[bookmark: _Hlk31821325][bookmark: _GoBack]3GPP TSG-RAN WG1 Meeting #113		R1-2304511
Incheon, Korea, May 22nd – May 26th, 2023

Source:	vivo
Title:	Discussion on UE features for Rel-18 sidelink
Agenda Item:	9.16.7
Document for:	Discussion and Decision
1. Introduction
In this contribution, we provide our view on the UE features for Rel-18 NR sidelink evolution [1].

2. Discussion 
2.1. Sidelink on unlicensed spectrum
For SLU, many features are introduced to meet the regulatory requirements such as LBT, OCB, PSD, etc. In this section, the UE features for SLU are discussed. 
Firstly, interlace-based physical channels are introduced in SLU for meeting OCB requirements, which is different from the continuous RB-based structure defined in Rel-16. Therefore, the existing UE feature 15-1 (“Receiving NR sidelink”), which implies the support of continuous RB-based structure only, cannot be simply reused to indicate the support of SL on an unlicensed band. Instead, a new UE feature indicating the support of transmitting and receiving NR SL based on interlace-based structure should be introduced.
[bookmark: _Ref134630111]Proposal 1: A UE capability of supporting transmitting and receiving NR SL based on interlace-based structure is introduced.

Similarly, considering the abovementioned issue the existing UE feature 15-2 (“Transmitting NR sidelink mode 1 scheduled by NR Uu”) or is not suitable for indicating the support of mode-1 for SLU. Moreover, this FG 15-2 requires that the Uu and SL are in the same band (i.e., “UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2 on the same carrier as sidelink”), which is not aligned with the Rel-18 WID objective where Uu operation for mode 1 is limited to licensed spectrum only. Besides, FG 15-25 (“Transmitting NR sidelink mode 1 scheduled by NR Uu on a different carrier”) cannot be used either, as it requires FG 15-2 as the prerequisite feature. Therefore, a new UE feature indicating the support of NR SL mode-1 should be introduced.
[bookmark: _Ref134630113]Proposal 2: A UE capability of supporting NR SL mode-1 scheduling SL transmission on an unlicensed band is introduced.

Secondly, dynamic channel access is introduced for NR SL transmission on unlicensed band for meeting LBT requirements. Thus, a new UE feature indicating the support of a basic set of dynamic channel access mechanisms should be introduced.
[bookmark: _Ref134630115]Proposal 3: A UE capability of SL channel access for dynamic channel access mode (e.g., supporting channel access type(s), LBT bandwidth, CPE, etc.) is introduced.

Additionally, channel access procedures for transmission(s) on multiple channels are also defined for large TB transmission in SLU. A separate UE feature indicating the support of multi-channel access mechanisms (as well as intra-cell guard bands, etc.) should be introduced.
[bookmark: _Ref134630116]Proposal 4: A UE capability of SL multi-channel access mechanisms for dynamic channel access mode (e.g., supporting Type A/Type B multi-channel access procedures, intra-cell guard bands, etc.) is introduced.

Moreover, several new features are introduced in SLU, such as multiple starting symbols per SL slot for countering LBT failure, as well as COT sharing for exploiting better performance. Considering that these features are generally required higher implementation complexities and/or power consumption level, it is likely that they are only implemented by some device types. A smartphone may try to acquire a COT by accessing the channel twice per slot and then share the COT to a watch or earbud, but not vice versa.
[bookmark: _Ref134630118]Proposal 5: A UE capability of multiple starting symbols per SL slot (e.g., transmitting and/or receiving on more than one starting symbols per SL slot, etc.) is introduced.
[bookmark: _Ref53755294]Proposal 6: A UE capability of UE to UE COT sharing for NR sidelink transmission is introduced.

2.2. Co-channel coexistence for LTE sidelink and NR sidelink
In this section, the UE features for co-channel coexistence of LTE sidelink and NR sidelink are discussed. 
During the study and discussion, two schemes are considered for co-channel coexistence between LTE SL and NR SL, namely TDM-based semi-static resource pool partitioning and dynamic resource pool sharing, with 15 kHz SCS. Therefore, separate UE capabilities should be defined.
[bookmark: _Ref134630124]Proposal 7: A capability of TDM-based semi-static resource pool partitioning for co-channel coexistence of LTE sidelink and NR sidelink with 15 kHz SCS is introduced.
[bookmark: _Ref134630126]Proposal 8: A capability of dynamic resource pool sharing for co-channel coexistence of LTE sidelink and NR sidelink with 15 kHz SCS is introduced.

Regarding the mix-SCS case, it is agreed in RAN#99 meeting to support only 15 and 30 kHz SCSs for dynamic resource pool sharing.
[bookmark: _Ref53755290]Proposal 9: A capability of dynamic resource pool sharing for co-channel coexistence of LTE sidelink and NR sidelink with 30 kHz SCS is introduced.

3. Conclusion
In the contribution, we provide our view on UE features for Rel-18 NR sidelink evolution, with the following proposals. The list of the detailed UE capabilities is provided in Annex.

Proposal 1: A UE capability of supporting transmitting and receiving NR SL based on interlace-based structure is introduced.
Proposal 2: A UE capability of supporting NR SL mode-1 scheduling SL transmission on an unlicensed band is introduced.
Proposal 3: A UE capability of SL channel access for dynamic channel access mode (e.g., supporting channel access type(s), LBT bandwidth, CPE, etc.) is introduced.
Proposal 4: A UE capability of SL multi-channel access mechanisms for dynamic channel access mode (e.g., supporting Type A/Type B multi-channel access procedures, intra-cell guard bands, etc.) is introduced.
Proposal 5: A UE capability of multiple starting symbols per SL slot (e.g., transmitting and/or receiving on more than one starting symbols per SL slot, etc.) is introduced.
Proposal 6: A UE capability of UE to UE COT sharing for NR sidelink transmission is introduced.
Proposal 7: A capability of TDM-based semi-static resource pool partitioning for co-channel coexistence of LTE sidelink and NR sidelink with 15 kHz SCS is introduced.
Proposal 8: A capability of dynamic resource pool sharing for co-channel coexistence of LTE sidelink and NR sidelink with 15 kHz SCS is introduced.
Proposal 9: A capability of dynamic resource pool sharing for co-channel coexistence of LTE sidelink and NR sidelink with 30 kHz SCS is introduced.
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3/4
Proposed Rel-18 NR SL UE 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 (Sidelink 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_SL_evo
	x-1
	Interlace based NR sidelink transmission/reception
	1) UE supports transmitting and receiving NR sidelink with interlace based structure.
2) UE supports Maximum UE bandwidth is 20 MHz (i.e., no intra-cell guard band is supported).
3) UE supports one starting symbol per slot
	None
	Yes
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. 

	X. NR_SL_evo
	x-2
	SL channel access for dynamic channel access mode
	1) Type 1 channel access and contention window size adjustment
2) Whether Type 2A channel access
3) Whether Type 2B channel access
4) Whether Type 2C channel access
5) 20MHz LBT bandwidth
6) CP extension up to C symbol(s)
7) Multiple consecutive slot transmission
	None
	Yes
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. 

	X. NR_SL_evo
	x-3
	SL multi-channel access mechanisms for dynamic channel access mode
	1) UE supports up to X MHz bandwidth (N RB sets) with intra-cell guard band
2) Whether UE supports Type A multi-channel access
3) Whether UE supports Type B multi-channel access
	x-2
	Yes
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. 

	X. NR_SL_evo
	x-4
	Multiple starting symbols per SL slot
	1) UE supports transmitting and/or receiving on more than one starting symbols per SL slot
	x-2
	Yes
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. 

	X. NR_SL_evo
	x-5
	UE to UE COT sharing for NR sidelink transmission
	1) UE supports sharing a COT to another UE for NR sidelink transmission
	x-2
	Yes
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. 

	X. NR_SL_evo
	x-6
	Transmitting NR sidelink mode 1 on shared band scheduled by NR Uu on a licensed band
	1) UE can monitor DCI format 3_0 on a licensed band for NR sidelink dynamic scheduling and configured grant type 2 on a shared band
	
	Yes
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	X. NR_SL_evo
	y-1
	TDM-based semi-static resource pool partitioning for co-channel coexistence of LTE sidelink and NR sidelink with 15 kHz SCS
	1) UE supports TDM-based semi-static resource pool partitioning for co-channel coexistence between LTE sidelink and NR sidelink with 15 kHz SCS.
2) Combination A (Mode 2 NR SL with Mode 4 LTE SL) is supported.
3) Device type A (the NR SL module uses the sensing and resource reservation information shared by the LTE SL module) is supported.
4) 


	None
	No
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. 

	X. NR_SL_evo
	y-2
	dynamic resource pool sharing for co-channel coexistence of LTE sidelink and NR sidelink with 15 kHz SCS
	1) UE Supports dynamic resource pool sharing for co-channel coexistence between LTE sidelink and NR sidelink with 15 kHz SCS
2) Combination A (Mode 2 NR SL with Mode 4 LTE SL) is supported.
3) Device type A (the NR SL module uses the sensing and resource reservation information shared by the LTE SL module) is supported.

	None
	No
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. 

	X. NR_SL_evo
	y-3
	dynamic resource pool sharing for co-channel coexistence of LTE sidelink and NR sidelink with 30 kHz SCS
	1) UE Supports dynamic resource pool sharing for co-channel coexistence between LTE sidelink and NR sidelink with 30 kHz SCS
2) Combination A (Mode 2 NR SL with Mode 4 LTE SL) is supported.
3) Device type A (the NR SL module uses the sensing and resource reservation information shared by the LTE SL module) is supported.

	None
	No
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. 



