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[bookmark: _Toc47741915]1	Introduction
In this contribution we discuss the remaining details of Rel-16 NR UE features.
[bookmark: _Ref178064866][bookmark: _Toc47741916]2	Discussion
[bookmark: _Toc47741917]2.1	2-step RACH
There are no open issues for 2-step RACH UE features that we are aware of.
[bookmark: _Toc47741918]2.2	NR-U
[bookmark: _Toc47741919]2.2.1		FGs Part of Basic Operation
In [1], quite a few FGs have the following text under the "Mandatory/Optional" column:

	Mandatory/Optional

	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario




Our understanding is that it is still an open issue as to which FGs can be part of basic operation. In our view, the following FGs make sense to be part of a basic operation for a particular scenario:
· FG 10-1, -1a, -2, -2a, -2b, -2c, -2d, -2e
Regarding FG 10-2f on support for monitoring of extended RAR window, although RAN2 has indicated in an LS to RAN1 that there should be no UE capability defined for this (see [2]), in our view this recommendation is only valid for stand-alone and DC operation. For LAA operation, this should not be defined as basic capability.
[bookmark: _Ref46929105][bookmark: _Toc46999992][bookmark: _Toc47739308][bookmark: _Toc47739553][bookmark: _Toc47740063][bookmark: _Toc47740101][bookmark: _Toc47740962][bookmark: _Toc47741395][bookmark: _Toc47744334]Only the following FGs are part of basic operation for a particular scenario: 10-1, -1a, -2, -2a, -2b, -2c, -2d, -2e. For FG 10-2f, it can be part of basic operation only for stand-alone and DC scenarios; it should not be part of basic operation for LAA scenarios.
In contrast to the above FGs, the following FGs should be listed only as “Optional with capability signaling,” and not be part of basic operation for a particular scenario. These features can be "nice to have," but are not critical for basic operation of NR-U
· FG 10-27, -29, -30
[bookmark: _Ref46929113][bookmark: _Toc46999993][bookmark: _Toc47739309][bookmark: _Toc47739554][bookmark: _Toc47740064][bookmark: _Toc47740102][bookmark: _Toc47740963][bookmark: _Toc47741396][bookmark: _Toc47744335]Remove the text "This FG may be part of basic operation for a particular scenario," for the following FGs: 10-27, -29, -30.
In the prior meeting, the FL made the following proposal during an email discussion (see [4]) on scenarios to which the basic FGs would be mapped:
FL proposal
· Decide classification of NR-U deployment scenarios for the purpose of defining basic FGs as below
· Scenario A with DL-only
· Scenario A with both DL and UL in LBE
· Scenario A with both DL and UL in FBE
· Scenario B in LBE
· Scenario B in FBE
· Scenario C in LBE
· Scenario C in FBE
· Scenario D in LBE
· Scenario D in FBE
· Scenario E in LBE
· Scenario E in FBE

The following recommendation was made at the conclusion of the email discussion.
	Moderator (NTT DOCOMO)
	Based on the feedbacks so far, we can start listing up basic FGs according to classification in FL proposal. Merging some scenarios as suggested by Ericsson can also be discussed in parallel (based on how basic FGs in scenarios are common).



Based on the FL recommendation, we propose a mapping of scenarios to basic FGs in Table 1 assuming that our Proposal 1 and Proposal 2 above are adopted for the basic FGs. In this table, we provide more descriptive names for the scenarios, but still preserve the agreed scenario lettering according to the WID. For convenience, the descriptions of the basic FGs are contained in Table 2.
In Table 1 we assume that Scenarios B and E are grouped, since both apply to dual connectivity and it is not envisioned that there is a differentiation of functionality between the two scenarios. As can be seen from Table 1, the mapping of basic FGs is identical for scenarios C and D since both have a PCell in unlicensed. In scenario D, the SUL does not require any of the basic FGs, since it operates in a licensed band.
[bookmark: _Toc46999994][bookmark: _Toc47739310][bookmark: _Toc47739555][bookmark: _Toc47740065][bookmark: _Toc47740103][bookmark: _Toc47740964][bookmark: _Toc47741397][bookmark: _Toc47744336]Support the mapping of basic FGs to deployment scenarios as shown in Table 1 in which Scenarios B and E are merged. In addition, consider merging scenarios C and D.
[bookmark: _Ref46930761]Table 1: Mapping of basic FGs to deployment scenarios
	BasicFG
	Type of cell operating in band with shared spectrum channel access
and
Channel Access Mode (Dynamic or Semi-static)

	
	A
	A
	A
	C
	C
	D
	D
	B,E
	B,E

	
	SCell
(DL Only)

	SCell
(DL/UL)

Dynamic
	SCell
(DL/UL)

Semi-static
	PCell
(DL/UL)

Dynamic
	PCell
(DL/UL)

Semi-static
	PCell
(DL/UL)
+
SUL in licensed band

Dynamic
	PCell
(DL/UL)
+
SUL in licensed band

Semi-static
	PSCell
(DL/UL)

Dynamic
	PSCell
(DL/UL)

Semi-static

	10-1
	
	X
	
	X
	
	X
	
	X
	

	10-1a
	
	
	X
	
	X
	
	X
	
	X

	10-2
	X
	X
	
	X
	
	X
	
	X
	

	10-2a
	
	
	X
	
	X
	
	X
	
	X

	10-2b
	
	
	
	X
	X
	X
	X
	X
	X

	10-2c
	
	
	
	X
	
	X
	
	X
	

	10-2d
	
	
	
	
	X
	
	X
	
	X

	10-2e
	
	
	
	X
	X
	X
	X
	
	

	10-2f
	
	
	
	X
	X
	X
	X
	X
	X



[bookmark: _Ref46932020]Table 2: Description of basic FGs
	Index
	Feature group
	Components

	10-1
	UL channel access for dynamic channel access mode  
	1. Type 1 channel access and contention window size adjustment
2. Type 2A channel access
3. Type 2B channel access
4. Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol for PUSCH/PUCCH transmission

	10-1a
	UL channel access for semi-static channel access mode
	1. Type 2C channel access
2. Single sensing slot of 9us channel access
3. 20MHz LBT bandwidth
4. CP extension up to 1 symbol for PUSCH/PUCCH transmission

	10-2
	SSB-based RRM for dynamic channel access mode
	1. SSB-based RRM with Q for dynamic channel access mode

	10-2a
	SSB-based RRM for semi-static channel access mode
	1. SSB-based RRM with Q for semi-static channel access mode, when SMTC window is no longer than the fixed frame period

	10-2b
	MIB reading on unlicensed cell
	1. MIB reading on unlicensed cell for PCell and PSCell

	10-2c
	SSB-based RLM for dynamic channel access mode
	1. SSB-based RLM with Q for dynamic channel access mode

	10-2d
	SSB-based RLM for semi-static channel access mode
	1. SSB-based RLM with Q for semi-static channel access mode, when DRS window is no longer than the fixed frame period

	10-2e
	SIB1 reception on unlicensed cell
	1. SIB1 reception on unlicensed cell for PCell

	10-2f
	Support monitoring of extended RAR window
	1. Support of RAR extension from 10ms to 40ms by decoding of the 2-bit SFN indication in DCI 1_0



[bookmark: _Toc47741920]2.2.2		Restriction of FG to Shared Spectrum Channel Access
For FGs 10-10, -14, -20, -28, the following text was added in the Note column:
	Note

	
the signaling is per band but is only expected for a band where shared spectrum channel access must be used




This restricts the FG to apply only for operation with shared spectrum channel access. In our understanding, if a restriction is not explicitly noted then it is applicable to licensed bands. In the last meeting, there were several explicit agreements for FGs that apply to licensed bands:
· FG 10-8, -11, -17
However, it is still FFS (see [3]) on some FGs whether they are applicable to licensed bands or shall be restricted to operation with shared spectrum channel access, namely:
· FG 10-9/9b/9c/9d, -15, -16, -20a
In our view, all these FGs are generically useful features, and should be applicable to licensed bands:
· FG 10-9/9b/9c/9d are generically useful for UE power saving applications
· Note that if FG 10-9 is used in licensed bands, then Component 5 regarding channel occupancy signaling is not needed
· FG-15 and -16 are generically useful HARQ enhancements
· FG 10-20a is useful feature for licensed bands; it is beneficial to be able to PRB align CORESET0 and a regular CORESET to reduce PDCCH blocking.
[bookmark: _Toc46999995][bookmark: _Toc47739311][bookmark: _Toc47739556][bookmark: _Toc47740066][bookmark: _Toc47740104][bookmark: _Toc47740965][bookmark: _Toc47741398][bookmark: _Toc47744337]The following FGs are applicable to licensed operation (i.e., NOT restricted to shared spectrum channel access only): 10-9/9b/9c/9d, -15, -16, -20a. For FG 10-9 in licensed bands, Component 5 is not required.
[bookmark: _Toc47741921]2.2.3		Editorial Corrections
For several FGs, the terminology "for NR-U" is used in the feature group name/component description. To be more accurate, this should be replaced with the agreed terminology "for operation with shared spectrum channel access."
[bookmark: _Toc46999996][bookmark: _Toc47739312][bookmark: _Toc47739557][bookmark: _Toc47740067][bookmark: _Toc47740105][bookmark: _Toc47740966][bookmark: _Toc47741399][bookmark: _Toc47744338]For the following FGs, replace the term "for NR-U" in the feature group name/component description to the agreed terminology "for operation with shared spectrum channel access": FG 10-2i, -26, -26a, -27
[bookmark: _Toc47741922]2.2.4		Specific Comments per FG
Here we provide specific comments on a per-FG basis, repeating some of the content from the proposals in the prior section. This is done mainly for clarity.
[bookmark: _Toc47741923]2.2.4.1	FG 10-2f
RAN2 has sent an LS to RAN1 recommending that support for RAR extension from 10 ms to 40 ms should not be a UE capability [2] meaning that it is part of basic operation for all scenarios. However, missing from the discussion in RAN2 was any differentiation between standalone / DC and LAA scenarios. In our view, this FG can be part of basic operation for standalone/DC; however, it does not make sense to have it as part of basic operation for LAA scenarios. Hence, we propose to keep FG 10-2f, but make it part of basic operation only for standalone/DC, as shown in our proposal in Table 1.
[bookmark: _Toc46999997][bookmark: _Toc47739313][bookmark: _Toc47739558][bookmark: _Toc47740068][bookmark: _Toc47740106][bookmark: _Toc47740967][bookmark: _Toc47741400][bookmark: _Toc47744339]For FG 10-2f, keep it as a FG contrary to recommendation in LS from RAN2 [2]. Include it as part of basic operation only for Scenarios B,C,D,E (not A).
[bookmark: _Hlk37356222][bookmark: _Toc47741924]2.2.4.2	FG 10-9/9b/9c/9d
As discussed above, this feature is generically useful for UE power saving applications regardless of the licensed/unlicensed operation. Hence, we propose
[bookmark: _Toc46999998][bookmark: _Toc47739314][bookmark: _Toc47739559][bookmark: _Toc47740069][bookmark: _Toc47740107][bookmark: _Toc47740968][bookmark: _Toc47741401][bookmark: _Toc47744340]FGs 10-9/9b/9c/9d are supported for licensed bands. For operation in licensed bands, Component 5 of FG 10-9 is not needed. 
[bookmark: _Toc47741925]2.2.4.3	FG 10-15
As discussed above, this feature provides a generically useful enhancement to dynamic HARQ codebooks regardless of licensed/unlicensed operation. Hence, we propose
[bookmark: _Toc46999999][bookmark: _Toc47739315][bookmark: _Toc47739560][bookmark: _Toc47740070][bookmark: _Toc47740108][bookmark: _Toc47740969][bookmark: _Toc47741402][bookmark: _Toc47744341]FGs 10-15 is supported for licensed bands.
[bookmark: _Toc47741926]2.2.4.4	FG 10-16
As discussed above, this feature provides a generically useful enhancement and gives the gNB the option to request HARQ feedback when needed for example to in case of dropped HARQ-ACK codebook which can occur in licensed band due to prioritization. This feature is very useful regardless of licensed/unlicensed operation. Hence, we propose
[bookmark: _Toc47000000][bookmark: _Toc47739316][bookmark: _Toc47739561][bookmark: _Toc47740071][bookmark: _Toc47740109][bookmark: _Toc47740970][bookmark: _Toc47741403][bookmark: _Toc47744342]FGs 10-16 is supported for licensed bands.
[bookmark: _Toc47741927]2.2.4.5	FG 10-20a 
As discussed above, this feature is generically useful to reduce PDCCH blocking regardless of licensed/unlicensed operation. Hence, we propose
[bookmark: _Toc47000001][bookmark: _Toc47739317][bookmark: _Toc47739562][bookmark: _Toc47740072][bookmark: _Toc47740110][bookmark: _Toc47740971][bookmark: _Toc47741404][bookmark: _Toc47744343]FG 10-20a is supported for licensed bands.
[bookmark: _Toc47741928]2.2.4.6	FG 10-27
As discussed above, this feature, while "nice to have" is not required for basic NR-U operation. Hence, we propose 
[bookmark: _Toc47000002][bookmark: _Toc47739318][bookmark: _Toc47739563][bookmark: _Toc47740073][bookmark: _Toc47740111][bookmark: _Toc47740972][bookmark: _Toc47741405][bookmark: _Toc47744344]For FG 10-27, remove the following text from the Notes column: "This FG may be part of basic operation for a particular scenario"
[bookmark: _Toc47741929]2.2.4.7	FG 10-29
As discussed above, this feature, while "nice to have" is not required for basic NR-U operation. Hence, we propose 
[bookmark: _Toc47000003][bookmark: _Toc47739319][bookmark: _Toc47739564][bookmark: _Toc47740074][bookmark: _Toc47740112][bookmark: _Toc47740973][bookmark: _Toc47741406][bookmark: _Toc47744345]For FG 10-29, remove the following text from the Notes column: "This FG may be part of basic operation for a particular scenario"
[bookmark: _Toc47741930]2.2.4.8	FG 10-30
As discussed above, this feature, while "nice to have" is not required for basic NR-U operation. Hence, we propose 
[bookmark: _Toc47000004][bookmark: _Toc47739320][bookmark: _Toc47739565][bookmark: _Toc47740075][bookmark: _Toc47740113][bookmark: _Toc47740974][bookmark: _Toc47741407][bookmark: _Toc47744346]For FG 10-30, remove the following text from the Notes column: "This FG may be part of basic operation for a particular scenario"
[bookmark: _Toc47741931]2.3 	URLLC
2.3.1		Proposed New FGs [11-3c to 3g] and [11-4c to 4i]
Two set of FGs [11-3c to 3g] and [11-4c to 4i] (see [1]) have been proposed for PUCCH transmission.
We don’t see the need to introduce these FGs, since Rel-15 already supports corresponding FG with interpretation of subs-lot instead of slot which is already agreed. What is additionally needed to do for Rel-16 is to put a cap for a slot when sub-slot is configured.
As an example, 11-3c is: “2 PUCCH of format 0 or 2 for a single 7*2 subslot based HARQ-ACK codebook”. 11-3c is equivalent to Rel-15 FG 4-2: “2 PUCCH of format 0 or 2 in consecutive symbols”. 
Thus, it is redundant to introduce FGs [11-3c to 3g] and [11-4c to 4i], which increases UE capability signaling overhead unnecessarily.
[bookmark: _Toc47714070][bookmark: _Toc47744347][bookmark: _Toc47654793]Do not introduce New FGs [11-3c to 3g] and [11-4c to 4i].
[bookmark: _Toc47714071][bookmark: _Toc47744348]Add a note “a UE supporting 11-3 is also expected to support FGs 4-1, 4-3, 4-4, 4-5, and 4-19 with a “slot” being replaced by a sub-slot of length 2 or 7 symbols for NCP and (2 and 6 symbols for ECP) for the PUCCH formats that can be accommodated in the corresponding sub-slot durations” for FG11-3.
2.3.2	Components of [11-4/4a]
	11. 
NR_L1enh_URLLC
	11-4
	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 
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
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 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP]
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   
6. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK

	11. 
NR_L1enh_URLLC
	11-4a


	Two sub-slot based HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two sub-slot based 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 /1_1/1_2) scheduling PDSCH with different HARQ-ACK 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.
[Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]



In our view, Component 4 is kept for FG11-4/4a (and Component 1 is kept for FG12-1). These components correctly reflect the Working Assumption made in RAN1#99 (copied below).
	Working assumption: (RAN1#99)
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




Regarding Component 6 of FG11-4/4a), component 6 should be considered together with FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i. 
· If FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i are not introduced, then we support keeping Component 6 in FG11-4a.   If Component 6 is kept, candidate values for the component 6 of FG11-4a is as follows.
· {2, 3, 4} if both HARQ-ACK codebooks use 7-symbol*2 sub-slot configuration (See Figure 1), and 
· {7} if at least one of HARQ-ACK codebooks use 2-symbol*7 sub-slot configuration (see Figure 2). For this scenario, candidate value smaller than 7 are not included, since the UE should support at least one PUCCH per sub-slot, resulting in 7 PUCCH in a slot.  Figure 2 shows that the candidate value 2, for example, is too limiting for the scheduler, hence not included.
· On the other hand, if FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i are introduced, then we do not see the need of keeping Component 6 in FG11-4/4a. It’s true that component 6 is about actual PUCCH within a slot (i.e., not sub-slot). However, we do not see the need to additionally introduce component 6, since per-sub-slot UE capability is provided in detail. Together with sub-slot configuration, this naturally gives the limit of actual PUCCH transmission within a slot. 


[image: ]
[bookmark: _Ref47714244]Figure 1. The exemplary PUCCHs for two HARQ-ACK codebooks, both with 7-symbol*2 sub-slot configuration

[image: ]
[bookmark: _Ref47714245]Figure 2. The exemplary PUCCHs for two HARQ-ACK codebooks, with at least one of HARQ-ACK codebooks use 2-symbol*7 sub-slot configuration.

[bookmark: _Toc47714072][bookmark: _Toc47744349]Keep Component 4 for FG11-4/4a.
[bookmark: _Toc47714073][bookmark: _Toc47744350]Consider Component 6 for FG11-4/4a together with FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i.
[bookmark: _Toc47741932]2.4	IIoT
2.4.1	Proposed New FG for “TB CRC”
A new FG has been proposed to address an issue related to TB CRC and CBG based retransmission.
	12-1x
	TB CRC for cancelled initial PUSCH with CBG based re-transmission
	PUSCH TB CRC calculated according to section 6.2.1 of TS38.212 for a re-transmission of a TB in case the initial transmission was cancelled and CBG-based re-transmission is configured 



In our view, this issue does not belong to UE feature. Ongoing discussion can continue in Rel-16 maintenance. If a consensus is reached to address inappropriate CBG retransmissions, then this issue can be handled via a TP to the specification (e.g., 38.212).
[bookmark: _Toc47714069][bookmark: _Toc47744351]Do not introduce New FG for TB CRC. Handle the issue as part of Rel-16 maintenance.
2.4.2	Component 1 of [12-1]

	12. NR_IIOT
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH 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 with a single DCI format]
2) Multiplexing/prioritization between UL channels/signals with 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.
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 



In our view, Component 1 should be kept for FG12-1. Similar to Component 4 of FG11-4/4a, Component 1 of FG12-1 correctly reflect the Working Assumption made in  RAN1#99 (as copied earlier).
[bookmark: _Toc47654794][bookmark: _Toc47714074][bookmark: _Toc47744352]Keep Component 1 for FG12-1.
[bookmark: _Toc47741933]2.5	Positioning
No further input.
[bookmark: _Toc47741934]2.6	TEI16
[bookmark: _Toc47741935]2.6.1	FG 14-2
We prefer FG-14-2 PDSCH Type B mapping of length 9 and 10 OFDM symbols FG to signalled as per UE indication and applies to all potential DSS bands the UE support since this functionality is not band dependent. Hence, we propose: 
[bookmark: _Toc47739322][bookmark: _Toc47739567][bookmark: _Toc47740077][bookmark: _Toc47740115][bookmark: _Toc47740976][bookmark: _Toc47741408][bookmark: _Toc47744353]FG 14-2 signalled as “per UE” and applies to the DSS bands the UE support
[bookmark: _Toc47741936]2.6.1	FG 14-8
We prefer FG 14-8	 CSI trigger states containing non-active BWP to be mandatory with capability signalling. We realize that this might be too challenging to some low performance UEs, but since the feature is essential for supporting deployment with large number of component carriers, we the FG to be conditionally mandatory for such UEs. For UEs supporting less than X carriers in CA this feature can be optional. X can for instance be 4.
[bookmark: _Toc47739323][bookmark: _Toc47739568][bookmark: _Toc47740078][bookmark: _Toc47740116][bookmark: _Toc47740977][bookmark: _Toc47741409][bookmark: _Toc47744354]FG 14-8 is “mandatory with capability signalling feature” for UEs supporting CA with 4 or more carriers and optional for UEs supporting less than 4 carrier CA.
[bookmark: _Toc47741937]2.7	5G V2X
No further input
[bookmark: _Toc47741938]2.8	MIMO
[bookmark: _Toc47741939]2.8.1	FG 16-1a-1
FG 16-1a-1 is the basic feature for L1-SINR reporting. If the UE does not report FG 16-1a-1, the UE does not support L1-SINR reporting. Therefore, it is critical to complete this FG.
FG 16-1a-1 has 8 components:
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
4. The max number of SSB/CSI-RS resources as CMR
5. The max number of CSI-IM/NZP IMR resources
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

Most components are relatively stable. However, there is disagreement on component 2, 5 and 8, as well as component 7. Based on the later part of the email discussion, we propose the following compromise for components 8, 2 and 5:
· Component 8: 
· Supported SINR measurements: {SSB as CMR with dedicated IMR, CSI-RS as CMR with dedicated CSI-IM/NZP IMR configured, CMR (CSI-RS) + CSI-IM, CMR (CSI-RS) + NZP-IMR, CMR (SSB) + CSI-IM, CMR (SSB) + NZP-IMR, CSI-RS(CMR) without dedicated IMR configured, [CSI-RS (2Tx) resources for CMR]}.
· Add a note: For a UE that supports FG16-1a-1, UE at least needs to support “CMR (CSI-RS) + CSI-IM”.
· Comment: a more efficient way to signal the above information is to include “CMR (CSI-RS) + CSI-IM” in the basic feature description, remove the value “CMR (CSI-RS) + CSI-IM” from component 8, rename component 8 “Additional support SINR measurements”, and make component 8 optional. The UE can in this case omit component 8, which reduces the signaling.
· Component 2 and 5:
· Remove 0 from the list of candidate values. Since all UEs that support L1-SINR reporting must support CSI-IM, 0 is not a relevant value.
Summing up, we propose
[bookmark: _Toc47739324][bookmark: _Toc47739569][bookmark: _Toc47740079][bookmark: _Toc47740117][bookmark: _Toc47740978][bookmark: _Toc47741410][bookmark: _Toc47744355]The candidate values for component 8 in FG 16-1a-1 are {CMR (CSI-RS) + CSI-IM, CMR (CSI-RS) + NZP-IMR, CMR (SSB) + CSI-IM, CMR (SSB) + NZP-IMR, CSI-RS (CMR) without dedicated IMR configured}
[bookmark: _Toc47739325][bookmark: _Toc47739570][bookmark: _Toc47740080][bookmark: _Toc47740118][bookmark: _Toc47740979][bookmark: _Toc47741411][bookmark: _Toc47744356]Add a note for component 8 in FG 16-1a-1 stating that the UE must support at least CMR (CSI-RS) + CSI-IM.
[bookmark: _Toc47739326][bookmark: _Toc47739571][bookmark: _Toc47740081][bookmark: _Toc47740119][bookmark: _Toc47740980][bookmark: _Toc47741412][bookmark: _Toc47744357]The candidate values for component 2 in FG 16-1a-1 are {8, 16, 32, 64}.
[bookmark: _Toc47739327][bookmark: _Toc47739572][bookmark: _Toc47740082][bookmark: _Toc47740120][bookmark: _Toc47740981][bookmark: _Toc47741413][bookmark: _Toc47744358]The candidate values for component 5 in FG 16-1a-1 are {8, 16, 32, 64, 128}. 
For component 7, the issue relates to the candidate values. Here we propose to follow the same thinking as we did for FG 2-24 in Rel-15: although the candidate values include 0, the description in 38.306 states:
maxNumberAperiodicCSI-RS-Resource indicates maximum number of configured aperiodic CSI-RS resources across all serving cells (see NOTE). For FR1 and FR2, the UE is mandated to report at least n4.

Hence, the UE cannot use any value smaller than 4 for maxNumberAperiodicCSI-RS-Resource.
We propose that 4 is the smallest candidate value also related to L1-SINR reporting:
[bookmark: _Toc47739328][bookmark: _Toc47739573][bookmark: _Toc47740083][bookmark: _Toc47740121][bookmark: _Toc47740982][bookmark: _Toc47741414][bookmark: _Toc47744359]The candidate values for component 7 in FG 16-1a-1 are {4, 8, 16, 32, 64}.
[bookmark: _Toc47741940]2.8.2	FG 16-1g
For FG 16-1g, there is a discussion on the reporting type, how to capture the inter-band CA/DC cases, and how to handle varying slot lengths in different CCs. The Rel-15 solution for the corresponding issues related to L1-RSRP reporting (FG 2-24) are the following:
· The feature is reported per band
· The following note in 38.306: “If the UE sets a value other than n0 in an FR1 band, it shall set that same value in all FR1 bands. If the UE sets a value other than n0 in an FR2 band, it shall set that same value in all FR2 bands. The UE supports a total number of resources equal to the maximum of the FR1 and FR2 value, but no more than the FR1 value across all FR1 serving cells and no more than the FR2 value across all FR2 serving cells.”
· The following conclusion from RAN1#101-e: For UE features maxNumberSSB-CSI-RS-ResourceOneTx and maxNumberCSI-RS-ResourceTwoTx in feature group beamManagementSSB-CSI-RS,  
· the total number of resources within a slot and across serving cells in FR1 is determined by x within 1 slot of subcarrier spacing of 15kHz
· the total number of resources within a slot and across serving cells in FR2 is determined by y within 1 slot of the smallest subcarrier spacing configured for PDSCH in FR2
· the total number of resources within a slot and across FR1 and FR2 serving cells is determined by max (x, z*y) within 1 slot of subcarrier spacing of 15 kHz,  
· where x is the reported value in FR1 and y is the reported value in FR2 and z is the ratio of the smallest subcarrier spacing configured in FR2 and 15kHz. 
What is tried to capture here is a mix of pooled and non-pooled resources: the resources within the respective frequency range are pooled. Resources in FR1 and FR2 are not pooled, but they are not completely independent either, since it’s not possible to use all FR1 resources and all FR2 resources at the same time (“… The UE supports a total number of resources equal to the maximum of the FR1 and FR2 value…”), which indicates that there are still some resources that are pooled also across FR1 and FR2.
Capturing limitations as RAN1 conclusions is highly undesirable: system design is based on specifications, and not on other documents. This should not be repeated for 16-1g, the full specification of FG 16-1g should be in 38.306 and 38.331. 
The first two bullets of the conclusion reflect the per-FR limitations. To handle this, we propose to define a reference slot length per frequency range: for FR1, a reference slot would be 1ms (corresponding to an SCS of 15kHz), and for FR2, a reference slot would be 0.25ms (corresponding to an SCS of 60kHz). Hence, we propose 
[bookmark: _Toc47740983][bookmark: _Toc47741415][bookmark: _Toc47744360][bookmark: _Toc47739330][bookmark: _Toc47739575][bookmark: _Toc47740085][bookmark: _Toc47740123]Modify component 1 of 16-1g to “The maximum number of SSB/CSI-RS/CSI-IM resources configured to measure within a reference slot across all CCs in the frequency range for the reported band for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification”
[bookmark: _Toc47740984][bookmark: _Toc47741416][bookmark: _Toc47744361]Add a note to 16-1g stating that the reference slot is 1ms for FR1 and 0.25ms for FR2.
With these two proposals, the first two bullets of the RAN1 conclusion from RAN1#101-e are captured. What remains is to take care of the FR1-FR2 CA/DC case, i.e., the third bullet of the RAN1 conclusion.
To handle the FR1-FR2 CA/DC case, we propose to introduce a per-UE feature with a corresponding definition. This per-UE feature would describe how many resources the UE can handle in total, across all configured cells during a reference slot. In this case, the reference slot would be 1ms, which is the same as a subframe. Hence, we propose
[bookmark: _Toc47740985][bookmark: _Toc47741417][bookmark: _Toc47744362]Introduce the per-UE FG 16-1g-1: “The maximum number of SSB/CSI-RS/CSI-IM resources configured to measure within a subframe across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification”
This proposal would then correspond to the third bullet in the RAN1 conclusion, but instead of a fixed value (max (x, z*y)), the UE would signal the limitation. The proposal would thus increase the freedom on how the UE pools the resources between FR1 and FR2.  
Similar modifications would be needed for component 2 of 16-1g, but without the complications related to slot length. Hence, we propose
[bookmark: _Toc47740986][bookmark: _Toc47741418][bookmark: _Toc47744363][bookmark: _Toc47739333][bookmark: _Toc47739578][bookmark: _Toc47740088][bookmark: _Toc47740126]Modify component 2 of 16-1g to “The maximum number of SSB/CSI-RS/CSI-IM resources configured across all CCs in the frequency band for the reported band for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
[bookmark: _Toc47740987][bookmark: _Toc47741419][bookmark: _Toc47744364]Introduce a second component for the per-UE FG 16-1g-1: “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”
[bookmark: _Toc47741941]2.8.3	FG 16-2a
In FG 16-2a, it is preferable to align the component description of components 1 and 2 with those in Rel-15 features 3-1 and 3-3.  Hence, we propose changing “per PDCCH-Config’ in components 1 and 2 to ‘per BWP in addition to CORESET0’.  With this change we can support keeping the component value of 2 for component 1.
Proposal 1 For FG 16-2a, replace ‘per PDCCH-Config’ in the description of components 1 and 2 with ‘per BWP in addition to CORESET0’ and support the component value of 2 for component 1.

[bookmark: _Toc47741942]2.8.4	FG 16-2c
In FG 16-2c, the part with ‘[based on multiple spatial domain receiver filters]’ can be removed.  In addition, we support simultaneous reception of PDCCHs, hence we prefer to remove the brackets around PDCCHs.
[bookmark: _Toc47739334][bookmark: _Toc47739579][bookmark: _Toc47740089][bookmark: _Toc47740127][bookmark: _Toc47740988][bookmark: _Toc47741420][bookmark: _Toc47744365]For FG 16-2c, remove ‘[based on multiple spatial domain receiver filters]’, and remove the brackets around PDCCHs.

[bookmark: _Toc47741943]2.8.5	FG 16-2b-5
In FG 16-2b-5, component 4 can be retained and add component values of {1, 2} for component 4.
[bookmark: _Toc47739335][bookmark: _Toc47739580][bookmark: _Toc47740090][bookmark: _Toc47740128][bookmark: _Toc47740989][bookmark: _Toc47741421][bookmark: _Toc47744366]For FG 16-2b-5, retain component 4 and add component values of {1,2} for component 4.

[bookmark: _Toc47741944]2.8.6	FG 16-3-a and FG 16-3-b
[bookmark: _Toc47739336][bookmark: _Toc47739581][bookmark: _Toc47740091][bookmark: _Toc47740129][bookmark: _Toc47740990][bookmark: _Toc47741422][bookmark: _Toc47744367]Update the name of the feature groups to “Support of PMI sub-bands with R=2 for regular eType-II” and “Support of PMI sub-bands with R=2 for port selection eType-II”, respectively

[bookmark: _Toc47741945]2.8.7	FG 16-5b
There are proposals to separately indicate the number of transmit antennas used for UL full power Mode 1 from those supported in the Rel-15 capability 2-53 of the maximum number of SRS ports per resource.  While we understand UE vendors may wish to have this flexibility, it seems difficult to implement according to the definition of Mode 1. Mode 1 power scaling is based on the maximum number of SRS ports per resource, and so if 16-5b were to use a different number of SRS ports in the scaling, this would be inconsistent with Mode 1 operation.  Furthermore, Mode 2 is designed to scale according to a configured number of SRS ports per resource, and defining a different number of Tx antennas for Mode 1 seems to duplicate Mode 2 functionality.
[bookmark: _Toc47739337][bookmark: _Toc47739582][bookmark: _Toc47740092][bookmark: _Toc47740130][bookmark: _Toc47740991][bookmark: _Toc47741423][bookmark: _Toc47744368]Do not introduce 16-5b component 2: “[Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]”
[bookmark: _Toc47741946]2.8.8	FG 16-5c-2
Similar to 16-5b, there is a proposal to introduce a component 1 that indicates the number of transmit antennas used for UL full power Mode 1 from those supported in the Rel-15 capability 2-53 of the maximum number of SRS ports per resource.  This seems redundant with component 2, which can the number of ports supported in combinations of SRS resources.  Furthermore, it is unclear what the number of Tx antennas would actually be used for in Mode 2, since Mode 2 power scaling is according to the number of SRS resources configured to the UE or indicated by SRI.
[bookmark: _Toc47739338][bookmark: _Toc47739583][bookmark: _Toc47740093][bookmark: _Toc47740131][bookmark: _Toc47740992][bookmark: _Toc47741424][bookmark: _Toc47744369]Do not introduce 16-5c-2 component 1: ‘[Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]”
Component 2 has been proposed to include a ‘NULL’ value, which we think is redundant with not indicating support for 16-5c-2.  Therefore, this value should not be specified as a value for component 2.
Component 2 has been proposed to include a value of ‘2_4’.  Since component 2 lists the SRS configurations supported by the UE with different numbers of ports, 2_4 seems to exclude single port full power transmission for Mode 2.  This is less than what is supported for Rel-15 with DCI format 0_0 or when the UE is configured with one SRS port and is triggered with DCI format 0_1.  A UE indicating ‘2_4’ therefore does not seem to be a full power UE, and the ‘2_4’ value here is actually an indication of UE ‘incapability’.  Other interpretations of component 2 have been offered wherein a ‘2_4’ UE would support single port transmission, but in this case component 2 should be clarified to support such an interpretation. 
[bookmark: _Toc47739339][bookmark: _Toc47739584][bookmark: _Toc47740094][bookmark: _Toc47740132][bookmark: _Toc47740993][bookmark: _Toc47741425][bookmark: _Toc47744370]Do not introduce the value of ‘NULL’ or ‘2_4’ into 16-5c-2 component 2 
[bookmark: _Toc47741947]2.9	CLI/RIM
No further input.
[bookmark: _Toc47741948]2.10	MR-DC/CA enhancement
[bookmark: _Toc47741949]2.10.1	FG [18-4b] 
Separate FG for ‘Support of SCell dormancy indication without data scheduling within active time’ should not be introduced. Whether to use dormancy indication with or without data scheduling depends on the CA use case (i.e., #CCs, intra or inter-band CA etc.), and it is more efficient to handle these cases if UE supporting dormancy supports both cases. It is not also efficient if different UEs supporting dormancy support only one of the two cases. 
[bookmark: _Toc47739585][bookmark: _Toc47740095][bookmark: _Toc47740133][bookmark: _Toc47740994][bookmark: _Toc47741426][bookmark: _Toc47744371]FG 18-4b is not introduced.
[bookmark: _Toc47741950]2.10.2	FG 18-5c and 18-5d
The following was agreed in the email discussion [101-e-Post-NR-UE-Features-13]:
· A new FG (18-5c) 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 (18-5d) 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

The FFS parts and the square brackets need to be resolved. Regarding the values of X, at least the values listed in square brackets should be confirmed. We are also OK to introduce additional value of X in which case UE must explicitly indicate the X value supported. 
For the PDCCH monitoring capability, the FG should apply at least to the basic 3-1 capability. We are also okay to apply the limits to 3-5b, in which case the limits apply for each span for the FDD scheduling cell and TDD scheduling cell, but this might need a separate indication from the UE.  
[bookmark: _Toc47740096][bookmark: _Toc47740134][bookmark: _Toc47740995][bookmark: _Toc47741427][bookmark: _Toc47744372]For FGs 18-5c and 18-5d, at least the values of X in square brackets are supported.
[bookmark: _Toc47740097][bookmark: _Toc47740135][bookmark: _Toc47740996][bookmark: _Toc47741428][bookmark: _Toc47744373]For FGs 18-5c and 18-5d, the FGs are applicable to at least the basic PDCCH monitoring capability 3-1.
[bookmark: _Toc47740098][bookmark: _Toc47740136][bookmark: _Toc47740997][bookmark: _Toc47741429][bookmark: _Toc47744374]For FGs 18-5c and 18-5d, a UE can separately indicate if FG is applicable to PDCCH monitoring capability 3-5b, in which case the limits apply for each span for the FDD scheduling cell and TDD scheduling cell.
[bookmark: _Toc47741951]2.11	UE Power Saving
[bookmark: _Toc47741952]2.11.1	FG 19-1
The interpretation of the FR1/FR2 differentiation bit was discussed in RAN1#101-e meeting but was not concluded.  In our view, FR1 bit is set to ‘yes’ if UE supports DCI 2-6 monitoring on primary cell in FR1 and FR2 bit is set to ‘yes’ if UE supports DCI 2-6 monitoring on primary cell in FR2. 
[bookmark: _Toc47739586][bookmark: _Toc47740099][bookmark: _Toc47740137][bookmark: _Toc47740998][bookmark: _Toc47741430][bookmark: _Toc47744375]For FG 19-1, add the following text into the Notes column: "For FR1/FR2 differentiation, FRx bit (x = 1,2) is set to ‘yes’ if UE supports DCI 2-6 monitoring on primary cell in FRx."
[bookmark: _Toc47741953]2.11.2	FG 19-2
In RAN1#100-e, it was agreed in UE power savings discussion to extend the value range of Aperiodic CSI-RS triggering offset for better matching with cross-slot scheduling with minimum scheduling offset restrictions. 
Agreements:
· Aperiodic CSI-RS triggering offset value range is extended from {0, 1, 2, 3, 4, 16, 24} to {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24}

RRC spec has a new parameter (aperiodicTriggeringOffsetExt-r16) for indicating the extended value range, and the parameter is also reflected in current RAN1 spec (38.214-g20). For clarity, support of extended value range for A-CSI-triggering offset should be added in the component description. 
[bookmark: _Toc47739587][bookmark: _Toc47740100][bookmark: _Toc47740138][bookmark: _Toc47740999][bookmark: _Toc47741431][bookmark: _Toc47744376]For FG 19-2, add a new component as follows: "Support of extended value range for aperiodic CSI-RS triggering offset."

[bookmark: _Toc47741954]2.12	IAB
No further input.
[bookmark: _Toc47741955]2.13	Mobility Enhancement
No further input.

[bookmark: _Toc47741956]2.14	Potential change/update on existing UE features for Rel-16 UE
No further input.

[bookmark: _Toc47741957]2.15	New FGs that are not dedicated to a specific Rel-16 work item/TEI
No further input.

[bookmark: _Toc47741958]3	Conclusions 
In this contribution we discussed the remaining details of Rel-16 NR UE features and make the following proposals:
Proposal 1	Only the following FGs are part of basic operation for a particular scenario: 10-1, -1a, -2, -2a, -2b, -2c, -2d, -2e. For FG 10-2f, it can be part of basic operation only for stand-alone and DC scenarios; it should not be part of basic operation for LAA cenarios.
Proposal 2	Remove the text "This FG may be part of basic operation for a particular scenario," for the following FGs: 10-27, -29, -30.
Proposal 3	Support the mapping of basic FGs to deployment scenarios as shown in Table 1 in which Scenarios B and E are merged. In addition, consider merging scenarios C and D.
Proposal 4	The following FGs are applicable to licensed operation (i.e., NOT restricted to shared spectrum channel access only): 10-9/9b/9c/9d, -15, -16, -20a. For FG 10-9 in licensed bands, Component 5 is not required.
Proposal 5	For the following FGs, replace the term "for NR-U" in the feature group name/component description to the agreed terminology "for operation with shared spectrum channel access": FG 10-2i, -26, -26a, -27
Proposal 6	For FG 10-2f, keep it as a FG contrary to recommendation in LS from RAN2 [2]. Include it as part of basic operation only for Scenarios B,C,D,E (not A).
Proposal 7	FGs 10-9/9b/9c/9d are supported for licensed bands. For operation in licensed bands, Component 5 of FG 10-9 is not needed.
Proposal 8	FGs 10-15 is supported for licensed bands.
Proposal 9	FGs 10-16 is supported for licensed bands.
Proposal 10	FG 10-20a is supported for licensed bands.
Proposal 11	For FG 10-27, remove the following text from the Notes column: "This FG may be part of basic operation for a particular scenario"
Proposal 12	For FG 10-29, remove the following text from the Notes column: "This FG may be part of basic operation for a particular scenario"
Proposal 13	For FG 10-30, remove the following text from the Notes column: "This FG may be part of basic operation for a particular scenario"
Proposal 14	Do not introduce New FGs [11-3c to 3g] and [11-4c to 4i].
Proposal 15	Add a note “a UE supporting 11-3 is also expected to support FGs 4-1, 4-3, 4-4, 4-5, and 4-19 with a “slot” being replaced by a sub-slot of length 2 or 7 symbols for NCP and (2 and 6 symbols for ECP) for the PUCCH formats that can be accommodated in the corresponding sub-slot durations” for FG11-3.
Proposal 16	Keep Component 4 for FG11-4/4a.
Proposal 17	Consider Component 6 for FG11-4/4a together with FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i.
Proposal 18	Do not introduce New FG for TB CRC. Handle the issue as part of Rel-16 maintenance.
Proposal 19	Keep Component 1 for FG12-1.
Proposal 20	FG 14-2 signalled as “per UE” and applies to the DSS bands the UE support
Proposal 21	FG 14-8 is “mandatory with capability signalling feature” for UEs supporting CA with 4 or more carriers and optional for UEs supporting less than 4 carrier CA.
Proposal 22	The candidate values for component 8 in FG 16-1a-1 are {CMR (CSI-RS) + CSI-IM, CMR (CSI-RS) + NZP-IMR, CMR (SSB) + CSI-IM, CMR (SSB) + NZP-IMR, CSI-RS (CMR) without dedicated IMR configured}
Proposal 23	Add a note for component 8 in FG 16-1a-1 stating that the UE must support at least CMR (CSI-RS) + CSI-IM.
Proposal 24	The candidate values for component 2 in FG 16-1a-1 are {8, 16, 32, 64}.
Proposal 25	The candidate values for component 5 in FG 16-1a-1 are {8, 16, 32, 64, 128}.
Proposal 26	The candidate values for component 7 in FG 16-1a-1 are {4, 8, 16, 32, 64}.
Proposal 27	Modify component 1 of 16-1g to “The maximum number of SSB/CSI-RS/CSI-IM resources configured to measure within a reference slot across all CCs in the frequency range for the reported band for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification”
Proposal 28	Add a note to 16-1g stating that the reference slot is 1ms for FR1 and 0.25ms for FR2.
Proposal 29	Introduce the per-UE FG 16-1g-1: “The maximum number of SSB/CSI-RS/CSI-IM resources configured to measure within a subframe across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification”
Proposal 30	Modify component 2 of 16-1g to “The maximum number of SSB/CSI-RS/CSI-IM resources configured across all CCs in the frequency band for the reported band for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
Proposal 31	Introduce a second component for the per-UE FG 16-1g-1: “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”
Proposal 33	For FG 16-2c, remove ‘[based on multiple spatial domain receiver filters]’, and remove the brackets around PDCCHs.
Proposal 34	For FG 16-2b-5, retain component 4 and add component values of {1,2} for component 4.
Proposal 35	Update the name of the feature groups to “Support of PMI sub-bands with R=2 for regular eType-II” and “Support of PMI sub-bands with R=2 for port selection eType-II”, respectively
Proposal 36	Do not introduce 16-5b component 2: “[Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]”
Proposal 37	Do not introduce 16-5c-2 component 1: ‘[Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]”
Proposal 38	Do not introduce the value of ‘NULL’ or ‘2_4’ into 16-5c-2 component 2
Proposal 39	FG 18-4b is not introduced.
Proposal 40	For FGs 18-5c and 18-5d, at least the values of X in square brackets are supported.
Proposal 41	For FGs 18-5c and 18-5d, the FGs are applicable to at least the basic PDCCH monitoring capability 3-1.
Proposal 42	For FGs 18-5c and 18-5d, a UE can separately indicate if FG is applicable to PDCCH monitoring capability 3-5b, in which case the limits apply for each span for the FDD scheduling cell and TDD scheduling cell.
Proposal 43	For FG 19-1, add the following text into the Notes column: "For FR1/FR2 differentiation, FRx bit (x = 1,2) is set to ‘yes’ if UE supports DCI 2-6 monitoring on primary cell in FRx."
Proposal 44	For FG 19-2, add a new component as follows: "Support of extended value range for aperiodic CSI-RS triggering offset."

[bookmark: _In-sequence_SDU_delivery][bookmark: _Toc47741959]References
[1] [bookmark: _Ref37169650]R1-2006462, “Updated RAN1 UE features list for Rel-16 NR,” AT&T, NTT DOCOMO, INC., RAN1#102-e, May 2020.
[2] [bookmark: _Ref46743265]R2-2005865, " LS to RAN1 on signalling SFN bits for random access response," RAN2#110-e, June 2020.
[3] [bookmark: _Ref46925369]"RAN1 Chairman’s Notes," RAN1#101-e, May 2020.
[4] [bookmark: _Ref46928513]R1-2004818, "Summary on [101-e-NR-UEFeatures-NRU-03]," NTT DOCOMO INC., RAN1#101-e, May 2020.
[bookmark: _GoBack]
	4/4	
image1.emf
slot Per-slot max

subslot subslot

HARQ-ACK #1 2

HARQ-ACK #2

HARQ-ACK #1 3

HARQ-ACK #2

HARQ-ACK #1 4

HARQ-ACK #2


image2.emf
slot Per-slot max

HARQ-ACK #1 7

HARQ-ACK #2

HARQ-ACK #1

2

HARQ-ACK #2 Too limiting


