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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 RAN2#107, the following agreement has been reached

6:
One bi-directional SLRB based RLC AM is taken as the baseline for SL RLC design. FFS possible enhancements.

In this contribution, we discuss the left issues for RLC mode configuration collision, during SLRB configuration for unicast SL.
2 Discussion
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.
According to the agreement from RAN2#107, this contribution is to propose solutions based on bi-directional RLC AM.
2.1 Solution-1: RLC mode alignment via UE
In [3], QoS mapping coordination is proposed, i.e., the key point is enforce UE-B to follow the RLC mode selection of UE-A. In this method, there are several left issues.
Firstly, if for a LCID x, UE-A is configured with RLC AM, while UE-B is configured with RLC UM, it may be because:

· The dedicated-RRC/SIB/pre-configuration of UE-A maps delay-tolerant/ultra-reliable traffic to LCID x;
· The dedicated-RRC/SIB/pre-configuration of UE-B maps delay-critical/reliability-tolerant traffic to LCID x;
So if one simply require UE-B to follow the RLC mode selected by UE-A, but keep the flow-to-bearer mapping unchanged, the AS-layer parameter setting may fail to secure the QoS requirement of the flows mapped to the bearer.
Observation 3 If UE-B needs to follow RLC mode selected by UE-A, it is hard to ensure the RLC mode selected by UE-A can ensure the QoS flows mapped to SLRB at UE-B.
Secondly, during RAN2#107, different TX-related parameters are identified for UM and AM case:

4-2: RLC SN field length is both Tx and Rx parameter and applicable to SL broadcast, groupcast and unicast. 

4-4: T-PollRetransmit timer is Tx only parameter and applicable to SL unicast.

4-5: PollPDU is Tx only parameter and applicable to SL unicast. 

4-6: PollByte is Tx only parameter and applicable to SL unicast.

4-7: MaxRetxThreshold is Tx only parameter and applicable to SL unicast. 

I.e., besides parameter 4-2 which is applicable to both RLC AM and UM, the other parameters, 4-4/5/6/7 are all for RLC AM only. For example, the problem is UE-B may fail to get parameter 4-4/5/6/7 in the following scenario:

- On the one hand, the dedicated-configuration/SIB/pre-configuration indicate RLC UM for a LCID x, so no setting on parameter 4-4/5/6/7 in dedicated-configuration/SIB/pre-configuration;

- On the other hand, UE-A indicates the RLC AM for LCID x, so setting for parameter 4-4/5/6/7 is needed;

Observation 4 If UE-B needs to follow RLC mode selected by UE-A, one left issue is how for UE-B to get the setting of RLC-AM specific TX-related parameters, including T-PollRetransmit, PollPDU, PollByte, MaxRetxThreshold, which may not be available if it was configured as RLC UM mode by serving cell of UE-B.
Considering the two left issues above, there could be two way-out.
2.1.1 Solution-1A: Network control SL LCID allocation, but revise the TX-centric configuration into a master-slave configuration
In this solution, the LCID allocation is still in network control, and thus RLC mode collision for LCID allocated by different network entities cannot be avoided.

One needs to revert the agreement on SLRB so far, i.e., to change the TX-centric configuration to a master-slave configuration, i.e., for unicast case:

· UE-B follows the QoS flow to bearer mapping from UE-A;

· UE-B also follows the SLRB configuration of UE-A, i.e., AS-layer parameters as well including RLC mode.
Using this method, the two left issues above can be solved, but the specification effort would be increased, i.e., RAN2 has to start from scratch to figure out the details on the master-slave configuration framework.
Observation 5 Specification effort is huge if one revert the TX-centric configuration framework.
2.1.2 Solution-1B: UE decided LCID allocation, and separate the LCID used for TX of the two UEs
In this solution, the LCID can be decided by UE, so that the RLC mode collision can be solved by choosing a different LCID.
A. One example is direction-specific LCID division. 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), E.g., 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.
B. Another example is flexible LCID division based on associated RLC mode. E.g., if UE-B receives the AS-layer configuration from UE-A first, and it realizes that a LCID x is configured as RLC AM (or UM) by UE-A, it can associate LCID x to a SLRB which is also configured as RLC AM (or UM). Otherwise, a different LCID y is to be chosen by UE-B for the SLRB.
In this way, the first issue on flow-to-bearer mapping can be solved, i.e., the flow-to-bearer mapping is still controlled by two UE independently, with AS-layer parameters configured correspondingly. 
However, the second left issue requires further discussion. Although LCID x is used for SDAP PDU TX by UE-A, it may be used for PDCP control PDU, e.g., ROHC feedback TX by UE-B, so it may need RLC AM TX-related parameter as well. Possible solutions include:
· UE-B obtain the parameter from NW. In this case, one has to further consider how for NW to know the need of such parameter.
· UE-B obtain the parameter from UE-A.

· UE-B decides on the parameter by its own.
Observation 6 UE-decided LCID allocation can solve the issue of QoS-to-bearer misalignment.

Observation 7 Further discussion is needed on how for the RX-UE to acquire TX-related RLC TX parameter for PDCP control PDU TX, e.g., ROHC feedback.
2.2 Solution-2: RLC mode alignment fixed in specification
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 
· Either network side coordination, i.e., OAM solution, 
· Or being fixed in the specification, i.e., 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.

However, the OAM complexity since the coordination has to be secured between dedicated-RRC/SIB/pre-configuration, so it is not preferred compared to fixed-in-spec solution.

Observation 8 OAM configuration is complex since it requires coordination between dedicated-RRC/SIB/pre-configuration.
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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. 
2.3 Pros/Cons Analysis
	
	Impact to PC5-RRC
	Impact to RRC
	Impact to User Plane

	Solution-1A
	PC5-RRC has to be re-designed according to the master-slave framework;
	Slave-UE ignore the configuration from dedicated-RRC/SIB/pre-configuration
	Current LCID number for unicast SL DRB is enough
LCID-RLC_Mode association is flexible

	Solution-1B
	Keep the current TX-centric framework
	FFS on how for each UE (on the LCID for RX) to get the TX-related parameter.
	FFS whether the current LCID number for unicast SL DRB is enough
LCID-RLC_Mode association is flexible

	Solution-2
	Keep the current TX-centric framework
	Keep the current TX-centric framework
	Current LCID number for unicast SL DRB is enough
LCID-RLC_Mode association is fixed (or OAM complexity is high)


Solution-1A is feasible, but it collides with the design spirit of symmetric configuration, so the specification effort would be huge. Solution-1B has some left issues to solve but it keeps the LCID-RLC_mode association flexibility, which does not exist in solution-2. But solution-2 loses the flexibility to configure RLC mode for each LCID. In short, Solution-1B or solution-2 is preferred.
Proposal 1 For unicast SL, RAN2 discuss either 1) fix the RLC mode for each LCID in specification, 2) leave the LCID selection to UE implementation, i.e., up to UE to select LCID to ensure non-colliding RLC mode for the two directions.
Proposal 2 If RAN2 agrees to leave the LCID selection to UE implementation, RAN2 further discuss 1) how many LCID is allocated for DRB for each UE in unicast SL; 2) how for RX UE to obtain TX-related RLC AM parameter (including T-PollRetransmit, PollPDU, PollByte, MaxRetxThreshold) for PDCP control PDU TX.
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
If UE-B needs to follow RLC mode selected by UE-A, it is hard to ensure the RLC mode selected by UE-A can ensure the QoS flows mapped to SLRB at UE-B.
Observation 4
If UE-B needs to follow RLC mode selected by UE-A, one left issue is how for UE-B to get the setting of RLC-AM specific TX-related parameters, including T-PollRetransmit, PollPDU, PollByte, MaxRetxThreshold, which may not be available if it was configured as RLC UM mode by serving cell of UE-B.
Observation 5
Specification effort is huge if one revert the TX-centric configuration framework.
Observation 6
UE-decided LCID allocation can solve the issue of QoS-to-bearer misalignment.
Observation 7
Further discussion is needed on how for the RX-UE to acquire TX-related RLC TX parameter for PDCP control PDU TX, e.g., ROHC feedback.
Observation 8
OAM configuration is complex since it requires coordination between dedicated-RRC/SIB/pre-configuration.


Based on the observations, we propose:
Proposal 1
For unicast SL, RAN2 discuss either 1) fix the RLC mode for each LCID in specification, 2) leave the LCID selection to UE implementation, i.e., up to UE to select LCID to ensure non-colliding RLC mode for the two directions.
Proposal 2
If RAN2 agrees to leave the LCID selection to UE implementation, RAN2 further discuss 1) how many LCID is allocated for DRB for each UE in unicast SL; 2) how for RX UE to obtain TX-related RLC AM parameter (including T-PollRetransmit, PollPDU, PollByte, MaxRetxThreshold) for PDCP control PDU TX.
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