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1 Introduction

In the RAN2#105 meeting, it was agreed that
Agreements on V2X unicast:
1: PC5-RRC is used to exchange UE capability and AS-layer configuration at least.

2: PC5-RRC based UE capability transfer procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.

3: PC5-RRC based UE capability transfer can be done in either one-way or two-way manner. Further details can be discussed in WI stage.

4: Further details on which UE to send out its own capability information can be discussed in WI stage.

5: PC5-RRC based AS-layer configuration procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.

6: PC5-RRC based AS-layer configuration can be done in a two-way manner. Further details can be discussed in WI stage.

7: Further details on which UE to send out PC5-RRC based AS-layer configuration can be discussed in WI stage.
In RAN2#105bis, the following is agreed

Agreements on PC5-RRC message exchange: 
1: 
PC5-RRC connection is needed to establish SL UE context. Synchronization of SL UE context between two UEs is supported by the concept of PC5-RRC connection.


- Need for PC5-RRC state is FFS.


> Option 1: Define PC5-RRC state for unicast operation.



> Option 2: Refer to PC5-S state for unicast operation

- SL UE context may include at least SL UE capability of the destination UE.


> FFS whether AS configuration information can be also stored in SL UE context.

- UE context is per destination UE.



> It is considered that UE may store UE capability of the destination UE for a newly 


coming service between UEs in unicast.


> It may depend on SA2 discussion related to layer-2 ID allocation. RAN2 will come 


back if there is a problem based on SA2 progress.

- FFS whether explicit PC5-RRC connection establishment procedure is needed or not.
2: 
Security aspect comes back after SA3 progress (if there is any issue/problem).

Agreements on PC5-RRC signalling flow: 
1: 
Separate RRC messages are defined capability transfer and for AS-layer configuration. FFS on whether the two messages can be transmitted together in the same MAC PDU.

2:
Set the following 2a, 2b and 2c as RAN2 working assumption:

2a:
Do not encapsulate PC5-S message related to link setup into PC5-RRC message for AS-layer configuration.

2b:
PC5-RRC message for AS-layer configuration is not to be sent unprotected, so is not to be sent together with PC5-S messages like Direct Communication Request.

2c:
Do not encapsulate PC5-S message related to link setup into PC5-RRC message for capability information.
In RAN2#106, it was agreed that

Agreements on PC5-RRC: 
1: 
Need bi-directional procedure for capability transfer procedure for bi-directional SL traffic.

2:
Working assumption: both bi-directional one-way procedure and two-way procedure for capability transfer are allowed. FFS on how to support in details.

3:
Need bi-directional procedure for AS-layer configuration procedure for bi-directional SL traffic.

4:
Apply the two-way procedure to bi-directional AS-layer configuration, but no need for figure in RRC specification correspondingly.

5:
Need to handle failure case for AS-layer configuration. Explicit failure message is used as baseline. Timer-based solution is also needed on top of explicit failure message.

In this contribution, we discuss the left issues on PC5-RRC for unicast SL.
2 Discussion
2.1 Issue-1: Initiation condition

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: before this procedure, only SRB0/1 can be used, and after this procedure, SRB2 and DRB can be used as well. 

Considering the WA as follows:

2b:
PC5-RRC message for AS-layer configuration is not to be sent unprotected, so is not to be sent together with PC5-S messages like Direct Communication Request.

RAN2 has to wait for SA3 reply to further decide whether to confirm the WA or not.

Observation 1 RAN2 has to wait for SA3 reply to further decide whether to confirm the WA that the AS-layer configuration has to be done after security activation.
During the SI phase, RAN2 has identified one possible procedure for AS-layer configuration, i.e,
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Figure 3 SL AS layer configuration information flow, successful

· For Configuration Message: As captured in the TR, Uu signalling is needed for UE1 to derive the configuration message.
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Figure 7-1: SLRB configuration for SL unicast (UE-specific)

In Step 0 of Figure 7-1, the PC5 QoS profile, i.e. a set of specific PC5 QoS parameters, and PC5 QoS rule for each PC5 QoS flow are provisioned to the UE in advance by service authorization and provisioning procedures as in [6]; similarly, PC5 QoS profile for each QoS flow is also provisioned to the gNB/ng-eNB in advance. Then, when packet(s) arrive, the UE can first derive the identifier of the associated PC5 QoS flow(s) (i.e. PC5 QFI) based on the PC5 QoS rules configured in Step 0, and may then report the derived PC5 QFI(s) to the gNB/ng-eNB in Step 3. The gNB/ng-eNB can derive the QoS profile(s) of these reported PC5 QFI(s) based on the provisioning from 5GC in Step 0, and may signal the configurations of the SLRB(s) associated with the PC5 QFI(s) UE reported via RRC dedicated signalling in Step 4. These SLRB configurations may include PC5 QoS flow to SLRB mapping, SDAP/PDCP/RLC/LCH configurations, etc. In Step 5, the UE in the AS establishes SLRB(s) associated with the PC5 QFI(s) of the packet(s) with the peer UE as per gNB/ng-eNB configuration, and maps available packet(s) to the SLRB(s) established. SL unicast transmission can then occur.

Therefore, the signalling content of AS-layer configuration comes from network/pre-configuration. For RRC_CONNECTED UE, it is more straightforward to use RRCReconfiguration.
· Configuration Complete: considering it can only be the UE itself to judge whether the incoming configuration is feasible or not, i.e., to reply with complete or failure, there is no need for network involvement for this signalling.

Proposal 1 UE initiates AS-layer configuration message after receiving updated sidelink-related configuration, i.e., RRCReconfiguration for RRC_CONNECTED UE, SIB for RRC_INACTIVE or RRC_IDLE UEs, or pre-configuration for out-of-coverage case.
Another left issue is how UE would behave during transition of different coverage scenarios, or different states, e.g. 

A. When UE switch between in-coverage and out-of-coverage case;

B. When UE switch between different cells when in IDLE/INACTIVE state;

C. When UE switch between IDLE/INACTIVE and CONNECTED state;

D. When UE receives reconfiguration from network when in CONNECTED state;
The 4 cases are shown as follows:
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Besides case-D, for all the other cases, UE would switch from configuration-1 to configuration-2, but no delta configuration between configuration-1/2 in this procedure:

A. UE switch between pre-configuration and SIB;

B. UE switch between different SIBs;

C. UE switch between dedicated RRC and SIB;
This is similar to the use case of full configuration in Uu interface, which can also happen in case-D
5.3.5.8
Radio Configuration involving full configuration option
So to handle case-A/B/C above, full-configuration-like mechanism needs to be supported for AS-layer configuration in PC5-RRC.

Proposal 2 Support full configuration on PC5-RRC based AS-layer configuration procedure, to support the case that TX-UE switches between configuration(s) without delta signalling.
2.2 Issue-2: One or multiple SRB
Considering Uu interface, 
· SRB0 is needed due to different protocol stack, e.g., the lack of PDCP;

· SRB1 is needed to carry most RRC messages;

· SRB2 is needed to carry NAS signalling;

I.e., if one limits to PC5-RRC messages only (i.e., not considering PC5-S message), if the protocol stack is the same, there is no need to further split between SRB0 and SRB1.
Observation 2 There is no motivation to use separate SRBs to serve different protocol stacks.
Proposal 3 Define one sidelink SRB, which is used to carry PC5-RRC based AS-layer configuration messages.
On the one hand, in order to support PC5-RRC/-S message exchange before/during AS-layer configuration, SRB with fixed TX-and-RX related parameter setting is needed.

On the other hand, according to TS 33.303, the necessity of multiple LCID comes from the requirement from SA3, which however is limited to PC5-S
The bearer with LCID = 28 shall be used to carry signalling messages that are not protected.

The bearer with LCID = 29 shall be used for Direct Security Mode Command and Direct Security Mode Complete.

The bearer with LCID = 30 shall be used for other signalling messages that are confidentiality and integrity protected.

The bearer with LCID = 1 to 10 may be used for user plane traffic with confidentiality protection.

Furthermore, for PC5-RRC, which does not exist in ProSe, it might be also up to SA3 to decide whether different LCID is needed for different PC5-RRC.
Proposal 4 RAN2 further wait for SA3 input to decide whether to allow more than one SRB, e.g., to serve PC5-RRC/-S separately, or to serve different PC5-S messages.
2.3 Issue-3: Abnormal case handling

In RAN2#106, it was agreed that

5:
Need to handle failure case for AS-layer configuration. Explicit failure message is used as baseline. Timer-based solution is also needed on top of explicit failure message.

Firstly, one issue is the initiation condition for failure message. Compared with the condition in Uu interface
2>
else if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over the SRB1; 

3>
continue using the configuration used prior to the reception of RRCReconfiguration message;

3>
if AS security has not been activated:

4>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'

3>
else if AS security has been activated but SRB2 and at least one DRB have not been setup:

4>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';

3>
else:

4>
initiate the connection re-establishment procedure as specified in 5.3.7, upon which the reconfiguration procedure ends;

The sidelink behaviour can be similar, i.e., the failure message is initiated when the RX-UE cannot comply with the configuration.
Proposal 5 If the UE is able to comply with the received configuration in AS-layer configuration message, it initiates PC5-RRC based AS-layer Configuration Complete. Otherwise, it initiates PC5-RRC based AS-layer configuration failure.
Secondly, how for TX UE to react on the explicit failure message:
· Either, it can be handled as a case of RLF, i.e., rely on PC5-S layer to disconnect the unicast link, e.g., by sending disconnect request;
· Or, it can be handled by sending an updated AS-layer configuration.
In order to support the former one, it requires the support of UL signalling to report NW on the failure, which would trigger a further updated configuration from network. In short, whether to support the former case depends on whether RAN2 would like to further dig into the procedure for network to
· Either provide a reconfiguration to TX-UE, and thus trigger a reconfiguration on PC5-RRC as well;

· Or refuse to provide a reconfiguration, and thus leads to PC5-RRC connection release;

Considering the additional specification effort, we prefer stick to the latter case. 
The latter case has to be enabled anyway. Similarly, if timer expires before receiving response from the counterpart UE, it can be judged as an RLF case, so one can follow the normal procedure for RLF handling.
Proposal 6 Receiving AS-layer configuration failure message, or if timer expires before receiving response from counterpart UE, UE handles it as sidelink RLF.

3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
RAN2 has to wait for SA3 reply to further decide whether to confirm the WA that the AS-layer configuration has to be done after security activation.
Observation 2
There is no motivation to use separate SRBs to serve different protocol stacks.


And thus we propose:
Proposal 1
UE initiates AS-layer configuration message after receiving updated sidelink-related configuration, i.e., RRCReconfiguration for RRC_CONNECTED UE, SIB for RRC_INACTIVE or RRC_IDLE UEs, or pre-configuration for out-of-coverage case.
Proposal 2
Support full configuration on PC5-RRC based AS-layer configuration procedure, to support the case that TX-UE switches between configuration(s) without delta signalling.
Proposal 3
Define one sidelink SRB, which is used to carry PC5-RRC based AS-layer configuration messages.
Proposal 4
RAN2 further wait for SA3 input to decide whether to allow more than one SRB, e.g., to serve PC5-RRC/-S separately, or to serve different PC5-S messages.
Proposal 5
If the UE is able to comply with the received configuration in AS-layer configuration message, it initiates PC5-RRC based AS-layer Configuration Complete. Otherwise, it initiates PC5-RRC based AS-layer configuration failure.
Proposal 6
Receiving AS-layer configuration failure message, or if timer expires before receiving response from counterpart UE, UE handles it as sidelink RLF.
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