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Introduction
In RAN4 #94ebis/95e/96e meetings multiple discussions on the Rel-16 NR and LTE UE feature list took place with agreements summarized in [1-3]. Also, several LS were agreed to provide more details on the UE capability signalling implementation. In this contribution we provide our views on the NR UE feature list for the selected work items.
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Discussion 
NR Positioning WI
RAN4 related UE features for NR positioning were discussed in RAN4 #96e. In particular, RAN4 decided to introduce new MG patterns for PRS measurements [4], however the respective agreements were not captured in the RAN4 UE feature list. Below, we propose to include additional measurement gap patterns for PRS measurements into the feature list.
Proposal #1: Introduce a new feature 1-11 Additional measurement gap patterns for PRS measurements

Table 1. NR Positioning feature list
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	11. NR Positioning
	11-1
	Additional measurement gap patterns for PRS measurements
	1) MG pattern with MGL=10 ms, MGRP=80 ms for PRS measurements
2) MG pattern with MGL=120 ms, MGRP=8160 ms for PRS measurements
	RAN1 feature list: 13-1 Common DL PRS Processing Capability
	Yes
	N/A
	The network cannot configure additional MG patterns for PRS measurements
	Per UE



	No
	No
	N/A
	New MG patterns are applicable for PRS and NR/LTE RRM measurements i.e. new gaps are not shared between PRS and 2G/3G RRM measurements.
The new measurement gap patterns can be requested by the UE for FDD and TDD NR positioning measurements.
The new measurement gap patterns can be requested by the UE and configured by the network only when the UE is configured via LPP with NR positioning measurements requiring such gaps and can only be used during the corresponding positioning measurement period.

	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	




NR RRM Requirements Enhancements WI
The following updates to the NR RRM requirements enhancements feature list are proposed:
9-8/9/10: SRS carrier switching / Multiple SCell activation / UE specific CBW change
We propose to remove square brackets. Corresponding procedures have already been supported in R15 without RRM requirement. Thus, after R16 some UE can meet associated RRM requirement while some UE may not. In our view, there may be different network behaviour when triggering corresponding procedures for different UEs. 
Based on previous discussion there are several options to define requirements/capabilities:
· Option 1: introduce R16 requirement and R16 optional capability 
· Option 2: introduce R16 requirement and R16 mandatory capability 
· Option 3: introduce R16 requirement w/o UE capability 
· Option 4: introduce release-independent requirement w/o UE capability 
The proposed options have some pros/cons:
· Option 1 means that the requirement is optionally supported. If UE doesn’t indicate support of RRM requirement, network may need to be careful when triggering corresponding procedure. Undefined UE behavior may happen. If UE indicates support of RRM requirement, UE behavior is clearly defined and no ambiguity.
· Option 2 means that all R16 UE are mandated to support this feature. Introducing capability signaling is to allow early UE implementation to support this feature.
· Option 3 also means all R16 UE are mandated to support this feature. The difference from option 2 is that early UE implementation may not be possible. R16 UE may need to wait until all the features are fully developed such that it won’t cause any ambiguity at network side. On the other hand, option 3) also means network needs to rely on AccessStratumRelease to know whether UE can meet RRM requirement. We see some drawback of this approach. The intention of AccessStratumRelease is to not link any features to be associated with this IE, and to keep it to just rel-16 ASN.1 version itself.  This approach should be used very carefully.
· Option 4 can allow early release UE to ensure that it can fulfil the requirements.
To avoid ambiguity between the UE and network, we prefer using option 1 for most of the R16 requirements. Alternatively, the respective requirements can be introduced in a release-independent manner. 
Proposal #2: Introduce dedicated capabilities as 9-8/9/10: SRS carrier switching / Multiple SCell activation / UE specific CBW change 

Below we provide adjusted version of the UE feature list based on the version in [3]:
Table 2. NR RRM enhancements feature list
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	9. Rel-16 NR RRM Enhancement
	[9-8]
	[Multiple SCell activation]
	1) Support of multiple SCell activation RRM requirement
	
	Yes
	N/A
	Network cannot know the multiple SCell activation delay and corresponding interruption length for this UE. Therefore, either network may not trigger multiple SCell activation or there will be performance degradation
	Per UE
	No
	Yes
	N/A
	Functionality of multiple SCell activation has already been supported since R15. RRM requirement is expected to be introduced in R16. Thus, R16 UE shall meet corresponding RRM requirement.
	Optional with capability signalling

	
	[9-9]
	[UE specific CBW change]
	1) Support of UE-specific CBW change RRM requirement
	
	Yes
	N/A
	Network cannot know the UE specific CBW change delay and corresponding interruption length for this UE. There will be performance degradation when UE specific CBW changes
	Per UE 
	No
	No 
	N/A
	Functionality of UE specific CBW change has already been supported since R15. RRM requirement is expected to be introduced in R16. Thus, R16 UE shall meet corresponding RRM requirement.
	Optional with capability signalling

	
	[9-10]
	[Spatial relation switch for uplink]
	1) Support of UL spatial relation switch RRM requirement
	
	Yes
	N/A
	Network cannot know the uplink spatial relation switch delay for this UE. There will be performance degradation when uplink spatial relation changes
	Per UE
	No
	No
	N/A
	Functionality of uplink spatial relation change has already been supported since R15. RRM requirement is expected to be introduced in R16. Thus, R16 UE shall meet corresponding RRM requirement.
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




Others
The description of UE feature 2-20 “Maximum uplink duty cycle for FDD+TDD EN-DC power class 2” is not aligned with the specification description [5] and the agreed LS [6]. In particular, the description does not list that UE needs to report 2 separate capabilities which are applied under different conditions. We recommend updating the description to align with the agreements
Proposal #3: Modify the description of feature 2-20 to align with the RAN4 #96e agreements.

Table 3. Other features
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	UE RF
	2-20
	Maximum uplink duty cycle for FDD+TDD EN-DC power class 2
	[bookmark: _GoBack]Indicates 1. the The maximum percentage of symbols during a certain evaluation period that can be scheduled for NR uplink transmission and EUTRA FDD uplink transmission so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies for FDD+TDD EN-DC power class 2 UE. 
This field is only applicable for inter-band FDD+TDD EN-DC power class 2 UE as specified in TS 38.101-3 [4]. If the field is absent, UE-based solution (P-MPR) is applied.
	
	Yes
	N/A
	If UE does not report this capability, UE-based solution (P-MPR) is applied
	Per band combination
	N/A
	FR1 only
	
	Introduce 2 UE capabilities of maxUplinkDutyCycle-FDD&TDD-EN-DC1 and maxUplinkDutyCycle-FDD&TDD-EN-DC2 which indicate the maxUplinkDutyCycle capability of NR band corresponding to different LTE reference configurations as described in TS 38.101-3 clause 6.2B.1.3. 
The value range is as below: 
· maxUplinkDutyCycle-FDD&TDD-EN-DC1, maxUplinkDutyCycle-FDD&TDD-EN-DC2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}
This field is only applicable for inter-band FDD+TDD EN-DC power class 2 UE as specified in TS 38.101-3.
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	




