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Introduction

In last RAN2 meeting, there was an issue raised in SL session, about the co-existence of SL related features. And considering the issue is related to different WIs, it was concluded that this should be handle in main session, as shown in below:

	SL-U, SL-CA, SL-A2X and SL-PRS coexistence

R2-2400152 (P8):

P8: RAN2 is suggested to clarify following issues:

-        Whether the SL-A2X or SL-PRS can operate on SL unlicensed band or not.

-        Whether the SL relay related configuration, A2X related configuration, SL-CA related configuration and/or SL-U related configuration can be applied for a UE at the same time or not.

[Samsung]: In UAV session, it was agreed the UE doesn’t support both SL-A2X and V2X/SL. [Nokia]: In SL relay session, it was discussed whether both SL relay and SL CA are supported and it was concluded not supported. [NEC]: For SL-U and SL CA, it is part of CATT discussion. [OPPO]: Do we need this kind of discussion in the main session? [Qualcomm]: SL-A2X and SL-PRS capability would be defined per UE while SL-U and SL-CA would be defined per band. If we consider all mixed cases, it would be very complicated. [Ericsson]: SL-PRS on SL-U is part of Rel-19 discussion. Prefer not supporting any combination. [Session chair]: Suggest to note the proposal and if continued next meeting, it will be better discussed in the main session.

ð  Noted.


In this contribution, we will discuss the sidelink services co-existence issue. 

Discussion
Co-existence of different SL services-per UE
Currently, PC5 interface support following different sidelink services: V2X, A2X, SL Positioning(Pos), ProSe. NR sidelink was initially developed for V2X applications, Prose services was introduced in R17 and enhanced in R18, A2X, SL positioning was specified in R18. 

In R18, unlicensed carrier operation, multiple carriers operation, LTE/NR resource pool co-existence were introduced in sidelink. 
As far as we know, unlicensed carrier operation is used for supporting new carrier for commercial application, multiple carriers and LTE/NR resource pool co-existence are designed for V2X application. A2X/SL Pos/Prose services are designed based on legacy sidelink mechanism. Therefore, the new sidelink features for A2X/SL Pos/Prose are not supported.

Regarding carrier served for A2X/SL Pos/Prose services, R18 sidelink features(i.e. unlicensed carrier operation, multiple carriers operation, LTE/NR resource pool co-existence) can not be configured.

Additionally, as far as we know, more than one services can be initiated by a sidelink UE. And sidelink UE can perform sidelink communication based on network configuration and pre-configuration simultaneously, since if network does not provide SL configuration on interested carrier, sidelink UE can perform sidelink transmission relay on pre-configuration. As long as one service is configured with unlicensed carrier/carrier aggregation/LTE-NR resource pool co-existence, corresponding behaviour(e.g. LBT detection, carrier (re-)selection) will be performed. For example, a R18 sidelink UE having sidelink positioning service on F1 and unlicensed carrier services on F2, this SL UE can use sidelink positioning configuration from dedicated signaling/SIB12 and obtain the unlicensed carrier configuration from pre-configuration. In this case, upon consistent LBT failure is detected, resource pool re-selection will be triggered, as shown in following:

	2>
if Sidelink consistent LBT failure is detected as specified in clause 5.31.2 in all RB sets of the selected resource pool, if single carrier frequency is configured:

3>
if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:
4>
select any pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured and the pool(s) in which all RB sets had Sidelink consistent LBT failure detected and not cancelled.

3>
else:

4>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured and the pool(s) in which all RB sets had Sidelink consistent LBT failure detected and not cancelled.


More than one services can be initiated by a sidelink UE. And sidelink UE can perform sidelink communication based on network configuration and pre-configuration simultaneously. As long as one service is configured with unlicensed carrier/carrier aggregation/LTE/NR resource pool co-existence, corresponding behaviour(e.g. LBT detection, carrier (re-)selection) will be performed.
Since only one MAC entity is supported on sidelink UE, these behaviour(e.g. LBT detection, carrier (re-)selection) will influence all services initiated by UE, irrespective of what is the service type. However, resource pool re-selection triggered by consistent LBT failure shall be avoided for SL PRS resource pool. Therefore, the co-existence of different services types supporting different sidelink mechanism should be discussed.

During A2X session, it was agreed that:

3.   sl-A2X-Service-r18 capability is per UE. This implies that the UE doesn’t support both SL V2X/ProSe and A2X, but can be revisited when there is a need to support both. 
And SL Pos is designed based on R16/17 sidelink technology, and sidelink MAC PDU transmission along with SL PRS transmission are supported, therefore, co-configuration of SL Pos service and R16/17 V2X/Prose is supported.

Co-existence of SL Pos service and R16/17 V2X/Prose is supported, since SL Pos is designed based on R16/17 sidelink technology, and sidelink MAC PDU transmission along with SL PRS transmission are supported.

It was agreed that Co-existence of A2X and SL V2X/Prose is not supported.
Current state of co-existence of different service types can be summarized in table 1.
Table 1 co-existence of different services types per UE
	Service co-existence
	SL Pos services
	A2X
	R16/17 V2X/Prose
	R18 V2X with carrier aggregation/LTE-NR pool sharing
	R18 commericial use case with unlicensed carrier
	R18 Relay services with U2U Relay/MP

	SL Pos services
	
	FFS
	Supported
	FFS
	FFS
	FFS

	A2X
	
	
	Not supported
	Not supported
	Not supported
	Not supported

	R16/17 V2X/Prose
	
	
	
	FFS
	FFS
	FFS

	R18 V2X with carrier aggregation/LTE-NR pool sharing
	
	
	
	
	FFS
	FFS

	R18 commericial use case with unlicensed carrier
	
	
	
	
	
	FFS

	R18 Relay services
	
	
	
	
	
	


From our view, since this is maintenance phase, it is suggested not support the services co-existence which may introduce potential specification impact. And we think services initiated by UE can be controlled by NAS layer and network deployment, “not supported service co-existence” can be implemented via appropriate network configuration.

Except co-existence of SL Pos services and R16/17 V2X/Prose, UE is not expected to be configured with co-existence of different services types(A2X, R16/17 V2X/Prose, R18 V2X CA service, R18 SL-U services), which can be implemented via appropriate network configuration.
Co-existence of different SL services-per Cell
In last RAN2 meeting, one issue related to co-configuration of unlicensed carrier and licensed carrier in SIB12 are raised.

According to previous RAN2 agreement, “Rely on clause 16.9.Y of the Stage 2 TS 38.300 CR to clarify that “the additional frequency list for sidelink CA operation is only used for V2X case in this release”. With this agreement, a Rel-18 gNB implementing SL-U feature can only include the SL-U carrier (e.g. on unlicensed bands n46 and n96/n102) in the legacy sl-FreqInfoList-r16 in SIB12.

The issue raised by the proponent is that for a Rel-18 gNB implementing SL-U, if the unlicensed carrier for SL-U is configured by sl-FreqInfoList-r16, there will be the NBC issue caused to legacy Rel-16/17 UEs in RRC_IDLE/INACTIVE, because they do not support SL LBT related operations and will be forbidden to carry out any SL communication on the unlicensed carrier. 

During offline discussion, the compromised way is that “RAN2 reaches the common understanding that a gNB implementing Rel-18 SL evolution feature can support a cell only configuring SL-U in SIB12, or a cell only configuring SL CA in SIB12 (but not a cell configuring both)”, which means a cell can not configure unlicensed carrier resource and carrier-aggregation resource simultaneously. Although it is still FFS now.
In last RAN2 sidelink session, potential RAN2 common understanding is that a cell can not provide unlicensed carrier resource and carrier-aggregation resource simultaneously.

As we discussed above, “not configure more than one R18 sidelink features configuration to UE” shall be avoided and can be implemented by appropriate service deployment to UE. However, it is unreasonable to set such restriction on a cell that one cell can only provide one type of sidelink service configurations. 

In current RRC specification, SL positioning use a separate carrier list in SIB23 to configure positioning resource, therefore cell can provide SL positioning configuration along with A2X/V2X/Prose services.

Sidelink positioning use a separate carrier list to configure SL Pos resource. Therefore one carrier can provide resource to sidelink Pos and other type of services simultaneously.
RAN2 is suggested to discuss whether a cell can provide different sidelink services(A2X,R16/17 V2X, Prose, R18 V2X CA, R18 SL-U services) configuration simultaneously.
However, considering current A2X, Prose is designed based on legacy sidelink mechanism, and the new added carrier list is used for V2X sidelink CA, legacy R16 carrier list with only one entry is shared for A2X/V2X/Prose.
If cell level co-existence of A2X/Prose/V2X services are allowed, we need different carrier lists to configure Prose, A2X and V2X.

Instead of legacy sl-FreqInfoList-r16, introduce separate carrier lists to configure different sidelink services(A2X, R16/17 V2X, Prose, R18 V2X CA, R18 SL-U services).
Conclusion
In this contribution, we have following proposals:

Regarding carrier served for A2X/SL Pos/Prose services, UE is not expected to be configured with R18 sidelink features(i.e. unlicensed carrier operation, multiple carriers operation, LTE/NR resource pool co-existence).

More than one services can be initiated by a sidelink UE. And sidelink UE can perform sidelink communication based on network configuration and pre-configuration simultaneously. As long as one service is configured with unlicensed carrier/carrier aggregation/LTE/NR resource pool co-existence, corresponding behaviour will be performed.
Co-existence of SL Pos service and R16/17 V2X/Prose is supported, since SL Pos is designed based on R16/17 sidelink technology, and sidelink MAC PDU transmission along with SL PRS transmission are supported..

It was agreed that Co-existence of A2X and SL V2X/Prose is not supported.
In last RAN2 sidelink session, potential RAN2 common understanding is that a cell can not provide unlicensed carrier resource and carrier-aggregation resource simultaneously.
Sidelink positioning use a separate carrier list to configure SL Pos resource. Therefore one carrier can provide resource to sidelink Pos and other type of services simultaneously.
Except co-existence of SL Pos services and R16/17 V2X/Prose, UE is not expected to be configured with co-existence of different services types(A2X, R16/17 V2X/Prose, R18 V2X CA service, R18 SL-U services), which can be implemented via appropriate network configuration.
RAN2 is suggested to discuss whether a cell can provide different sidelink services(A2X,R16/17 V2X, Prose, R18 V2X CA, R18 SL-U services) configuration simultaneously.
Instead of legacy sl-FreqInfoList-r16, introduce separate carrier lists to configure different sidelink services(A2X, R16/17 V2X, Prose, R18 V2X CA, R18 SL-U services).
