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1 Introduction

In RAN2#106, the following agreement has been reached
9:
For SL unicast of a UE, the NW-configured/pre-configured SLRBs configurations include the SLRB parameters that are only related to TX, as well as the SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs.

10:
For SL unicast, the initiating UE informs the peer UE of SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs. FFS on the detailed parameters.

In this contribution, we discuss the left issues for RLC mode configuration collision, during SLRB configuration for unicast SL.
2 Discussion
2.1 Problem
Firstly, one reason of this issue is different QoS-to-bearer mapping: The two RLC modes (UM and AM) are for different types of QoS requirement, for which the mapping from QoS to bearer might be however different for the two UEs. In more details, RLC UM is applicable to delay-critical traffic, but RLC AM is more for reliability-critical traffic. I.e., for a same LCID, if UE-A maps PQI-1 flow into it, while UE-B maps PQI-2 flow into it, it causes the two paired UE cannot figure a setting which is compatible with both PQI-1 and PQI-2.

Observation 1 Different QoS-to-bearer mapping at two UEs may cause colliding RLC mode configuration on a same bearer.

Secondly, even if the same QoS-to-bearer mapping is applied at the two sides, the different configuration implementation of the two gNB may results different RLC mode selection for a same PQI flow, i.e., the two gNB selects different RLC mode for a same flow mapped to a same LCID.

Observation 2 Different RLC mode selection at two UEs for a same PQI flow may cause colliding RLC mode configuration on a same bearer.
2.2 Solution
To solve this issue, there could be different alternatives: i.e., uni-directional RLC mode or bi-directional RLC mode.
2.2.1 Uni-directional RLC AM mode
In [2], uni-directional RLC mode is proposed.
· Pros: it sticks to the design principle of independent configuration of the two UEs, so that it tries to adapt RLC design to the scenario that the two UEs maps the same PQI flow to different bearers. In this case, if the two UEs selects AM for the same PQI, i.e., AM for bearer-A and for UE-1 TX and UE-2 RX, but AM for bearer-B for UE-1 RX and UE-2 TX;
· Cons: Spec impact would be huge, since a new RLC modelling is to be applied, e.g., one needs to enable ARQ SR from RLC RX entity of another LCH different from the LCH used by the RLC TX entity. Furthermore, it cannot solve the case that if the two UEs selects different RLC mode for same PQI flow. In other words, to ensure that, some kind of coordination is needed. In that case, it would further cause an issue that how to interact between the two RLC modes when status report of AM sub-entity is to be transmitted by UM sub-entity.
Observation 3 Unidirectional RLC AM mode solution would cause big impact to UP design.

Observation 4 Unidirectional RLC AM mode solution also requires coordination on RLC mode selection for a same PQI flow.

2.2.2 Bi-directional RLC AM mode

In this solution, UE stick to the legacy RLC mode, i.e., bi-directional RLC AM mode.

· Pros: it sticks to the original RLC mode, so that no impact to the RLC mode;

· Cons: the left issue is how to avoid the configuration collision, i.e., different RLC mode is configured for a same LCID.

However, considering the huge impact to UP stack in solution-1 above, bi-directional RLC AM mode should be applied as baseline, and further discussion is needed on how to handle the RLC mode configuration collision.

Proposal 1 RAN2 does not purse RLC modelling change for RLC mode configuration collision issue, and further discuss how to solve the configuration collision.

2.2.2.1 Solution-2A: RLC mode alignment via UE
For the left issue above, in [3], QoS mapping coordination is proposed. However, it breaks the design principle of independent configuration of the two UEs, i.e., it implies that the role of two UEs are differentiated, in a way that there is only one UE to be in charge of RLC mode configuration, and the other UE has to follow the RLC mode selected of the UE. It will 
A. Cause further specification effort to define the UE role;

B. Cause further impact on PC5-RRC procedure, i.e., the AS-layer configuration by the UE-B has to wait for the AS-layer configuration by UE-A, if UE-A is defined as the UE who is in charge of RLC mode configuration;

Even the two points above is not enough, e.g.,

· When establishing unicast connection between UE-A and UE-B, if gNB-A decides to establish two SLRB to serve the QoS flows, and select RLC AM for LCID-1 and RLC UM for LCID-2, UE-B can forward the configuration to gNB-B for RLC mode alignment, via PC5-RRC signalling from UE-A to UE-B. This reflects points A and B above.
· However, if gNB-2 decides to establish three SLRBs to serve the QoS flows: For LCID-1/2, it can follow the gNB-A decision, yet For LCID-3, it may decide by its own. In this case, UE-A needs to forward the configuration of UE-B to gNB-A as well, in case the gNB-A may configure LCID-3 in the future for other newly arrived QoS flows. In this case, UE-B acts as the control-UE instead, and the signalling for RLC mode alignment is needed for the reverse direction as well.
Observation 5 Coordination solution requires UE role differentiation, and would cause impact to PC5-RRC procedure design.
2.2.2.2 Solution-2B: RLC mode alignment via network or fixing in specification
Considering that companies have converge on independent / symmetric PC5-RRC procedure, solution-2A is not straightforward since the traffic may be initiated by either UE, i.e., the configuration of SLRB are independent for the two UEs.
Considering the above, if one would like to 

· Avoid the impact to RLC modelling, and also
· Avoid the impact to symmetric PC5-RRC procedure design principle

The easiest solution is to rely on 
· Either network side coordination: Xn signalling, or OAM solution;

· Fixing in the specification 
Similar to group-cast and unicast case, so that the RLC mode of the same SLRB are aligned, so no need for further specification effort on this issue.
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Figure 3 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. This still allows independent setting of other parameters, including the mapped QoS flows. 

Observation 6 Coordination by network helps to save specification effort on PC5-RRC signalling.
2.2.3 Solution comparison
Solution-1 is not preferred due to the impact on legacy UP stack.

Solution-2A is feasible, but it somehow collides with the design spirit of symmetric configuration. If this solution is adopted, one may ask: why not let one UE configure all the parameter, i.e., not limited to the RLC mode, of PC5 connection to the other UE.

Solution-2B saves the PC5-RRC change and keep the legacy UP stack.
Proposal 2 For unicast SL, reply on 1) network side coordination or 2) fixing in the specification to align the RLC mode of the same LCID.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Different QoS-to-bearer mapping at two UEs may cause colliding RLC mode configuration on a same bearer.
Observation 2
Different RLC mode selection at two UEs for a same PQI flow may cause colliding RLC mode configuration on a same bearer.
Observation 3
Unidirectional RLC AM mode solution would cause big impact to UP design.
Observation 4
Unidirectional RLC AM mode solution also requires coordination on RLC mode selection for a same PQI flow.
Observation 5
Coordination solution requires UE role differentiation, and would cause impact to PC5-RRC procedure design.
Observation 6
Coordination by network helps to save specification effort on PC5-RRC signalling.


Based on the observations, we propose:
Proposal 1
RAN2 does not purse RLC modelling change for RLC mode configuration collision issue, and further discuss how to solve the configuration collision.
Proposal 2
For unicast SL, reply on 1) network side coordination or 2) fixing in the specification to align the RLC mode of the same LCID.
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