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[bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469]In this paper, companies are invited to discuss the RLC remaining issues. 
[Post109e#19][V2X] Remaining RLC issue (Ericsson)
	Intended outcome: Discuss Question 4 raised in R2-2001976. Note the discussion should be only for RLC UM

Question 4 raised in R2-2001976 asked company how to ensure a bi-directional SL QoS flow is not mapped to a uni-directional RLC UM SLRB, and the discussion also touches upon the way to configure a bi-directional RLC UM SLRB. We will further discuss the implications in this paper. 
[bookmark: _Ref489281230]Discussion
[bookmark: _Toc458380516][bookmark: _Toc458380524]In principle, when UE/gNB configures the SL QoS flow to SLRB mapping, UE/gNB can interpret whether the requested SL QoS flow is to support a uni-directional or bi-directional service from SL QoS flow information e.g. PQI value. However, it is possible that a UE/gNB configures a uni-directional SLRB for a bi-directional SL QoS flow due to wrong interpretation, or the peer UE demands transmission in the other direction while only receives a uni-directional SLRB configuration from the initiating UE. For instance, for a given SL QoS flow, UE A might initiate a uni-directional UM SLRB, while UE B is expecting a bi-directional UM SLRB to support transmission in the other direction. 
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Figure 1: illustration of the issue
Question 1: Do companies agree the scenario is valid that for a given SL QoS flow the peer UE (UE B) receives a uni-directional UM SLRB configuration from the initiating UE (UE A) while the peer UE (UE B) expects transmission in the other direction? It can be caused by wrong/different configurations among two UEs. 
	Company
	Yes/No
	Comment

	Nokia
	Yes
	According to the definition of the PQI values defined in section 5.4.2 of TS 23.287 there is no indication whether to map a QoS flow to uni- or bi-directional SLRB. So, the initiating UE (UE-A) decides about the directionality [agreement R2#109e R2-2001976: Both uni-directional and bi-directional RLC UM SL-DRB are supported for SL unicast].

	Huawei
	See comments
	We think this case can already be covered by the RAN2 #108 agreements reached for RLC mode coordination and LCID collision (as shown in Appendix A). There is no need to discuss this issue again.

	Lenovo
	Yes
	It is possible to map a QoS flow to either uni- or bi-directional SLRB, since there has no explicit indication from QoS parameter for how to map this and this is determined by AS layer.
And whether map QoS flow to uni- or bi-directional SLRB, in our understanding, is determined by Tx side but not Rx side. There is no directional characteristic for a QoS flow, and AS layer of the Tx configures a bi-directional SLRB only when using RoHC (feedback); otherwise a uni-directional bearer is used since it does not know if the Rx will have data to transmit back to the transmitter for the same QoS flow.

	Futurewei
	Yes with comments
	A QoS flow can be mapped onto a uni-directional SLRB by the initiating UE (UE A) for its transmission.
There is no concept of uni-directional QoS flow either in 5GC or PC5 QoS framework. AS layer has to support transmission on both directions. Hence the peer UE (UE B) needs to have the QoS flow mapped onto an SLRB (the same as or different from the SLRB used by UE A), either explicitly by PC5 RRC or implicitly by using a default SLRB.

	Ericsson
	Yes
	Although it is true that whether a QoS flow is uni-directional or bi-directional is not a explicit configuration/characteristic, but a QoS flow cannot be bi-directional if there is only one uni-directional SLRB associated with it. 
In general, this issue is valid with different possible solutions to resolve it. 

	OPPO
	Yes
	AS layer doesn’t know whether a QoS flow is uni-directional or bi-directional but V2X layer does. So initiating UE actually can only configure a unidirectional SLRB. For peer UE, it can know whether configuration of SLRB for another direction is needed or not for the same QoS flow based on knowledge from upper layer.

	Interdigital
	Yes
	Because the TX UE decides the directionality of the SLRB without any communication with the peer UE, it cannot know whether the peer UE will have transmissions in the opposite direction for that QoS flow.

	Samsung
	Yes
	If the two UEs have different configurations for the same flow which is configured by NW via RRC dedicated, SIB or pre-configuration, then the situation can happen. 

	CATT
	Yes
	We agree that the scenario may exist because there is no explicit indication from QoS parameter for how to map this.

	LG
	Yes
	The directionality of the TX UE will be decided only uni-direction because the TX UE can’t know the peer UE’s communication intention before talking each other. However, the peer UE can decide to communicate with the TX UE by its own intention.

	vivo
	Yes with comments
	We think UE in this scenario needs to have a specified/recommended behaviors at least.

	Intel
	Yes
	We think that the since the QoS flow to SLRB mapping is designed with traditional Uu/network in mind, certain misalignments are to be expected when applied towards sidelink design as the TX UE does not have visibility to RX UE’s transmissions. 

	ZTE
	Yes
	The initiating UE may not know a PC5 QoS flow is bi-directional in time before obtaining SLRB configuration from NW/pre-configuration. Thus, it is possible the bi-directional QoS flow mapped to a uni-UM SLRB. But we see no serious problem in this case, the peer UE can implementedly initiate to setup a new SLRB to transmit the PC5 QoS flow.

	Spreadtrum
	Yes
	We agree the scenario is valid. On the one hand, there is no indication whether to map a QoS flow to uni- or bi-directional SLRB in the definition of the PQI values. On the other hand, although UE/gNB can configure the SL QoS flow to SLRB mapping, it is possible that a UE/gNB configures a uni-directional SLRB for a bi-directional SL QoS flow due to wrong interpretation. So, it could be caused by wrong/different configurations among two UEs.

	Apple
	Yes
	The existing RAN2 agreements to resolve RLC UM mode and LCID conflict is to deal with the case when ROCH feedback is used in PDCP layer. In that case, the initiating UE knows from the beginning that a bi-directional SLRB is needed. But if the TX UE itself intends a uni-directional SLRB and RX UE has a different understaning, then this is a new valid scenario.   

	MediaTek
	Yes
	Agree with Nokia, PQI doesn’t indicate whether the QoS flow is uni- or bi-directional SLRB, it is up to Tx UE to decide it.

	ITRI
	Yes
	The peer UE does not know the direction of the transmission. The initiating UE decides the direction and there is no information available for the peer UE.



Rapporteur comment:
All companies believe it is a valid scenario that for a given SL QoS flow the peer UE (UE B) receives a uni-directional UM SLRB configuration from the initiating UE (UE A) while the peer UE (UE B) expects transmission in the other direction. 

If the answer to Q1 is yes, then the next question is about what the peer UE (UE B) will do in this case. Based on companies replies in R2-2001976, there are mainly three options:
· Option 1) the peer UE (UE B) reconfigures the same uni-directional UM SLRB to be a bi-directional UM SLRB by providing the configuration for the other direction.
· Option 2) the peer UE (UE B) configures another uni-directional UM SLRB to support the traffic in the other direction. 
· Option 3) treat it as a configuration error case, e.g. send a RRCReconfigurationFailureSidelink message 
For option 1), some companies believe it gives the possibility to flexibly reconfigure an established uni-directional UM SLRB to be a bi-directional UM SLRB depending on the demand of the peer UE. Some companies also believe there is no need to distinguish a uni-directional or bi-directional UM SLRB from PC5-RRC signaling point of view, if option 1) is supported. An UM SLRB is uni-directional if configuration in only one direction is provided and is bi-directional if configurations in both directions are configured. The following spec change is proposed by OPPO in R2-2001976. 
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Figure 2: spec impact if option 1) is supported.

In the second question, companies are asked which option is preferred. 
Question 2: Which option is preferred?
· Option 1) the peer UE (UE B) reconfigures the same uni-directional UM SLRB to be a bi-directional UM SLRB by providing the configuration for the other direction. Given the specification change as in Figure 2.  
· Option 2) the peer UE (UE B) configures another uni-directional UM SLRB to support the traffic in the other direction. 
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option 3) treat it as a configuration error case, e.g. send a RRCReconfigurationFailureSidelink message 
· Option 4) no need to further discuss this issue. The issue can already be addressed by the agreements reached in RAN2 #108 for RLC mode coordination and LCID collision (as cited in Appendix A), and they can be applied to all RLC AM and UM cases. 

	Company
	Option
	Comment

	Nokia
	2
	Since the RLC mode is UM, there is no need to reuse the same RLC entity for the back-direction from peer-UE (UE-B) to initiating UE (UE-A). Like in Uu, where asymmetric QoS flow to DRB mapping is supported, another uni-directional UM SLRB (with another LCID) can be setup by the peer UE (UE-B) for data transmission to initiating UE (UE-A). In contrast to option1, having two separate uni-directional UM SLRBs for a bi-directional PC5 QoS flow does NOT necessitate a SLRB reconfiguration and a change of specification. 

	Huawei 
	4
	As clarified in the email, the agreements reached in RAN2 #108 for RLC mode coordination and LCID collision (as shown in Appendix A) cover both RLC AM and RLC UM cases, and can already be used to solve the issue concerned in this email discussion (by covering Option 2+Option 3 above). This means, the current specification capturing those agreements can already work, and there is no need to seek for any other new solutions (as in option 1).
Additionally, the UE-A’s uni-directional SLRB in Figure 1 was configured by following its own gNB’s configuration. As a result, option 1 seems to enable the peer (UE-B) to modify some of the UE-A’s SLRB configurations actually provided by UE-A’s own NW (i.e. RLC config in this case). We till now have never allowed a UE to modify its peer UE’s SLRB configuration provided by the NW, and it is unknown what side effect there would be if we allow such a manner.

	Lenovo
	2 or 4
	We would like to reuse same solution for RLC AM collision issue here, which simplify the UE behavior. For option 1, we are concerning that it might introduce new UE behavior that “reconfigure a uni-direction RLC entity to bi-directional RLC entity” for initiating UE. And we do not think motivation of reconfiguring a uni-direction RLC entity to bi-directional RLC entity is strong according to comments in Q1. For option 2, we understand it is the peer UE action results from existing agreement

	Futurewei
	Option 2
	Option 1 would cause complexities in SLRB configuration and break the common practice of configuration coordination - the initiating UE doesn’t know what it will get from a PC5 RRCReconfiguration procedure, a bi-direction or uni-direction SLRB, and it doesn’t know if it can support the SLRB itself when requesting an SLRB, e.g., it wants uni-direction but the peer UE responds with bi-direction.

	Ericsson
	Option 1
	We understand from the above comments that some companies are concerned about if it Option 1 will have impact about other procedures. In our view, option 1 is indeed a different way to configure the bi-directional RLC SLRB, however the impact is only from signaling point of view, we don’t see any other impact. Actually, from signaling point of view option 1 is a cleaner approach. 
In a word, although option 1 is a different approach but it is also a simpler and cleaner approach without negative impacts on other procedures (at least in our view).  

	OPPO
	Option1
	First of all the proposed change on ASN.1 has nothing to do with selection of option1 and option2. As I explain previously it is mainly because of redundancy of the IEs. The difference between the two options from peer UE point of view is that the answered SLRB is configured with same LCID with incoming SLRB or not. If yes, it is option1, or it is option2. Therefore I fail to see the complexity concern. Plus if the traffic is IP flow and need header compression, then option2 may result in two bi-directional SLRB for one QoS flow which is bit complicated. Hence we agree with Ericsson that option1 is a cleaner procedure. PS, we believe both options are already in spec 

	Interdigital
	Option 1
	It would make sense for the RX UE to have some say in the type of SLRB (bidirectional or unidirectional) that is used to support the bidirectional QoS flow.  In Uu, asymmetric QoS flow to DRB mapping is decided by the network.  However, for link establishment, option 1 allows the decision to be made considering also the TX UE QoS flow characteristics.
Specification impact is not large (since only the direction of the bearer is changing) and the benefit is a cleaner approach that limits the number of bearers to be maintained by the UEs in the unicast link.

	Samsung
	Option 4
	Since the raised issue comes from different SLRB configuration via RRC dedicated, SIB or pre-configuration in the UEs, this problem should be solved with the same resolution for RLC mode coordination.
Either option 1 or option 2 seems not aligned with the principle of the NW configured SLRB via RRC dedicated, SIB or pre-configuration. UE should follow the configuration and if it detects configuration conflict then the UE should handle it as configuration failure as agreed in RAN2#108.
If it is argued that option 1 or option 2 is for exceptional case then they look like an optimization for SLRB configuration coordination comparing with the already agreed solution.

	CATT
	Option1
	Once it happens the Rx UE can use the same LCID to initiate the UM SLRB in the direction of UE B to UE A. It cannot be regarded as wrong configurations.  Option 1 is indeed a different way to configure the bi-directional RLC SLRB efficiently and it also avoids having two separate uni-directional UM SLRBs for a bi-directional PC5 QoS flow.

	LG
	Option 3
	Option 1 is reasonable if the peer UE shows its intention to communicate with the TX UE. However, to do this, the previous uni-directional SLRB from TX UE will have to be reconfigured to the bi-direction SLRB. So, it will be natural to reconfigure bi-directional SLRB after declaration of configuration failure in option 3.  

	vivo
	Option 2
	Firstly, we think that the source UE can decide a uni-directional UM SLRB or a bi-directional UM SLRB based on service information and QoS parameters, e.g. ROHC with feedback needs a bi-directional SLRB. Most of configuration cases are matching.
Secondly, in order to avoid this mismatching problem, source UE may always configure a bi-directional UM SLRB for uncertain service flow, which just leads no real data transmission in the other direction. 
Thirdly, option 2 can also work well. When a bi-directional service flows are mapped into two separate uni-directional SLRB in different directions, there is no real impact. And option 2 can align with our previous agreements that SLRB configuration is decided by NW of the TX UE and just LCID controlled by the TX UE.

	Intel
	Option 2 or Option 4
	As the initiating UE may not be aware whether the peer UE has traffic to send, it may initiate uni-directional SLRB for the QoS flow. So, we think option 2 can be supported assuming that the specification effort is minimal.
At the same time, we have sympathy with Huawei’s comment that we can address this issue in the same vein as the RLC mode mismatch issue, i.e. option 4. 

	ZTE
	Option 2 or Option 4
	The peer UE(UE-B) can just initiate to setup a new SLRB(with another LCID, uni- or bi-UM or AM based on the NW/pre-configuration) to transmit the PC5 QoS flow. This can be covered by current agreements as Huawei mentioned. On the other hand, if UE-B intends to reconfigure the uni-UM SLRB, it may need to inform its NW of the bi-directional QoS flow or expectation of a bi-directional SLRB to assist NW configuration. So, there is no need to spend more efforts in new solutions with additional specification impacts.

	Spreadtrum
	Option 3)
	There are two cases, one is bi-directional traffic of UE, the other is that IP packets need header compression and feedback the header compression information on the same SLRB.
For the bi-directional traffic of UE, QoS flow should be mapped to bi-directional RLC UM SLRB. If the bi-directional SL QoS flow is mapped to a uni-directional RLC UM SLRB, it can establish another uni-directional UM SLRB to support the traffic in the other direction. 
Moreover, for the case that IP packets need header compression and feedback on the same SLRB, UE need to establish bi-directional RLC UM SLRB at the beginning. If configured as a uni-directional SLRB, it is considered as a configuration error case.

	Apple
	Option 1
	The difference between Option 1 and Option 2 is that Option 2 creates a new unidirectional SLRB in the opposite direction and then one more LCID will be occupied. The overall LCID space in sidelink is limited, given that SA3 truncates the effective LCID size from 6-bit to 5-bit. So, we think it makes sense to use option 1.

	MediaTek
	Option 1
	All options works, but option 1 is the simplest one to solve this problem.

	ITRI
	Option 1
	Option 1 involves the least changes to the current spec.



Rapporteur comment:
Option 1: 7
Option 2: 6
Option 3: 2
Option 4: 5
Companies selected option 1 believe it is the simplest solution. Companies selected option 2 or 4 believe this issue can be already solved in the current specification and are afraid that new solution like option 1 might have other side effects. Companies selected option 3 believe a configuration failure can be triggered and thus trigger the SLRB reconfiguration
Considering companies views are still diverging, we suggest sticking with the current specification. 

Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk16703546]Based on Question 1, we observe the following:
It is a valid scenario that for a given SL QoS flow the peer UE (UE B) receives a uni-directional UM SLRB configuration from the initiating UE (UE A) while the peer UE (UE B) expects transmission in the other direction.

Based on Question 2, we propose the following:
The current specification can handle the mis-aligned uni-directional and bi-directional UM SLRB issue in a large part. RAN2 does not pursuit any specification change related to this issue. 

Appendix A
RAN2 #108 agreements for RLC mode coordination and LCID mistmatch (cited from RAN2 #108 chairman notes)
Agreements on RLC mode and LCID mismatch: 
1: 	When the peer UE in RRC_CONNECTED receives an SLRB configuration with RLC AM/UM from the initiating UE via PC5 RRC and if the LCH has not been configured in the peer UE, it reports at least RLC mode by the initiating UE via PC5 RRC to its gNB. PC5 QoS profile is optional to be reported. 
2:	When the peer UE in RRC_CONNECTED receives an SLRB configuration with RLC AM/UM for a specific LCID via PC5 RRC from the initiating UE and if the LCH has not been configured in the peer UE, the peer UE autonomously determines to follow the usage of this LCID by the initiating UE, and assigns this LCID to a dedicated SLRB configuration with RLC AM requested from its gNB. (working assumption)
3:	When the peer UE in RRC_IDLE/INACTIVE receives an SLRB configuration with RLC AM/UM for a specific LCID via PC5 RRC from the initiating UE and if the LCH has not been configured in the peer UE, the peer UE autonomously assigns this LCID value to the configured SLRB. Up to UE implementation to configure SRLB with the corresponding RLC mode by selecting existing SLRB configurations in SIB.
4:	When the peer UE in OOC receives an SLRB configuration with RLC AM/UM for a specific LCID via PC5 RRC from the initiating UE and if the LCH has not been configured in the peer UE, the peer UE autonomously assigns this LCID value to the configured SLRB. Up to UE implementation to configure SRLB with the corresponding RLC mode by selecting existing SLRB configurations in preconfiguration.
5:	LCID for NR sidelink communication is assigned by the UE.
6:	If the LCH has been configured with the different RLC mode in the peer UE, UE handles that as AS-layer configuration failure.
7:	TS38.331 will capture the agreements “Up to UE implementation to configure SRLB with the corresponding RLC mode by selecting existing SLRB configurations in SIB” in 3) and “Up to UE implementation to configure SRLB with the corresponding RLC mode by selecting existing SLRB configurations in Preconfiguration” in 4) as NOTE.
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