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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 the RAN2#104, it was agreed that

Agreements on unicast

1:
For AS-level information required to exchange among UEs via sidelink for SL unicast, RAN2 can consider the followings as a baseline and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1: UE ID, UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration and QoS info
In this contribution, we discuss the further details on PC5-RRC.
2 Discussion
As discussed in the email discussion [104#55], there are mainly two procedures identified for PC5-RRC, i.e., capability transfer and AS-level configuration. In this contribution, regardless of concrete procedure, some basic design issues are addressed as follows.
2.1 Issue-1: Bi-directional procedure vs. Uni-directional procedure
To answer this problem, one needs to consider whether the capability transfer and AS-layer configuration procedure is:

· Bi-directional: both UE sends the capability / configuration to the peer UEs;

· Uni-directional: one UE sends the capability / configuration to the other UE, but not for the reverse link;
The argument for the latter case is that after connection establishment any of the two UEs can initiate a new traffic towards the other UE, hence knowing each other capabilities already in the connection establishment procedure helps bi-directional AS-layer configuration afterwards. Hence, the key issue is whether the bi-directional configuration is feasible. 
Observation 1 Whether bi-directional capability is needed depends on whether bi-directional AS configuration is needed.
According to the companies who are in favour of bi-directional AS configuration, the use case is UE1 configures UE2 for traffic A, while UE2 configures UE1 for traffic B. Firstly, one may wonder what the use case is:
· In case the scenario is limited to unicast, there is little motivation for that. Even if different traffic may be initiated by different UEs, that does not necessarily lead to different controller / controlled UE. E.g., considering for Uu interface, only network configures the UE even though new traffic can be initiated by either network or UE.
· However, if considering groupcast, the role of controller UE has to be implemented by the group manager, e.g., in order for mode-2d as agreed by RAN1
Agreements:

· At least for the purpose of evaluation, in Mode-2(d), at least for group operation, a member UE transmits on resources configured by another UE (S-UE) within the same group

· High layer signaling is assumed between S-UE and a member UE

In that case, collision case may happen if UE1 has to be the controller as group header for group-cast session A, yet UE2 has to be the controller for another group-cast session B.
Therefore, to judge whether bi-directional configuration is needed, one has to clarify the target use case first, e.g., whether it is for the case that the two UEs are involved in different group-cast or unicast sessions.

Observation 2 Different traffic initiator does not necessarily lead to different controller / controlled UE.

Observation 3 Bi-directional configuration seems only motivated in case the two UEs are the group-header of different group-cast sessions.

After clarification of the use case, the second question is how to do the split between session A and B – considering different traffic flows are multiplexed at PHY and MAC layer (if one assume PDCP / RLC configuration is done in a per-traffic way):

· Either one leaves the PHY/MAC parameters to default setting, or pre-configuration / SIB-based configuration, i.e., not configurable in a per-traffic manner;

· Or one tries to make PHY/MAC parameters to be configurable in a per-traffic manner, so one needs to solve the configuration collision case.
Observation 4 It is questionable how for bi-directional configuration to solve the configuration collision.
Proposal 1 For bi-directional configuration, the use case needs to be clarified, and the configuration collision needs to be solved.
2.2 Issue-2: When to initiate the PC5-RRC procedure
For this issue, we discuss the two procedure separately.

2.2.1 Capability transfer
Firstly, the size of capability signalling is always an issue to take serious consideration, as we learned from Uu interface. Therefore, the capability transfer procedure should be future proof enough, in order to avoid signalling overhead issue. In light of this, the procedure design in Uu, i.e., UE report capability based on network enquiry is flexible in a way that:
· It is on-demand, i.e., when the other node has already stored the capability information, the capability transfer is not needed.
· It is pre-filtered, i.e., even if capability transfer is needed, some pre-filtering can be done by the enquiry message.
Observation 5 Enquiry-based capability transfer procedure for Uu interface helps to reduce signalling overhead.
Considering this, the proposal that capability information is piggyback on direct communication request is challenging, which would cause signalling overhead increase. The overhead increase would be later transformed to interference increase and even resource congestion. In that case, it would further increase the connection establishment latency.

Observation 6 Without enquiry message, capability transfer together with PC5-S direct communication request message would cause concern on signalling overhead and resource consumption.

Therefore, a Uu-like enquiry based procedure is preferred, and it would be very flexible, in a way that it is up to the UE implementation when / how to trigger the capability transfer from the peer UE. For example, one can even save the capability transfer, if the UE decides to rely on the default configuration which is absolutely supported by mandatory UE capability.

Proposal 2 Apply the enquiry based capability transfer procedure to sidelink, and up to UE implementation on when to trigger the UE capability enquiry message.
2.2.2 AS-layer configuration
Looking at the reconfiguration procedure for Uu interface, 
5.3.5.2
Initiation

The Network may initiate the RRC reconfiguration procedure to a UE in RRC_CONNECTED. The Network applies the procedure as follows:

-
the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is performed only when AS security has been activated;

-
the addition of Secondary Cell Group and SCells is performed only when AS security has been activated;
<Text Removed>

It is obvious that the reconfiguration acts at a boundary that before this procedure, only SRB0/1 can be used, yet after this procedure, SRB2 and DRB can be used as well. 
Observation 7 For Uu interface, RRCReconfiguration message is used to establish SRB2/DRB.

Similarly, for sidelink, the AS-layer configuration can be used to provide dedicated configuration for SLRB. In other words, 
· Before this procedure, the two UEs communicates via sidelink SRB based on default setting, i.e., the setting to be supported as mandatory capability;
· After this procedure, the two UE communicates via sidelink SRB / DRB based on dedicated setting, i.e., considering the optional capability supported by two UEs;

Proposal 3 For sidelink, the AS-layer configuration procedure can be used to establish dedicated sidelink SRB / DRB.
Furthermore, there is some dependence with the security part:

	MeasurementReport
	-
	-
	-
	Measurement configuration may be sent prior to security activation. But: In order to protect privacy of UEs, MeasurementReport is only sent from the UE after successful security activation.

	RRCReconfiguration
	+
	-
	-
	The message shall not be sent unprotected before security activation if it is used to perform handover or to establish SRB2 and DRBs

	RRCReconfigurationComplete
	+
	-
	-
	Unprotected, if sent as response to RRCReconfiguration which was sent before security activation


Similarly, the security concern also holds for sidelink, i.e., at least when it is used to establish dedicated sidelink SRB/DRB.
Proposal 4 For sidelink, the AS-layer configuration cannot be sent unprotected before security activation if it is used to establish dedicated sidelink SRB/DRB.
2.3 Issue-3: How to carry the PC5-S message
Looking at Uu interface, there are two ways to carry NAS message:

A. One is to piggyback on existing RRC procedure, e.g.,  

a) RRCSetupComplete / RRCResumeComplete: used to carry attach request, or service request;
b) RRCReconfiguration: used to carry attach accept;
B. The other is to define a dedicated RRC procedure, i.e., DL/ULInformationTransfer
Observation 8 For Uu interface, NAS signalling can be piggyback on RRC message or sent on its own in DL/ULInformationTransfer message

For sidelink, B is needed to cover all cases where the PC5-S message is to be triggered by its own. Besides this alternative, from another perspective, LTE ProSe already assigns dedicated LCH to carry PC5-S directly, as follows. Considering even in Uu interface, SRB2 is only used for NAS message, so it is possible to adopt a dedicated sidelink SRB for NAS message carried directly on AS-layer without RRC container. So in short:
1. To design a new RRC procedure to carry PC5-S signalling, e.g., SLInformationTransfer;

2. To reuse the legacy ProSe method, i.e., PC5-S signalling can be sent without RRC;

Table 6.2.4-1 Values of LCID for SL-SCH

	Index
	LCID values

	00000
	Reserved

	00001-01010
	Identity of the logical channel

	01011-10100
	Identity of the logical channel which is used for duplication

	10101-11011
	Reserved

	11100
	PC5-S messages that are not protected

	11101
	PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"

	11110
	Other PC5-S messages that are protected

	11111
	Padding


Observation 9 In ProSe, PC5-S can be sent directly on a dedicated LCH without RRC layer.

Alternative 1 allows the PC5-S message and PC5-C message shares the same LCH, so that is more flexible. For case-A above, it can be defined only if the detailed PC5-S and PC5-RRC procedure has been defined, and the piggyback case is clearly defined. Since it is more an optimization if compared to case-B.

Proposal 5 Define PC5-RRC message to carry PC5-S message only, e.g., SLInformationTransfer. 
Proposal 6 RAN2 further discuss if any PC5-RRC message needs to piggyback PC5-NAS messages.
2.4 Issue-4: Unicast vs. Group-cast

On the one hand, RAN1 has agreed mode-2d resource configuration is to be done via high layer signalling as follows:
Agreements:

· At least for the purpose of evaluation, in Mode-2(d), at least for group operation, a member UE transmits on resources configured by another UE (S-UE) within the same group

· High layer signaling is assumed between S-UE and a member UE

Observation 10 The high-layer signaling for resource configuration in mode-2d as agreed by RAN1 can be implemented as a part of PC5-RRC based AS-layer configuration procedure.

Therefore, the high layer signalling which are used to carry the configuration can be implemented in two ways (here we assume the signalling is preferably implemented by RRC instead of MAC CE, considering the various detailed parameters for resource configuration):

A. Sent via unicast PC5-RRC connection from the head-UE to each member-UE individually;

B. Sent via the group-cast PC5-RRC connection from the head-UE to all member-UE, e.g., similar to MCCH for cellular MBMS.
As being discussed in [104#60], companies are generally negative for PC5 RRC connection for group-cast, due to either the complexity of PC5-RRC connection management for group-cast or the unclear differentiation of unicast PC5-RRC connection for uni-cast, e.g., between head-UE and member-UE. Therefore, we slightly prefer option-B, in order to avoid the dependence between unicast connection between head-UE and member-UE.
Proposal 7 RAN2 to discuss how to implement the resource configuration in mode-2d, either via unicast connection between head-UE and member-UE, or via group-cast connection between head-UE and member-UEs.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Whether bi-directional capability is needed depends on whether bi-directional AS configuration is needed.
Observation 2
Different traffic initiator does not necessarily lead to different controller / controlled UE.
Observation 3
Bi-directional configuration seems only motivated in case the two UEs are the group-header of different group-cast sessions.
Observation 4
It is questionable how for bi-directional configuration to solve the configuration collision.
Observation 5
Enquiry-based capability transfer procedure for Uu interface helps to reduce signalling overhead.
Observation 6
Without enquiry message, capability transfer together with PC5-S direct communication request message would cause concern on signalling overhead and resource consumption.
Observation 7
For Uu interface, RRCReconfiguration message is used to establish SRB2/DRB.
Observation 8
For Uu interface, NAS signalling can be piggyback on RRC message or sent on its own in DL/ULInformationTransfer message
Observation 9
In ProSe, PC5-S can be sent directly on a dedicated LCH without RRC layer.


Based on the observations, we propose:
Proposal 1
For bi-directional configuration, the use case needs to be clarified, and the configuration collision needs to be solved.
Proposal 2
Apply the enquiry based capability transfer procedure to sidelink, and up to UE implementation on when to trigger the UE capability enquiry message.
Proposal 3
For sidelink, the AS-layer configuration procedure can be used to establish dedicated sidelink SRB / DRB.
Proposal 4
For sidelink, the AS-layer configuration cannot be sent unprotected before security activation if it is used to establish dedicated sidelink SRB/DRB.
Proposal 5
Define PC5-RRC message to carry PC5-S message only, e.g., SLInformationTransfer.
Proposal 6
RAN2 further discuss if any PC5-RRC message needs to piggyback PC5-NAS messages.
Proposal 7
RAN2 to discuss how to implement the resource configuration in mode-2d, either via unicast connection between head-UE and member-UE, or via group-cast connection between head-UE and member-UEs.
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