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1 Introduction

In the RAN2#107bis meeting, it was agreed that
Agreements on SLRB configuration and UE state transition: 

1: 
When UE performs state transition, the mapping between PC5 QoS profile and SLRB should follow the SLRB configurations of the new UE state. FFS for the UE behavior before the acquisition of new configuration.

Agreements on RLC UM: 

1: 
For SL groupcast/broadcast, only uni-directional RLC UM SLRB is supported (i.e. no support of bi-directional RLC UM SLRB). FFS on SL unicast. 

In this contribution, we discuss the left issues on SLRB configuration.
2 Discussion
2.1 Issue-1: RLC mode collision issue
Before discussion on the solution, one key point of this problem is that, this problem arise due to the agreed symmetric configuration framework, i.e., the two UE can initiate the SLRB configuration independently, without any role differentiation (e.g., one as master, the other as slave), and thus when the two sides try to configure a same LCID with different RLC mode, collision happens.

Observation 1 The RLC mode collision issue is because of the agreed symmetric PC5 AS-layer configuration procedure.
During the offline and online discussion at RAN2#107bis, we observe two types of target scenarios:
· Scenario-1: we assume that there is a specific order between the AS-layer configuration between the two UEs, e.g., firstly a UE-A sends the AS-layer configuration to UE-B, and afterwards (i.e., after reception of the AS-layer configuration from UE-A), UE-B initiate the AS-layer configuration;

· Scenario-2: we assume that the two UEs can initiate the AS-layer configuration at the same time, i.e., it is possible that before the reception of AS-layer configuration from UE-A, UE-B can already initiate the AS-layer configuration.

Therefore, although scenario-1 is possible case, we should not limited to scenario-1. Hence, scenario-2 should be definitely taken into account, which is a more challenging case, i.e., cannot be solved by enforcing a UL report from UE-B to the network. Otherwise, if we limit to scenario-1, it means that we abandon the symmetric framework, and thus the problem of configuration collision will disappear.
Observation 2 To solve the RLC mode collision issue, we should not mandate UE-B to initiate the AS-layer configuration transmission after the reception of AS-layer configuration from UE-A.
2.1.1 Solution-1: Pre-fixed LCID to RLC mode mapping
Firstly, in case of the LCID space that can be used by the two UEs are overlapping with each other (no matter whether it is the dedicated configuration / SIB / pre-configuration to allocate the LCID, or the UE to allocate the LCID), considering the two side may initiate the configuration at the same time, without pre-coordination, the only way to avoid colliding RLC mode configuration on the same LCID is some pre-coordination:
· Either by fixing it in the specification, i.e., a pre-fixed RLC mode for each available LCID;

· Or by coordination by network entities, but that requires no only the coordination between RAN node, but also the coordination with pre-configuration, i.e., the UICC/ME vendor or PCF entity. 
Considering the complexity of the latter one, the former one is more feasible in practice, i.e.,
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Figure 1 Aligned configuration of RLC mode for unicast SL

As shown in Figure 3, as long as the same RLC mode is configured for the same SLRB (AM is used for SLRB1 of both sides, while UM is used for SRB2/3/4 of both sides), this problem can be avoided. 

Observation 3 If the LCID space that can be used by the two counterpart UEs are overlapping, specified configuration of LCID to RLC mode mapping can solve this issue.

2.1.2 Solution-2: Non-overlapping LCID space
Or if the LCID space of the two UEs are non-overlapping, there would not no such RLC mode collision issue. One example is direction-specific LCID division, i.e., the collision can be avoided by separating the LCID using for TX by UE-A and TX by UE-B (please note here the TX and RX are for SDAP PDU level TX and RX), 
· LCID x~y is used for TX by UE who sends the Direct_Communication_Request, and 
· LCID w~z is used for TX by UE-B who receives the Direct_Communication_Request. 
The range of x~y and w~z can be specified in specification.
Observation 4 If the LCID space that can be used by the two counterpart UEs are non-overlapping, the RLC mode collision issue can be solved.
Considering that companies have converge on independent / symmetric PC5-RRC procedure, solution-1A is not straightforward since the traffic may be initiated by either UE, i.e., the configuration of SLRB are independent for the two UEs. So if one would like to avoid further impact to symmetric PC5-RRC procedure design principle, the easiest solution is to rely on 

2.1.3 Solution-1 vs. Solution-2
Solution-2 has some left issues to solve but it keeps the LCID-RLC_mode association flexibility, which does not exist in solution-1. But solution-1 loses the flexibility to configure RLC mode for each LCID. In short, both solutions are feasible solutions, and worth further RAN2 discussion.
Proposal 1 For the RLC mode collision issue, RAN2 discuss either 1) fix the RLC mode for each LCID in specification, 2) separate the LCID space of the two UEs.
2.2 Issue-2: Misaligned SLRB configuration
Regardless whether there is RLC mode collision issue, another issue to handle is that when UE-A is configured a SLRB on a LCID, where UE-B has not been configured with a SLRB accordingly.
Observation 5 The misaligned SLRB configuration issue is independent of RLC mode collision issue.
On the other hand, this issue is not limited to RLC AM, i.e., the reserve link is also needed for RLC UM, if the ROHC is enabled and thus the reverse link has to be used to carry the ROHC feedback which is a PDCP control PDU.

Observation 6 The misaligned SLRB configuration issue is applicable to both RLC AM and RLC UM.

For this issue, when it comes to IDLE/INACTIVE or out-of-coverage UE, considering that the content of SIB or pre-configuration is fixed, there is no way to reuse the “UE reporting” procedure which is only possible for RRC_CONNECTED UE. Therefore, the only way to handle that is to leave all things to UE implementation, i.e., it is up to UE implementation to configure the SLRB parameters accordingly.
Proposal 2 For RRC_IDLE/INACTIVE and out-of-coverage UE, for the misaligned SLRB configuration issue, it is up to UE implementation to derive the SLRB configuration.

For RRC_CONNECTED UE, for mode-1 case, the report is needed anyway, i.e., the corresponding LCID has to be configured to a LCG to enable BSR – Otherwise, the buffered data for this LCID cannot trigger BSR and thus cannot get SL grant. The only left issue is what content to be included in the UL report:
· LCID: this is needed in case the LCID is allocated by network. Otherwise, it is not needed;
· RLC mode: this is not needed if solution-1 is adopted for Issue-1 and if it is up to network to select the LCID, i.e., the network can know the required RLC mode from the reported LCID. Otherwise, it is needed.
Proposal 3 To solve the misaligned SLRB configuration issue, RAN2 discuss the necessity of reporting LCID and/or RLC mode.
2.3 Issue-3: AS-layer configuration update due to state change

The here issue is how the 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 delta configuration from network when in CONNECTED state;
The 4 cases are shown as follows:
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Figure 2 The state transition cases (case-A, B, C, D)
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.
Observation 7 During some state transition cases (e.g., between pre-configuration and SIB, between different SIBs, between dedicated RRC and SIB), the UE cannot get delta configuration from dedicated RRC / SIB / preconfiguration.

One way is that it is up to TX-UE to “translate” the full configuration from dedicated RRC / SIB / pre-configuration to delta configuration on PC5-RRC, via AS-layer configuration. But that is not always possible since some parameters cannot be changed after DRB re-established. For these type of parameter, the reconfiguration can only be implemented by SLRB release and add, i.e., full configuration.
Observation 8 Since some parameters cannot be changed after DRB being established, full configuration is unavoidable.

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 4 Support full configuration on PC5-RRC based AS-layer configuration procedure, in order for the case that TX-UE switches between configuration(s) without delta signalling.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
The RLC mode collision issue is because of the agreed symmetric PC5 AS-layer configuration procedure.
Observation 2
To solve the RLC mode collision issue, we should not mandate UE-B to initiate the AS-layer configuration transmission after the reception of AS-layer configuration from UE-A.
Observation 3
If the LCID space that can be used by the two counterpart UEs are overlapping, specified configuration of LCID to RLC mode mapping can solve this issue.
Observation 4
If the LCID space that can be used by the two counterpart UEs are non-overlapping, the RLC mode collision issue can be solved.
Observation 5
The misaligned SLRB configuration issue is independent of RLC mode collision issue.
Observation 6
The misaligned SLRB configuration issue is applicable to both RLC AM and RLC UM.
Observation 7
During some state transition cases (e.g., between pre-configuration and SIB, between different SIBs, between dedicated RRC and SIB), the UE cannot get delta configuration from dedicated RRC / SIB / preconfiguration.
Observation 8
Since some parameters cannot be changed after DRB being established, full configuration is unavoidable.


And thus we propose:
Proposal 1
For the RLC mode collision issue, RAN2 discuss either 1) fix the RLC mode for each LCID in specification, 2) separate the LCID space of the two UEs.
Proposal 2
For RRC_IDLE/INACTIVE and out-of-coverage UE, for the misaligned SLRB configuration issue, it is up to UE implementation to derive the SLRB configuration.
Proposal 3
To solve the misaligned SLRB configuration issue, RAN2 discuss the necessity of reporting LCID and/or RLC mode.
Proposal 4
Support full configuration on PC5-RRC based AS-layer configuration procedure, in order for the case that TX-UE switches between configuration(s) without delta signalling.
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