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Introduction
[bookmark: _Hlk510705081]The Rel-16 RAN1 feature list has been updated in RAN1#101-e [1], with further updates agreed in e-mail discussions just before RAN1#102-e [2]. In this contribution we address the remaining aspects of Rel-16 UE features. 
Discussion
URLLC/IIOT
· 11-3c/d/e/f/g and 11-4d/e/f/g/h/i: FG11-4 component 6 seems capable to address the issues already, so there is no need to support these extra FGs. 
· 11-3, component 3: no need for the component, can be removed.
· 11-4: 
· Component 4: as discussed already during RAN1#101-e, component 4 is an integral part of the functionality, it is very well aligned with the existing agreements and working assumptions in RAN1, and it is already captured in specifications. Hence, it needs to be kept in FG11-4.
· Component 6: OK to keep it as it addresses the issue corresponding to proposed FGs 11-3c/d/e/f/g and 11-4d/e/f/g/h/i.
· 12-1, component 1: to be kept, similar reasons as for 11-4 component 4 above.

eMIMO
· 16-1a: 
· It is not OK to have component values that can be disabled by means of the signaling values, as this is contrary to the basic principles used to build the FG list. In particular we are not OK to have candidate value ‘0’ in component 3.
· 16-1g: 
· We would prefer to remove the text on “[pathloss measurement, BFD, and RLM]”, but we can accept it as long as there is no impact on Rel-15 functionality. This needs to be explicitly clarified to avoid future confusions. As for introducing more component values, it is OK to introduce one intermediate value or two to avoid underreporting, but a fine granularity might create more problems than it solves. 
· Per band signaling. 
· 16-2a: 
· Component 1: remove [2], at least 3 CORESETs should be supported for M-DCI based M-TRP.
· Component 5 is not needed and it should be removed
· Regarding FG type we do not support FSPC. This would imply significant reporting overhead and adds to fragmentation. The needs from UE chipset vendors can be addressed by introducing limitations on the number of carriers where 16-2a is supported, for example. 
· 16-2a-1:
· FG type: per band 
· 16-2a-2: 
· FG type: per band
· 16-2a-3:
· FG type: per band
· 16-2c: 
· Remove ”[based on multiple spatial domain receiver filters]”
· Remove ”[PDCCH]”
· 16-2a-9:
· This FG can be used to provide the necessary trade-off of number of CCs supported with mTRP, and hence it needs to be considered together with 16-2a. 
· 16-2b-1: 
· FG type: per band
· 16-2b-2: 
· FG type: per band
· 16-2b-3: 
· FG type: per band
· 16-2b-3a:
· FG type: per band or similarly to FG16-2a consider tradeoff between number of ssupported CCs and 16-2b-3a. In any case FSPC is not an acceptable option due to the amount of overhead and unnecessary fragmentation.
· 16-2b-4:
· FG type: per band
· 16-2b-5:
· Component 4: not needed
· FG type: per band
· 16-3a/b:
· Remove component 4 and modify component 2 to: ”Support of parameter combinations 1-6 (3-6 not supported for 4 tx ports)”
· 16-8:
· Do not introduce codebook 3. Instead add the following candidate values to codebook 2: {“ Type II and/or Type II PS”, “eType II and/or eType II PS”}
· 
MR-DC/CA
· Note “[This FG is for synchronous EN-DC]” for FG18-2a/2b/3/3a: It should be clear from the descriptions that the corresponding FGs apply for synchronous case only, irrespective of having the note included or not. From that point of view we are fine either way as long as that is the common understanding in RAN1.

Mobility enhancement
In [1] two cases for DAPS HO are defined, namely:
	Index
	Feature group
	Components
	Prerequisite feature groups

	21-1a
	Intra-frequency DAPS HO
	Support of  intra-frequency DAPS-HO 
 
1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO
2)  Support of PDCCH blind decoding capability in the first MCG and second MCG.
3) Support of cancelling UL transmission to the source cell for intra-frequency DAPS-HO
	DAPS
(Note: RAN2 feature)

	21-1b
	Inter-frequency DAPS HO
	Support of  inter-frequency DAPS-HO 
 
1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO
 
2) Support of PDCCH blind decoding capability in the first MCG and second MCG.
 
	DAPS
(Note: RAN2 feature)



As discussed in [4], FGs 21-1a and 21-1b are the main FGs that define whether or not the UE supports DAPS HO, with the remaining FGs providing indication of extra functionalities the UE may or may not support. In RAN1#101-e 
RAN1 has debated the following options for a UE supporting DAPS HO:
1) Intra- and inter-frequency HO need to be supported
2) At least intra-frequency HO needs to be supported
3) UE can choose which type of HO to support

In general, we understand the concern of UE chipset vendors that intra-frequency DAPS HO is the most complex mode of operation, and that seems to be the key motivation for the proponents of option 3 above. However, whether a handover is intra- or inter-frequency in reality is determined by the network deployment and RRM decisions, and is not something the UE is able to influence significantly. In actual deployments, the most handovers occur when users have no data (in which case DAPS is not useful), and out of the handovers where users have an ongoing data sessions, vast majority are intra-frequency handovers. Inter-frequency handovers are usually not performed unless necessary, but it is important that they can be supported in those deployments as well. 

Proposal: Both FG 21-1a and FG 21-1b are basic feature groups for UEs supporting DAPS HO: UE indicating support for FG21-1b shall also support FG21-1a on the frequencies where FG21-1b is indicated.

NR-U
RAN2 has agreed that no UE capability is required for extended RAR and that all NR-U capable and 2step RACH capable UEs should support extended RAR. In practice this means that FG 10-2f is no longer needed and it should be removed from the RAN1 feature table:
	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



As discussed in [5], one particular aspect of NR-U feature groups is that there are several dimensions that influence if a certain FG should be considered as “basic”, i.e. mandatory, or not:
1) Scenario (e.g. carrier aggregation with licensed carrier, dual connectivity, stand-alone, stand-alone with UL on licensed band)
2) Access mode (dynamic or semi-static)
3) UL carrier (not present, unlicensed, licensed)

This implies a non-trivial mapping of which FGs apply for each scenario, and it is our understanding that such relationship would become clearer if captured directly into one of more tables in TS 38.306. The technical recommendation on the exact mapping should be defined by RAN1. Example definitions of tables and potential mapping of FGs can be found in [2, 3, 4]. 

Proposal: The mapping between basic feature groups for NR-U and the different operating scenarios is to be captured explicitly in TS 38.306, e.g. by means of one or more tables.
The targeted scenarios listed in the WID [3] are as follows:
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell). 
· NR-U SCell may have both DL and UL, or DL-only.
· In this scenario, NR PCell is connected to 5G-CN.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· In this scenario, LTE PCell connected to EPC as higher priority than PCell connected to 5G-CN. 
· Scenario C: Stand-alone NR-U
· In this scenario, NR-U is connected to 5G-CN.
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band (single cell architecture).
· In this scenario, NR-U is connected to 5G-CN.
· Scenario E: Dual connectivity between licensed band NR and NR-U. 
· In this scenario, PCell is connected to 5G-CN.


Table 1 and 2 below provides our proposed mapping for the basic FGs to the NR-U deployment scenarios for dynamic and semi-static channel access modes, respectively. In the tables, ‘O’ indicates the FG can be optional for the corresponding scenario, while ‘M’ indicates the FG should be mandatory for the corresponding scenario.

Table 1: Proposed mapping for the basic FGs to the NR-U deployment scenarios assuming dynamic channel access mode
	Index
	FG
	Scen. A (DL-only)
	Scen. A (UL+DL)
	Scen. B
	Scen. C
	Scen. D
	Scen. E

	10-1
	UL channel access for dynamic channel access mode  
	N/A
	M
	M
	M
	N/A
	M

	10-2
	SSB-based RRM for dynamic channel access mode
	M
	M
	M
	M
	M
	M

	10-2b
	MIB reading on unlicensed cell
	N/A
	N/A
	M
	M
	M
	M

	10-2c
	SSB-based RLM for dynamic channel access mode
	N/A
	N/A
	M
	M
	M
	M

	10-2e
	SIB1 reception on unlicensed cell
	N/A
	N/A
	M
	M
	M
	M

	10-2f
	Support monitoring of extended RAR window
	N/A
	N/A
	M
	M
	M
	M

	10-30
	Support channel occupancy duration indicator field in DCI 2_0
	M
	M
	M
	M
	M
	M

	10-31
	Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0
	M
	M
	M
	M
	M
	M




Table 2: Proposed mapping for the basic FGs to the NR-U deployment scenarios assuming semi-static channel access mode
	Index
	FG
	Scen. A (DL-only)

	Scen. A (UL+DL)
	Scen. B
	Scen. C
	Scen. D
	Scen. E

	10-1a
	UL channel access for semi-static channel access mode
	N/A

	M
	M
	M
	N/A
	M

	10-2a
	SSB-based RRM for semi-static channel access mode
	M
	M
	M
	M
	M
	M

	10-2b
	MIB reading on unlicensed cell
	N/A
	N/A
	M
	M
	M
	M

	10-2d
	SSB-based RLM for semi-static channel access mode
	N/A
	N/A
	M
	M
	M
	M

	10-2e
	SIB1 reception on unlicensed cell
	N/A
	N/A
	M
	M
	M
	M

	10-2f
	Support monitoring of extended RAR window
	N/A
	N/A
	M
	M
	M
	M

	10-30
	Support channel occupancy duration indicator field in DCI 2_0
	M
	M
	M
	M
	M
	M

	10-31
	Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0
	M
	M
	M
	M
	M
	M



TEI16
In RAN#88-e the following way forward has been endorsed [6]: 
· Task RAN1 (cc: RAN2) to define TRS bandwidth sizes of 28, 32, 36, 40, 44, 48 RBs.
· All TRS configured for a given BWP with the newly defined TRS bandwidth sizes for a UE span the same set of RBs.
· All allocated PDSCH RBs are confined within the bandwidth spanned by TRS + up to 3RBs beyond either/both of the highest RB and lowest RB of the TRS.
· Only supported for 10MHz UE channel bandwidth, 52 RB BWP size, and 15kHz SCS, in FDD bands.
· Note: No new performance requirement on UE is introduced here.
· A “per-band” UE capability is to be defined for this optional UE feature, that indicates per band support for one of: 
· “All newly defined TRS bandwidth sizes”
· “All newly defined TRS bandwidth sizes except 28 RB size”
· Introduce from Release 16 as part of TEI16



Hence, corrensponding capability signalling needs to be added for the functionality listed above, as proposed in [7, 8, 9].
Proposal: Add a new FG under TEI16 as follows:
· FG: TRS bandwidth sizes smaller than 50RBs
· Component: Support limited TRS bandwidth for 10 MHz operation under 15 kHz SCS
· Pre-requisite FG: 2-50
· Need for gNB to know if the feature is supported: yes
· Type: per band
· Note: 
· Only applicable for 10MHz UE channel bandwidth, 52 RB BWP size, and 15kHz SCS, in FDD bands.
· Candidate values: {(28, 32, 36, 40, 44, 48), (32, 36, 40, 44, 48)} RBs
· Mandatory/optional: Optional with capability signalling

Conclusion
In this contribution we presented our views on the remaining aspects of Rel-16 contributions. We propose that the recommendations made in this document are adopted for the Rel-16 RAN1 feature list.
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