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1. [bookmark: _Ref5850594]Introduction
In this document, we continue to share our views on Rel-17 NR UE features. The agreed capabilities at RAN4101-bis-e are not included.
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2. NR UE feature
2.1. Extending current NR operation to 71GHz
	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

	X.Extending current NR operation to 71GHz
	X-1

	UE support of max. CBW for supported SCS

	Capability of supported CBW
1. 400MHz for 120kHz SCS
2. {800, 1600} MHz for 480kHz SCS
3. {800, 1600, 2000} MHz for 960kHz SCS
NOTE 1: this capability may need to be split into three capabilities, i.e. one for each supported SCS
NOTE 2: 100 MHz is a mandatory CBW if the UE supports 120 kHz SCS
NOTE 3: 400 MHz is a mandatory CBW if the UE supports 480 kHz or 960 kHz SCS
NOTE 4: The UE shall signal at least one of these components to the network

	
	yes

	no

	The network does not know if UE can transmit or receive with a specific CBW

	per Band

	No

	No

	
	
	Optional with capability signalling


	
	X-6
	Initial transmit timing error
	Depend on the outcome of ongoing discussion. There is a possibility of having UE capability on Te and the supported SSB and UL SCS combinations
	
	
	
	
	
	
	
	
	
	Optional with capability signalling



- We note that the conclusion at the last RAN4 meeting was “FFS on introduction of a single value among {1, 2, 3} µS improved ON/ON transient period as the optional UE capabilities for 480 and 960 kHz SCS”.  It is proposed to deprioritize this discussion in Rel-17 and to take it up in RAN as part of Rel-18 package discussions (as has already been captured in the pre-RAN Rel-18 package email discussion)
- UE beam direction-only switching time was discussed during the RAN4 #100 meeting, with a majority of companies expressing concerns with introducing a capability which exceeds the FR2-1 baseline.
2.2. NR and MR-DC Measurement Gap Enhancements
	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

	X R17 NR and MR-DC Measurement Gap Enhancements
	X-1
	pre-configured MG
	1) Support of NW-controlled pre-configured MG activation/deactivation
2) Support of UE autonomous pre-configured MG activation/deactivation
	N/A
	Yes
	N/A
	UE cannot support pre-configured MG.
	Per UE
	No
	No
	N/A
	The capability is to indicate UE support NW-controlled pre-configured MG activation/deactivation and/or UE autonomous pre-configured MG activation/deactivation.
	Optional with capability signalling

	
	X-2
	multiple independent and concurrent gaps
	1) Indicate the supported maximum MGL overhead
	[X-2]
	Yes
	N/A
	NW doesn’t know the maximum MGL overhead when configuring multiple independent and concurrent gaps
	Per UE
	No
	No
	N/A
	The capability is to indicate the supported maximum MGL overhead.

The candidate values are:
● {type1, type2, type3}

Type1 means the supported maximum MGL overhead is same as the max overhead that UE can support in Rel-15/16.
Type2 means the MGRP for each MG cannot be smaller than 40ms.
Type3 means no limitation on the supported maximum MGL overhead.
	Optional with capability signalling

	
	X-3
	NCSG
	1) Supported NCSG pattern
	19-1
	Yes
	N/A
	NW doesn’t know which NCSG patterns can be supported by the UE
	Per UE
	No
	No
	N/A
	Indicate the supported NCSG patterns as defined in TS38.133 Table 9.1.2C-1.
	Optional with capability




2.3. NR RF requirement enhancements for frequency range 1 (FR1)
	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

	
	
	
	
	
	
	
	
	
	
	
	
	
	



- In the context of requirements for intra-band UL CA + UL MIMO, differentiation of requirement applicability based on PA architecture may be needed. 
During RAN4 #101-bis, the following was captured in the email discussion summary:
	Issue 4-1: TxD support per band per band combination
Issue 4-2: New power class signalling per band per band combination
Continue to discuss how to solve the ambiguity of per-band power class for PC2 CA/DC in 2nd round.
Option 1(Apple): indicate TxD support per band per band combination
Option 2 (MediaTek, Huawei, Ericsson): indicate new power class per band per band combination
Other options are not precluded.
Recommended WF:
More companies prefer to consider option 2 to solve the issue. And some companies believe these two issues can be discussed separately. 
Continue to discuss in next meeting.


Thus, we should discuss and converge on a solution during the RAN4 #102 meeting.



2.4. NR RF requirement enhancements for frequency range 2 (FR2)
	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

	UL gap for Tx power management  
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2-2
	Support of UL gap configurations for Tx power management
	Capability of supporting UL gap configurations needed for performing BPS sensing for Tx power management. The UE indicating this capability shall meet the corresponding enhanced UE requirements defined in Section TBD.  

	17-1
	yes
	no
	The network does not know if a UE supports specified UL gap configurations needed for Tx power management
	Per UE
	No
	FR2 only
	
	 
	Optional with capability signalling

	
	2-4
	Support of UL transmission in FR2 bands within the UL gap when an UL gap is activated   
	UE indicates the constituent band(s) for which UL transmission is supported within the UL gap when an UL gap is activated in inter-band UL CA.  
	
	
	
	The network does not know if the UE can have UL transmission within the UL gap when an UL gap is activated in inter-band UL CA.   
	Per FS (per band per band combination)
	No
	FR2 only
	
	
	Optional with capability signalling

	UL gap for coherent UL MIMO  
	2-3
	Support of UL gap for coherent UL MIMO 
	Capability of performing coherent UL MIMO calibration in UL gap  

	
	yes
	no
	UE does not support UL gap for coherent UL MIMO calibration 
	FR2 only 
	No
	No
	
	
	Optional with capability signalling



- A capability to allow the UE to signal a frequency separation class for inter-band CA combinations (FS_inter_CBM) based on the CBM assumption had been proposed in the past. Based on our understanding that CBM requirements will incorporate a dependency on the frequency separation between the inter-band CBM carriers, we do not consider such a capability necessary.
- According to our understanding, if we define CBM requirements based on the multi-chain assumption (and the associated relaxation values for EIS), then it should not be necessary to define new signaling for CBM with multi-chain.
It is recommended to revisit these issues once the related technical discussion converges.


2.5. Further enhancement on NR demodulation performance

	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

	X NR CRS-IM 
	X-1
	Advanced receiver for CRS IM in NR for scenario 1
	LLR weighing for CRS interference mitigation from neighbour cell CRS in NR UE in DSS scenario
	N/A
	Yes
	N/A
	UE cannot perform CRS interference mitigation in DSS deployment
	Per FSPC (per CC per band per BC)
	No
	Applicable only to FR1
	N/A
	Applicable only for 15KHz SCS
	Optional with capability signalling

	
	X-2
	Advanced receiver for CRS IM in NR for scenario 2
	LLR weighing for CRS interference mitigation from neighbour cell CRS in NR UE in non-DSS deployment
	N/A
	Yes
	N/A
	UE cannot perform CRS interference mitigation in non-DSS deployment
	Per FSPC (per CC per band per BC)
	No
	Applicable only to FR1
	N/A
	Applicable only for 15KHz SCS
	Optional with capability signalling



2.6. Increasing UE power high limit for CA and DC
	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

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Because the work item on increasing UE power high limit for CA and DC has just started, we recommend returning to this topic of signaling related to this feature in the next meeting.
2.7. Tx Diversity
	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

	TxD
	X-1
	TxD support per band per band combination
	Support of transmit diversity per band per band combination
	TxD support per band
	Yes
	No
	UE uses a single Tx 
	Per FSPC (per CC per band per BC)
	No
	FR1 only
	N/A
	
	Optional with capability signalling



- New signaling was agreed to be introduced in Rel-17, and RAN2 has introduced a per-band optional capability with a restriction to FR1 only
- In the case of a UE supporting TxD in a particular band within a band combination, we should consider the scenario of a UE falling back to single Tx operation (i.e. in a single carrier configuration the UE supports TxD, but when used with inter-band CA the UE falls back to single Tx); we do have this signaling for EN-DC, but not for inter-band CA; thus, we need an additional per band per band combination capability that indicates that the UE supports TxD in band X applicable to all inter-band UL CA combinations

2.8. HPUE FDD
	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

	HPUE FDD
	X-1
	Hybrid duplex operation
	Support of hybrid duplex operation
	N/A
	Yes
	No
	UE does not support hybrid duplex operation
	Per Band
	FDD only
	FR1 only
	N/A
	
	Optional with capability signalling



We propose to introduce a new UE capability of supporting hybrid duplex operation for PC2 FDD bands.  It can indicate to the need to configure UE to half-duplex mode or back to full-duplex mode as needed. The mode configuration can potentially be done semi-statically through RRC reconfiguration or dynamically through MAC-CE process.

2.9. Coverage enhancement
	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

	Coverage enhancement
	X-1
	Maximum duration of UE transmission for joint channel estimation
	UE supports the indicated maximum duration of transmission for joint channel estimation: {5, 8, 16, 32} slots
	N/A
	Yes
	No
	UE does not support transmission for joint channel estimation
	Per Band
	No
	No
	N/A
	
	Optional with capability signalling



Last meeting RAN4 informed RAN1 about the tentative list of durations for JCE; it is proposed to remove the square brackets this meeting and to confirm the values. Since it was agreed not to capture the values in the RAN4 feature list, the table above is just for information, and we propose to send another LS to RAN1 to confirm the values.
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