3GPP TSG-RAN WG2 Meeting #104
 R2-1816339
Spokane, US, November 12-16, 2018
Agenda Item:
11.4.2.3
Source:
OPPO
Title:
Discussion on Sidelink Unicast and Groupcast for NR-V2X
Document for:
Discussion, Decision
1 Introduction

In the RAN2#103bis meeting, the following agreement was reached for unicast and group-cast:

Agreements

1: 
Unicast, groupcast, and broadcast should be supported for all of the in-coverage, out-of-coverage, and partial coverage scenarios.

2:
RAN2 to study the potential L2 solutions for the QoS support of unicast and groupcast in NR sidelink (including HARQ feedback, ARQ (if RLC AM is supported), PDCP packet duplication, configured grants, etc.). 

3: 
RAN2 Working Assumption: Uppler layer will give the information if it’s unicast, groupcast or broadcast (We will ask SA2 if they can provide it).

4: 
For groupcast, destination ID for a specific group and for unicast, destination ID for the target UE need to be visible in Layer 2 respectively. Source UE id should be also visible to Layer 2.

5:
For unicast/groupcast in NR sidelink, discovery procedure and related messages are up to upper layers.

In this contribution, we discuss the further details on unicast and group-cast.
2 Discussion
2.1 Why AS layer signalling exchange is needed
In ProSe, the PC5-S signalling is designed for connection management, covering the following aspects:

· Type-1: connection management - Direct link setup/keep-alive/release procedure;
· Type-2: security management - Direct security mode control procedure and rekeying procedure;
Therefore, PC5-S is not capable of AS layer parameter configuration, except for security parameters.

Observation 1 For ProSe, PC5-S is not capable of AS layer parameter configuration, except for security parameters.
LTE-V2X only targets at broadcast, for which there is no intended RX UE, and therefore, there is no motivation to allow configuration / control from RX UE side.
Observation 2 LTE-V2X only supports broadcast for which there is no intended RX UE to impose the inter-UE configuration / control.

In LTE-V2X, for TX, the L2 parameters are configured / derived by: 

· QoS input: PPPP / PPPR, to decide SL/UL prioritization and PDCP duplication;

· TX profile: to decide on the R14/R15 PHY format (64QAM and etc.)

So there is no need for further AS layer input for L2 parameter configuration.

Observation 3 LTE-V2X does not support AS layer parameter configuration for TX UE since all parameters are to be derived from upper layer input.

For RX, there is no need for inter-UE coordination either, because all features are mandatory from RX perspective (except for R14 / R15 format, for which TX profile will implicitly indicate TX UE on the capability of intended RX UE, and the selection is only at TX side (based on TX UE capability and / or upper layer input).

Observation 4 LTE-V2X does not support AS layer parameter configuration between UEs since (almost) all features are mandatory for RX UE.
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Figure 1 L2 parameter configurability comparison between LTE-V2X and NR-V2X

On the contrary, in NR-V2X where unicast and group-cast are studied, there are intended RX-UE(s) for a TX UE. And if there is a need for inter-UE coordination on AS layer configuration, 

· One reason should be that some feature(s) are finally agreed as optional from RX-UE perspective, and thus TX UE needs to decide on the feature taking RX-UE capability into account. This requires the RX UE to indicate the capability to TX UE.
· The other reason could be that more configurability are introduced in AS layer instead of being fixed for sidelink – in this way, the TX needs to indicate RX on the selected parameter. In order for this, if a control plane solution is selected, there is a reason for inter-UE coordination as well.

Observation 5 AS layer parameter configuration is needed if NR-V2X agrees on 1) optional features from RX UE perspective, and/or 2) there are more configurability introduced in AS layer.
2.2 An example of AS layer parameter configuration
2.2.1 For Unicast
The following is an example of AS layer parameter configuration.
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Figure 2 An example of AS layer parameter configuration
Step-1: Connection setup and security step via upper layer signalling, e.g., PC5-S signalling.

Step-2: AS parameter configuration, e.g., PC5 RRC signalling. In this step,

· Step-2A: If any optional capability is introduced, there is a need for capability delivery between UEs, in order for one UE to know the capability of the other UE. After this step, the capability of both UEs are known by UE-B already.

· Step-2B: UE-B makes a decision on the configuration

· Based on the capability information from UE-B in step-2A (if exist);

· Based on other input from UE-B itself, e.g., the capability of UE-B, the upper layer input and etc.

· Step-2C: UE-A accepts / rejects the configuration.
Step-3: UE-B accept or reject the communication setup request.

In legacy PC5-S signalling, the capability of security has already included in direction communication request message.
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If any other AS layer message to added into the procedure, one question is whether the AS layer capability to be included in PC5-S directly (either explicitly defined by CT1 or as a container and thus still defined by RAN2), or an independent RRC message is needed. 
Proposal 1 If Ran2 agrees on capability information exchange, include the capability information into PC5-S message as a container.
In legacy PC5-S connection setup procedure, the security configuration has to be completed before the final confirm from target UE.
…If the above check is successful, the target UE shall invoke the direct security mode control procedure as specified in subclause 10.4.5 to establish a security association between the target UE and the initiating UE. Only after the completion of link authentication procedure and a successful establishment of the security association, the target UE shall send a DIRECT_COMMUNICATION_ACCEPT message to the initiating UE.

So if on top of security configuration, any additional AS layer configuration is to be added, it is preferred to following the above rule that the final accept message should be sent only if the AS layer configuration is successful as well.

Proposal 2 If any AS layer configuration via RRC message needed on sidelink, preform that procedure before the final confirm of direction communication accept by PC5-S message.

For the AS layer configuration procedure, it should be design to include a feedback message from the receiver, to indicate whether the configuration is successful or not. It is needed since each UE is involved in multiple connection, and thus the configuration of one connection may fail due to the collision with other connection, and thus this feedback message allows a UE to reject the configuration and thus even further reconfiguration by UE-B.

Proposal 3 If any AS layer configuration via RRC message needed, RAN2 discuss to allow the receiver UE either to accept or reject the configuration via RRC message.

2.2.2 For Group-cast
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Figure 3 Comparison between connection of unicast and groupcast
As shown in Figure 3,

· For unicast, the connection has to be established / maintained between target UE and initiating UE, i.e., the AS layer configuration is w.r.t. the connection between the two UEs directly, which is very straightforward;

· For groupcast, first of all, each initiating UE as group-member has to establish / maintain the connection with group-target as target UE, which is the same as for unicast session. The only difference is for the link between different group-members – whether it needs to establish / maintain the links between group-members.

Observation 6 For group-cast, the link between group-head and group-member is similar to the unicast session.

Proposal 4 For group-cast, reuse the AS layer procedure for unicast link to manage the link between group-head and each group-member.
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Figure 4 Group-cast scenario
For group-cast, the connection between group-members, it is more of the job of group head to configure the related parameters, so the problem is more like
· Whether the group-head is involved into the L1 procedure like link adaptation, re-transmission and power control;

· Or the group-head is only involved into the L2 procedure like MAC/RLC/PDCP stack configuration, and/or radio link monitoring;

Where the former one is somehow coupled with RAN1 work on mode-2d design, so it is suggested that RAN2 only focus on the L2 parameter configuration before further input from RAN1.

Proposal 5 If RAN2 pursue group-head configuration on link between group-members, RAN2 focuses on L2 configuration, and relies on RAN1 to conclude on L1 configuration.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
For ProSe, PC5-S is not capable of AS layer parameter configuration, except for security parameters.
Observation 2
LTE-V2X only supports broadcast for which there is no intended RX UE to impose the inter-UE configuration / control.
Observation 3
LTE-V2X does not support AS layer parameter configuration for TX UE since all parameters are to be derived from upper layer input.
Observation 4
LTE-V2X does not support AS layer parameter configuration between UEs since (almost) all features are mandatory for RX UE.
Observation 5
AS layer parameter configuration is needed if NR-V2X agrees on 1) optional features from RX UE perspective, and/or 2) there are more configurability introduced in AS layer.
Observation 6
For group-cast, the link between group-head and group-member is similar to the unicast session.


Based on the observations, we propose:
Proposal 1
If Ran2 agrees on capability information exchange, include the capability information into PC5-S message as a container.
Proposal 2
If any AS layer configuration via RRC message needed on sidelink, preform that procedure before the final confirm of direction communication accept by PC5-S message.
Proposal 3
If any AS layer configuration via RRC message needed, RAN2 discuss to allow the receiver UE either to accept or reject the configuration via RRC message.
Proposal 4
For group-cast, reuse the AS layer procedure for unicast link to manage the link between group-head and each group-member.
Proposal 5
If RAN2 pursue group-head configuration on link between group-members, RAN2 focuses on L2 configuration, and relies on RAN1 to conclude on L1 configuration.
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