3GPP TSG-RAN WG2 Meeting#106
R2-1911099
Prague, Czech Republic, 26th– 30th August, 2019


Agenda Item:
11.4.8
Source: 
Huawei, HiSilicon
Title: 
Support of inter-carrier configuration for NR sidelink
Document for:
Discussion and Decision
1
Introduction
In the approved WID [1] on 5G V2X, the single carrier is mentioned:

	For the scenarios of NR sidelink carrier, this work will consider a single carrier for the NR sidelink transmission and reception.


In the last RAN2 meeting, this sentence was discussed and RAN2 achieved a common understanding on the single carrier operation that the configuration of multiple carriers is not supported. Based on this understanding, we would like to have a discussion on the support of inter-carrier configuration for NR sidelink.
2
Discussion
At the beginning, the LTE V2X SL is designed taking the LTE D2D structure as baseline. In LTE D2D, the LTE uplink carrier is reused for the LTE D2D sidelink communication and this design is inherited by the LTE V2X SL, i.e., LTE uplink carrier can be reused for LTE V2X sidelink communication. Therefore, the intra-carrier configuration is supported for LTE V2X sidelink.

Then in RAN2 #97 meeting [2], the support of inter-carrier configuration was discussed for LTE V2X and the following agreements were achieved:

	Agreements

1. Support mode-4 inter-carrier configuration for V2x sidelink communication

2. Use both SIB21 and RRC dedicated signalling to carry the inter-carrier configuration for mode-4

3. For inter-carrier configuration of mode-4, the selection of the carrier and corresponding TX resource pool is up to UE implementation.   

4. No additional enhancement is needed for mode-3 to support inter-carrier configuration.  

5. Support inter-carrier configuration of RX resource pool for V2x sidelink communication

6. Proposal 6 and 7 need to be discussed together and will be treated in the next meeting based on contributions.  

7. Enable the UE to read from other PLMNs the RX resource pool configuration.  

8. The serving eNB can indicate to the UE the RX resource configuration for inter-PLMN operation directly.   

9. For inter-carrier, serving can can provide V2x sidelink rx/tx configuration of other carriers to UE in both RRC dedicated signalling and broadcast. 

10. The serving carrier indicates to the UE the frequency carrier on which the UE may acquire the inter-carrier sidelink resource configuration.

11. Enhance legacy ProSe capability signalling to multi-carrier sidelink V2V operations

12. Enhance SidelinkUEInformation signalling to allow UE to report multiple interested carriers for V2X sidelink transmission/reception.  

13. From RRC signalling perspective, up to 8 carriers to be configured for V2X sidelink communication are supported, including serving carrier.

14. eNB can configure reception pools for receiving V2X sidelink communication over multiple carriers.  

15. It should be possible to indicate reception pools for V2x sidelink communication for multiple carriers in SL-V2X-ConfigCommon and SL-V2X-Preconfiguration.

16. RAN2 we will not optimize for simultaneous transmissions on multiple carriers on PC5 (if the UE support multiple tx chains).   

17. Indicate transmission pools for V2x sidelink communication over multiple carriers in SL-V2X-ConfigCommon, SL-V2X-ConfigDedicated and SL-V2X-Preconfiguration

18. RAN2 will not optimize procedures for non-safety in Rel-14.  To be forward compatible, we will only have a stage-2 description:  a mapping between service types and V2X frequencies is configured by upper layers. The UE should ensure a service to be transmitted on the corresponding frequency.

19. SidelinkUEInformation should be extended to include multiple TX frequency of interest and multiple RX frequency of interest (e.g. similar to Rel-13 discovery). 


Based on the above agreements highlighted, the v2x-InterFreqInfoList IE and anchorCarrierFreqList IE are introduced in SIB21, and also the v2x-InterFreqInfoList IE is introduced in RRCConnectionReconfiguration message. In LTE V2X SL, there is no such single carrier restriction, and therefore the intra-carrier configuration and inter-carrier configuration can be provided by a cell simultaneously.

Observation: In LTE V2X SL, both intra-carrier configuration and inter-carrier configuration are supported and they can be provided by a cell simultaneously.

In RAN4, only the ITS spectrum (i.e., 5.9 GHz) is now specified for V2X purpose. Assuming there is no expected network deployment in 5.9 GHz, at least the inter-carrier configuration for NR V2X sidelink communication should be supported in Rel-16.
Since the support of inter-carrier configuration has been discussed for LTE V2X SL in previous RAN2 meetings, we think it is reasonable to reuse the achieved agreements into NR V2X SL as well. Therefore, we have the following proposals:

Proposal 1: Support Mode-1 and Mode-2 inter-carrier NR V2X sidelink configuration for NR V2X sidelink communication.
Proposal 2: Serving cell can provide inter-carrier NR V2X sidelink configuration to UE in both RRC dedicated signalling and system information.

Proposal 3: The serving carrier indicates to the UE the carrier frequency(ies) on which the UE may acquire the inter-carrier NR V2X sidelink configuration.

Proposal 4: In Rel-16, there will be only inter-carrier NR V2X sidelink configuration containing on SL carrier.
In addition, it should be noticed that in RAN1, the NR V2X sidelink design is not only focus on the ITS spectrum. For example, in the following agreement [3], it implied by the highlighted part that this is for licensed spectrum:
	Agreements:

· For the operation regarding PSSCH, a UE performs either transmission or reception in a slot on a carrier.

· NR sidelink supports for a UE:

· A case where all the symbols in a slot are available for sidelink.
· Another case where only a subset of consecutive symbols in a slot is available for sidelink

· Note: this case is not intended to be used for the ITS spectra, if there is no forward-compatibility issue. Finalize in the WI phase whether there is such an issue or not

· The subset is NOT dynamically indicated to the UE

· FFS the supported slot configuration(s)

· FFS whether/how to operate it in partial coverage scenarios




Based on this, it is obvious that the NR V2X sidelink communication is supported also in licensed spectrum as well in LTE V2X SL. Therefore, from the perspective of RAN2, the intra-carrier NR V2X sidelink configuration should also be supported.
Proposal 5: Support Mode-1 and Mode-2 intra-carrier NR V2X sidelink configuration for NR V2X sidelink communication.

Proposal 6: Serving cell can provide intra-carrier NR V2X sidelink configuration to UE in both RRC dedicated signalling and system information.

Again, we need to keep the RAN2 understanding on single carrier operation in mind. Though both intra-carrier and inter-carrier are supported from the perspective of specification, the network can only support one of them by implementation to follow the single carrier operation restriction.

Proposal 7: By NW implementation, only one of intra-carrier and inter-carrier configurations can be supported by network in Rel-16.
3
Conclusion

This paper discusses inter-carrier configuration for NR sidelink, and we have the following observations:
Observation: In LTE V2X SL, both intra-carrier configuration and inter-carrier configuration are supported and they can be provided by a cell simultaneously.

And we also have the following proposals:
Proposal 1: Support Mode-1 and Mode-2 inter-carrier NR V2X sidelink configuration for NR V2X sidelink communication.

Proposal 2: Serving cell can provide inter-carrier NR V2X sidelink configuration to UE in both RRC dedicated signalling and system information.

Proposal 3: The serving carrier indicates to the UE the carrier frequency(ies) on which the UE may acquire the inter-carrier NR V2X sidelink configuration.

Proposal 4: In Rel-16, there will be only inter-carrier NR V2X sidelink configuration containing on SL carrier.

Proposal 5: Support Mode-1 and Mode-2 intra-carrier NR V2X sidelink configuration for NR V2X sidelink communication.

Proposal 6: Serving cell can provide intra-carrier NR V2X sidelink configuration to UE in both RRC dedicated signalling and system information.

Proposal 7: By NW implementation, only one of intra-carrier and inter-carrier configurations can be supported by network in Rel-16.
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