3GPP TSG-RAN WG3 #106




                        

R3-196951
Reno, NV, USA, 18-22 November 2019
Source:
CATT 

Title:
F1 Resource allocation for NR V2X
Agenda Item:
20.2.2
Document for:
Discussion and Decision
1 Introduction

In RAN3#105bis meeting, the F1 resource allocation issues were discussed, and the open issues were summarized in [1], details as below:

[image: image1]
In this contribution, we will further the open issues on F1 sidelink resource allocation, and provide relevant proposals.
2 Discussion

Issue 1: How the gNB-DU gets to know that UE currently requests the resource as a V-UE or P-UE?
Discussed with RAN2 colleagues, it seems P-UE will not be supported by RAN1 and RAN2 in this release due to the limit of time. Furthermore, we assume no need to explicitly indicate gNB-DU the UE type is V-UE or P-UE when gNB-CU get the resource request from a UE. CU just needs to send the corresponding information from the resource request to the DU, then DU could do correct resource allocation base on that. That means the UE type is implicitly indicated via the resource request, different UE type may have different content in resource request.
Proposal 1: No need to explicitly indicate the UE type from CU to DU, when receives the resource request from UE. 

Issue 2: For resource allocation Mode 2, whether gNB-CU or DU allocates the resource to UE for both dedicated signaling based and broadcast based?

Similar to the above mode1 analysis, two options can be considered, the pros and cons for each option are given below.

· Option1: CU is responsible for the SL resource allocation.
Pros: F1 signalling and transmission latency can be reduced.
Cons: gNB-CU needs to be involved for Layer2/Layer1 SL resource pool configuration and sidelink transmission patterns. In case the mode1 and mode2 resource pool are shared, since the CU is not aware the mode1 resource configuration information, resource utilization is not efficient.

· Option2: DU is responsible for the SL resource allocation.
Pros: A unified mechanism can be used for mode1 and mode2 resource allocation, resource utilization is more efficient.

Cons: Introducing additional F1 signalling and transmission latency, CBR measurement may need to be sent to gNB-DU.

Based on above analysis, option 2 is more efficient, we prefer a unified solution for both mode 1 and mode 2, which means gNB-DU is responsible for the resource allocation.

Proposal2: For NR V2X mode2, the gNB-DU is responsible for the allocation of sidelink resource pool.
Issue 3: which node encodes SIB and potential F1 signaling support for message 3 based on demand broadcast?

· In NR Rel-15, RAN3 agreement is the gNB-DU is responsible for encoding MIB and SIB1and the gNB-CU is responsible for encoding other SIs. Now, the following two options can be considered on how to generate the V2X SI:
· Option1：gNB-CU generates the V2X SI

· Option2：gNB-DU generates the V2X SI
For the option 1, it’s aligned with NR Rel-15. The legacy on demand SI procedures, e.g. F1 Setup procedure, gNB-DU Configuration Update and System Information Delivery procedure can be reused. However, the gNB-DU needs to send the sidelink configuration to the gNB-CU to assist for generating of the V2X System Information.

For the option 2, the gNB-DU generates the sidelink configuration and encodes the V2X System Information directly. In case of Msg1-based SI request, gNB-DU could send the V2X SI directly. In case of Msg3-based SI request, gNB-CU should indicate gNB-DU to send the V2X SI as requested. The legacy procedures could also be reused. For Msg3-based on demand SI, the gNB-CU needs to send the V2X SI via RRC Reconfiguration message for the RRC connected UE, therefore the gNB-CU needs to the obtain the V2X SI in advance, the gNB-DU Configuration Update or a new F1 AP procedure may need to be enhanced for this purpose. 
Based on the analysis above, generating V2X SI in gNB-CU and gNB-DU are both feasible, and have the similar impact to F1 interface. To make alignment with the principle of NR Rel-15, it is slightly preferred to generate V2X SI in gNB-CU. 

Proposal3: It is proposed that the gNB-CU generates the V2X SI, gNB-DU Configuration Update or a new F1 AP procedure could be used to transfer the sidelink configuration to the gNB-CU.
Issue 4: How to handle sidelink resource requesting and configuration in case of CU/DU split
The potential solutions in the summary of F1 issues [1]:
· Option 1: New F1 procedures (like in R3-195936)

· Option 2: existing F1 procedures, e.g., UE CONTEXT SETUP/ MODIFICATION procedures
Note: for either option a) or option b), the key issues are on how to handle the parameters in UEAssistanceInformation and SidelinkUEInformation (defined/to be defined in RAN2), whether all the parameters should be passed to DU or only partial? Whether the parameters are transparent in CU or some should be kept in CU? Whether additional F1 information is needed for NR Uu controlling LTE sidelink case?
For now, UEAssistanceInformation and SidelinkUEInformation have not been clearly defined by RAN2, we could not further discuss in RAN3 on whether all the parameters should be passed to DU or only partial? Whether the parameters are transparent in CU or some should be kept in CU?
In our interface, we see both of the solutions could work. No matter using new F1 procedure or reuse existing F1 procedure, we prefer to use RRC container to transfer the resource request info from CU to DU, and transfer resource configuration info from DU to CU. This means, the whole V2X resource request info in UEAssistanceInformation and the whole packet of SidelinkUEInformation should be transferred to DU via RRC Containers. The benefit is this could avoid introducing massive sidelink related parameters in the F1AP, and CU could deserve any information it want from the local copy of UEAssistanceInformation and SidelinkUEInformation.
Anyway, we need to wait for RAN2 progress on definition of UEAssistanceInformation and SidelinkUEInformation.

Proposal 4: No matter new F1AP or existing F1AP procedures are used, it’s preferred to use RRC Container to transfer the resource request info from CU to DU, and transfer resource configuration info from DU to CU.
3 Conclusions
Based on the discussion above, the following proposals are provided:
Proposal 1: No need to explicitly indicate the UE type from CU to DU, when receives the resource request from UE. 

Proposal2: For NR V2X mode2, the gNB-DU is responsible for the allocation of sidelink resource pool.
Proposal3: It is proposed that the gNB-CU generates the V2X SI, gNB-DU Configuration Update or a new F1 AP procedure could be used to transfer the sidelink configuration to the gNB-CU.
Proposal 4: No matter new F1AP or existing F1AP procedures are used, it’s preferred to use RRC Container to transfer the resource request info from CU to DU, and transfer resource configuration info from DU to CU.
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 The following WA or agreements were achieved in this meeting:


WA: the sidelink resource pool is configured in the gNB-DU by OAM


For mode 1 (all types) DU is responsible for SL resource allocation


DU is responsible for LTE V2X sidelink resource allocation Mode 3 (SPS scheduling)


Open issues: 


How the gNB-DU gets to know that UE currently requests the resource as a V-UE or P-UE? 


a) Based on the authorization IE (P-UE or V-UE) in the current F1 BLCR


b) implementation 


c) new IEs in F1


For resource allocation Mode 2, whether gNB-CU or DU allocates the resource to UE for both dedicated signaling based and broadcast based? How to support on-demand broadcast (V2X SIB), e.g., which node encodes SIB and potential F1 signaling support for message 3 based on demand broadcast? 


* Note: there is no RAN3 impact for message 1 based on demand broadcast


For both standalone case and NR Uu controlling LTE sidelink case, how to handle sidelink resource requesting and configuration in case of CU/DU split (F1 signaling)? 


a) New F1 procedures (like in R3-195936)


b) existing F1 procedures, e.g., UE CONTEXT SETUP/ MODIFICATION procedures


* Note: for either option a) or option b), the key issues are on how to handle the parameters in UEAssistanceInformation and SidelinkUEInformation (defined/to be defined in RAN2), whether all the parameters should be passed to DU or only partial? Whether the parameters are transparent in CU or some should be kept in CU? Whether additional F1 information is needed for NR Uu controlling LTE sidelink case?
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