIs at a same PDCCH MO with corresponding HARQ-ACK in same codebook. It basically reverts the agreement which we made in MR-DC session on the enhanced HARQ-ACK codebook generation. Therefore, we prefer to keep component 2 for FG 18-5/5b or its equivalent as a UE capability. We are fine with latest proposal from moderator. 

Proposal 20: we are supportive to latest proposal from moderator in [101-e-Post-NR-UE-Features-13], i.e.  
· A new FG for “Processing up to X unicast DCI scheduling for DL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· FFS: additional value X
· Component 2 description and following note in FG18-5 is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: which PDCCH monitoring related capabilities this FG applies to
· FFS: detailed design of this FG
· A new FG for “Processing up to X unicast DCI scheduling for UL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· FFS: additional value X
· Component 2 description in FG18-5b is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: which PDCCH monitoring related capabilities this FG applies to
· FFS: detailed design of this FG

candidate values for FG18-5a/6a

In an alternative proposal of candidate values, i.e. {scheduling cell SCS = scheduled cell SCS, scheduling cell SCS < scheduled cell SCS, scheduling cell SCS > scheduled cell SCS}, FG18-5a/6a applies to only one of, but not both of ‘scheduling cell SCS < scheduled cell SCS’ and ‘scheduling cell SCS > scheduled cell SCS’. Such a limitation is not preferred. On the other hand, with the note in the sub-bullet, FG18-5a/6a has the aligned capability as FG18-5/6. 

Proposal 21: we supportive to updated proposal 3 from moderator in [101-e-Post-NR-UE-Features-13]:
· Candidate values for FG18-5a/6a are {same only, both}
· When “both” is reported for FG18-5a/6a, the UE supports this feature for same SCS and for different SCS combination(s) (low-to-high, high-to-low or both) reported for 18-5/18-6


NR_IAB
 During [101-e-NR-IAB-UEFeatures-02] email discussion/approval for potential editorial updates of Rel-16 UE features for IAB, it cannot reach consensus on FG 20-2 and FG 20-3 regarding whether to remove the squared brackets “[Devices supporting IAB backhaul must report this FG as supported]” as below. 
 
	20-2
	Inter-IAB-node discovery and measurements: SSB reception configuration 
	Support up to 4 SMTCs configured for an IAB node MT per frequency location, including IAB-specific SMTC window periodicities
	Separate configuration of SMTC windows for Inter-IAB node discovery and measurement is not possible
	per IAB node
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. [Devices supporting IAB backhaul must report this FG as supported]

	20-3
	Extension of RACH occasions and periodicities for backhaul RACH resources
	Support RACH configuration for IAB-MT separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors
	Separate configuration of RACH transmissions for access UEs and IAB nodes is not possible
	per IAB node
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling. [Devices supporting IAB backhaul must report this FG as supported]


 
Regarding 20-2, this feature is after an IAB MT’s initial access stage and to perform measurements on its current parent backhaul link or possible alternative parent backhaul links. In addition, it is mainly motivated by the need of TDM operation between parent link and child links. Hence, it is not strictly required for initial IAB network setting up and CSI-RS based measurements can always be the substitutes. In future release, if TDM operation is not required, this feature should also be optional.   
Regarding 20-3, the support for IAB-MT specific RACH configuration does not need to be mandatory since an IAB MT can still access the network via Rel-15 UE RACH configuration. In addition, if TDM operation is not required in future release, this feature should also be optional. 

Proposal 22: Regarding FG 20-2 and 20-3, remove the squared brackets “[Devices supporting IAB backhaul must report this FG as supported]”. 

Summary 
We summarize our proposals for Rel-16 UE feature list as follows:

<NR_L1enh_URLLC & NR_IIOT>
Proposal 1: 
· Adopt the updates as detailed in the “Updated Proposal 2” from the moderator as part of the post-RAN1 #101-E email discussion.
· Agree to Proposal 2 from the moderator as part of the post-RAN1 #101-E email discussion.
· Agree to Proposal 4 from the moderator as part of the post-RAN1 #101-E email discussion without the two FFS bullets
<5G_V2X_NRSL >
Proposal 2: Define FG 15-1 as a basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise.

Proposal 3: For FG 15-1 define new component: UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2.

Proposal 4: Define FG 15-3 (Mode-2 TX) as a basic FG for sidelink in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined.

Proposal 5: Do not define FG 15-5 as a basic FG for NR sidelink. UE can indicate whether the FG 15-5 is supported or not.

Proposal 6: Maximum time required for the inter-RAT conflict resolution is defined by the following candidate set: {0.25ms, 0.5ms, 0.625ms, 0.75ms, 1ms, 1.25ms, 1.5ms,1.75ms, 2ms, 2.5ms, 3ms, 4ms, 5ms, 6ms, 8ms, 10ms, 20 ms}.

Proposal 7: UE indicates support of FG 15-11 to gNB and other UEs.

Proposal 8: Do not define FG 15-14 as a basic FG for NR sidelink. UE can indicate whether the FG 15-14 is supported or not.

Proposal 9: Do not define FG 15-14 as a basic FG for NR sidelink. UE can indicate whether the FG 15-14 is supported or not.

Proposal 10: Do not define FG 15-19 as a basic FG for NR sidelink.

Proposal 11: Define FG 15-22 as a basic FG for NR sidelink.

Proposal 12:  Define FG 15-23 as a basic feature for both Mode-1 and Mode-2 UEs.

<NR_eMIMO>
Proposal 13: Adopt the following modifications to FG 16-1a-1.

	Per slot limitations:
1. The max number of [unique] SSB/CSI-RS [(1Tx)] for CMR 
2. The max number of CSI-IM/NZP-IMR resources 
3.  The max number of CSI-RS (2Tx) resources for CMR

Memory limitations:
4. The max number of SSB/CSI-RS resources as CMR
5. The max number of CSI-IM/NZP IMR resources

Other limitations:
6. Supported density of CSI-RS (CMR)
7. 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
8. Supported SINR measurements: {SSB as CMR with dedicated IMR, CSI-RS as CMR with dedicated [CSI-IM/NZP IMR] configured, CSI-RS as CMR without dedicated IMR configured, [CSI-RS (2Tx) resources for CMR]}

NOTE: “Per slot” for components 1-3 is defined as slot duration for the lowest SCS supported for the reported band.
	Per band
	Component 1: Candidate values {8, 16, 32, 64}

Component 2: Candidate values {[0,] 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 {[0,] 8, 16, 32, 64 [, 128]}

Component 6: Candidate values {‘1 only’, ‘3 only’, ‘1 and 3’}

Component 7: Candidate values {[0, 1, 2, 4,] 8, 16, 32, 64}

Component 8: Candidate values {SSB as CMR with dedicated IMR, CSI-RS as CMR with dedicated CSI-IM/NZP IMR configured, CSI-RS as CMR without dedicated IMR configured},FFS

Note: For Component 8, UE must at least report support of one CSI-IM/NZP IMR

FFS: How CSI-RS is counted when it is configured as CMR without dedicated IMR
	Optional with capability signalling




Proposal 14: Rel-15 FGs 2-23/2-23a are extended for L1-SINR.
	sp-BeamReportPUCCH
Indicates support of semi-persistent 'CRI/RSRP', or 'SSBRI/RSRP', ‘CRI/SINR’ or ‘SSBRI/SINR’ reporting using PUCCH formats 2, 3 and 4 in one slot.
	Band
	No
	No
	Yes

	sp-BeamReportPUSCH
Indicates support of semi-persistent 'CRI/RSRP', or 'SSBRI/RSRP', ‘CRI/SINR’ or ‘SSBRI/SINR’ reporting on PUSCH.
	Band
	No
	No
	Yes



Proposal 15: Adopt the following modifications to FG 16-1g.
	sp-BeamReportPUCCH
Indicates support of semi-persistent 'CRI/RSRP', or 'SSBRI/RSRP', ‘CRI/SINR’ or ‘SSBRI/SINR’ reporting using PUCCH formats 2, 3 and 4 in one slot.
	Band
	No
	No
	Yes

	sp-BeamReportPUSCH
Indicates support of semi-persistent 'CRI/RSRP', or 'SSBRI/RSRP', ‘CRI/SINR’ or ‘SSBRI/SINR’ reporting on PUSCH.
	Band
	No
	No
	Yes



Proposal 15: Adopt the following modifications to FG 16-1g.
	1. The maximum number of [unique] 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
2.  The maximum 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
NOTE: “Per slot” for components 1 is defined as slot duration for the lowest SCS supported for the reported band.
	[Per band]
[Per BC]
[Per UE]
	Component-1: candidate value set is {4, 8, 16, 32, 64, 128, FFS}

[Component-2: candidate value set is {4, 8, 16, 32, 64, 128, 256, FFS}]



Proposal 16: To remove component 2 of FG 16-5b.
	16-5b
	UL full power transmission fullpowerMode1
	1. Supported UL full power transmission fullpowerMode1
2. [Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]



Proposal 17: For 16-5c-2, the first component should be removed. For the second component, the value of NULL should be removed and the value of 2_4 should be kept.
	16-5c-2
	UL full power transmission fullpowerMode2 – SRS resources
	1. [Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}]
2. The SRS configuration with different number of antenna ports for Mode 2: {[NULL,] 1_2, 1_4, [2_4], 1_2_4}



< NR_CLI_RIM >
Proposal 18: Clarify that the slot in FG 17-2 component 3 is a slot using the SCS of UE’s active DL BWP.

< MR-DC/CA enhancement>
Proposal 19: we are supportive on latest Alt 1 from modorator in [101-e-Post-NR-UE-Features-13], i.e. the FG 18-4b is removed with the following assumption:
· The N value in 38.213 10.3 can be relaxed by [X] (X> 0) symbols for each subcarrier spacing, depending on further discussion in RAN1 and/or RAN4 replying LS in the next meeting. 
· This does not preclude the possibility that DCI format 0_1 and/or 1_1 carrying dormancy indication field is expected only in the first 3 symbols of a slot, to be further discussed in the next RAN1 meeting together with consideration of RAN4 replying LS.

Proposal 20: we are supportive to latest proposal from moderator in [101-e-Post-NR-UE-Features-13], i.e.  
· A new FG for “Processing up to X unicast DCI scheduling for DL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· FFS: additional value X
· Component 2 description and following note in FG18-5 is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: which PDCCH monitoring related capabilities this FG applies to
· FFS: detailed design of this FG
· A new FG for “Processing up to X unicast DCI scheduling for UL per scheduled CC” is added in UE features list for MR-DC/CA
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· X=[4] for (15,120), (15,60), (30,120), 
· X=[2] for (15,30), (30,60), (60,120 kHz),
· X applies per span in a slot of scheduling CC
· FFS: additional value X
· Component 2 description in FG18-5b is moved to this FG
· FFS: Modify the note to “[In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.]”
· FFS: which PDCCH monitoring related capabilities this FG applies to
· FFS: detailed design of this FG

Proposal 21: we supportive to updated proposal 3 from moderator in [101-e-Post-NR-UE-Features-13]:
· Candidate values for FG18-5a/6a are {same only, both}
· When “both” is reported for FG18-5a/6a, the UE supports this feature for same SCS and for different SCS combination(s) (low-to-high, high-to-low or both) reported for 18-5/18-6

<NR_IAB>
Proposal 22: Regarding FG 20-2 and 20-3, remove the squared brackets “[Devices supporting IAB backhaul must report this FG as supported]”. 
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