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1 Introduction

In RAN2#105, the following agreement has been reached
Agreements on QoS:
1: From the AS perspective, data rate requirements need to be further supported for NR SL, besides QoS metrics (i.e. priority, latency and reliability) as well as minimum required communication range concluded by RAN1.

2: From RAN2 perspective, PQI defined by SA2 for NR SL is feasible. Final decision on whether/how other QoS parameters are defined in addition to PQI is up to SA2.

3: For NR SL unicast, groupcast and broadcast, specific PC5 QoS parameters (e.g. PQI, etc) of V2X packets need to be instructed by the upper layers to the AS.

4a: For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.

4b: From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.

4c: The mapping between PC5 QoS flows and SLRBs is at least gNB/ng-eNB configured or pre-configured. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.

4d: Adopt the procedures in Option b and e (corresponding to Option 2 and 5 in Appendix respectively) for NR SL unicast.

4e: For V2X transmission in SL gouprcast or SL broadcast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include only transmission related parameters which do not need to be known by the peer UEs.

4f: RAN2 agrees that from RAN2 perspective, per-packet QoS model is preferred for NR SL broadcast. Also RAN2 prefers to apply per-packet QoS based model for SL groupcast.

4g: For per-packet QoS model, the mapping between PC5 QoS profiles (i.e. specific PC5 QoS parameters) and SLRBs is gNB/ng-eNB configured or pre-configured.

4h: Adopt the procedures in Option a, c and d (corresponding to Option 1, 3 and 4 in Appendix respectively) for NR SL broadcast. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.

5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.

6: SDAP layer is needed at least for NR SL unicast, performing PC5 QoS flow to SLRB mapping. SDAP layer is not needed for per-packet QoS model, e.g. broadcast.

7: RLC AM is supported for NR SL unicast.

8: Need of admission control in NR SL can be discussed in WI.
In this contribution, we discuss the general issue for QoS.
2 Discussion
Before looking into this issue, one can divide the “configuration” into 3 types:

A. TX-only parameters: which are the QoS-related parameters that are handled by TX UE only, e.g., PDCP discard timer, LCP related parameters (PBR, LCH-to-carrier mapping) and etc.

B. TX-and-RX related parameter: which are the QoS-related parameters that need to be known by both TX and RX UE, e.g., SN length.

C. RX-only parameters: which are the QoS-related parameters that are handled by RX UE only, e.g., re-ordering timer, reassembly timer and etc.

In the following discussion, we would discuss the 3 types of parameter separately.
Observation 1 The SLRB configuration can be divided into 3 types, i.e., TX-only, RX-only and TX-and-RX related parameters. 

2.1 QoS for Broadcast / Group-cast
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Figure 1 QoS framework for broadcast and group-cast
2.1.1 For type-A parameter

As agreed in RAN2#105
4e: For V2X transmission in SL gouprcast or SL broadcast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include only transmission related parameters which do not need to be known by the peer UEs.

I.e., for type-A parameter, it comes from network configuration on (pre-)configuration.
2.1.2 For Type-B parameter

Without signalling exchange like in unicast, there is less possibility to make type-B parameter configurable, i.e., one can only fix the type-B parameter so that UEs can receive group-cast / broadcast traffic without pre-signalling on SLRB configuration

Proposal 1 For group-cast and broadcast SL, parameters to be aligned between TX UE and RX UE are fixed in specification.
2.1.3 For type-C parameter
As agreed in RAN2#105
4e: For V2X transmission in SL gouprcast or SL broadcast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include only transmission related parameters which do not need to be known by the peer UEs.

I.e., in case of broadcast / group-cast, the RX UE has no information on the QoS-to-bearer mapping used at TX UE, which means that there is no input for RX UE to configure the RX-only parameter, even if one would like to enforce the QoS requirement via RX-only parameter configuration.
Observation 2 For group-cast and broadcast SL, there is no input on QoS-to-bearer mapping for RX-UE to configure the RX-only parameters.
Therefore, there is no reason to rely on (pre-)configuration for the RX-only parameter, but one can rely on the LTE solution, i.e., relying on UE implementation to decide on the configuration.
Proposal 2 For group-cast and broadcast SL, it is up to UE implementation to configure the RX-only parameter.
2.2 QoS for Unicast
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Figure 2 QoS framework for unicast
Considering the following agreement that

4a: For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.
5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.
In summary, for the unicast SL communication between UE-A and UE-B, the agreement means

	
	Type-A parameter
	Type-B parameter
	Type-C parameter

	UE-A
	(pre-)configured
	(pre-)configured
	Not clear yet

	UE-B
	Not clear yet
	From UE-A to UE-B
	Not clear yet


This paper would address the left issues.

2.2.1 For type-A parameter
Following the same spirit of broadcast / group-cast, the type-A parameter needs to rely on network configuration and pre-configuration, while one left issue here is the QFI-to-bearer mapping.

· On the one hand, for type-B parameter, which apparently cannot have different setting at the two UEs, some examples are provided as follows, i.e., RLC mode, SN length.

For NR SL unicast, the PC5 QoS flow to SLRB mapping is performed in the SDAP layer of the UE. Some SLRB configurations (including at least SN length, RLC mode and PC5 QoS profile associated with each SLRB) for unicast need to be informed by one UE to the peer UE in SL, when they are (pre-)configured at the UE.
I.e., different from group-/broad-cast case where the type-B parameter can only be fixed (considering there is no inter-UE signalling exchange for the configurability), here it has to be controlled by one UE to another UE.
Observation 3 For unicast SL, for the type-B parameter, it has to be configured from one UE to the peer UE.

· On the other hand, this type-B parameter tightly couples with QFI-to-bearer mapping, which is more a type-A parameter. In more details:
· RLC UM is applicable to delay-critical traffic, but RLC AM is more for reliability-critical traffic;

· Long SN length is more for high-data-rate traffic, but short SN length is more for low-data-rate traffic;
I.e., for a same SLRB, if UE-A maps PQI-1 flow into it, while UE-B maps PQI-2 flow into it, it may cause different preference on the type-B parameter, and thus the two UE cannot figure a setting which is compatible with both PQI-1 and PQI-2.
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Figure 3 Collision between type-B parameter configuration and the bearer mapping of two UEs

Observation 4 Different QoS-to-bearer mapping at two UEs may cause colliding type-B parameter preference on a same bearer.

In order to solve this, the QoS-to-bearer mapping has to be aligned between the two UEs (even not exactly the same, but still has to be aligned to the extent that colliding type-B parameter preference can be avoided), for which there could be two alternatives.
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Figure 4 Alternative 1 – UE A coordination

1) UE-A to coordinate the QoS-to-bearer mapping: As shown in the figure above, there is a pre-signalling from UE-B on the QoS-to-bearer mapping used by UE-B, which helps UE-A to adjust the mapping, before sending out type-B parameter configuration. There could be network involvement during the mapping adjustment step, if the UE is in RRC_CONNECTED mode.
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Figure 5 Alternative 2 – UE B coordination

2) UE-B to coordinate the QoS-to-bearer mapping: As shown in the figure above, there is no pre-signalling between the two UEs, UE-B would decide on the mapping after receiving the type-B parameter configuration from UE-A, based on which the mapping at UE-B side can be decided.

Here the mapping adjustment is to avoid huge QoS requirement difference for the flows mapped to the same bearer, by UE-A and UE-B. The easiest solution is to copy the same mapping from the counter-part UE, but it does not rule out small QoS-to-bearer mapping difference, of the two sides, either decided by network or UE.

Observation 5 To avoid the type-B parameter collision, the QoS-to-bearer mapping (as a part of type-A parameter) of the two UEs has to be coordinated.
Proposal 3 For unicast SL, RAN2 discuss which side to coordinate the QoS-to-bearer mapping, either the one sending or the one receiving the configuration of parameters which need to be aligned by other UEs.
Then if RAN2 concludes on a specific UE to perform the mapping coordination, i.e., the coordinating UE

· For RRC_CONNECTED UE, it is OK to fully rely on network configuration since the coordination can be done via dedicated RRC signalling exchange between UE and network, taking the configuration of counterpart UE into account.

Proposal 4 For unicast SL, QFI-to-bearer mapping for the coordinating UE is network configured for RRC_CONNECTED UEs.
· For RRC_IDLE and RRC_INACTIVE UE, since this coordination is based on counter-part UE mapping, this issue is hard to be solved via static configuration like SIB or pre-configuration. E.g., in Figure 2 (or Figure 3), it is hard for UE-A (or UE-B) to rely on static configuration of SIB/pre-configuration to adjust the mapping. SIB and pre-configuration can provide SLRB configuration specifically for a QFI, but hard to pre-fix the bearer ID / LCH ID for each QFI.

Observation 6 Type-A parameter has be configured based on QoS-to-bearer mapping, which however may need coordination between two UEs.

Observation 7 For RRC_IDLE and RRC_INACTIVE UE, the coordination cannot be achieved via SIB or pre-configuration.

Proposal 5 For unicast SL, QFI-to-bearer mapping for coordinating UE is up to UE implementation for RRC_IDLE and RRC_INACTIVE UE. 
2.2.2 For type-B parameter

As indicated above, type-B parameter is decided by one UE, and notify to the counterpart UE:

5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.
2.2.3 For type-C parameter

For RX-only parameter, i.e., parameter only relates to the RX UE, there are two ways:

A. Either follow the broadcast / group-cast manner, i.e., up to UE implementation;

B. Or rely on the QoS-to-bearer mapping of counter-part UE, i.e., UE-A relies on the mapping of UE-B to configure the RX parameter, while UE-B relies on the mapping of UE-A to configure the RX parameter.

As discussed above for type-B parameter, the QoS-to-bearer mapping would be coordinated in some degree, which means no obvious difference for the flows mapped to the same bearer, at either UE side. Hence, Alt-A is also doable. Comparing the two solutions, to avoid further specification effort on Alt-B, especially that Alt-A is the only way-out for broadcast / group-cast, it is slightly preferred to go for the aligned way, i.e., Alt-A.
Proposal 6 For unicast SL, it is up to UE implementation to configure the RX-only parameter. 

2.2.4 Unicast SL under EPC
In RAN2#105, it was agreed that EPC needs to considered as well

· Add “scenario 3 and scenario 4 (MN only)” into the prioritization sentence in TR. 

So the problem is how to handle the QoS model in case of EPC. The key issue here is EPC till now cannot support flow-based QoS modelling yet – although in TR 23.786, solution#25 for key issue#13 (Support NR based PC5 communication when UE connects to EPC), SA2 has no clear conclusion on whether the flow-based QoS modelling is to be applied in case of EPC, which would affect the design in RAN2 scope:

· Issue-1: whether the flow-based design is to be applied in case of SL unicast under EPC;

· Issue-2: correspondingly, whether the SDAP layer is necessary in case of SL unicast under EPC;

Observation 8 The QoS modelling for SL unicast in case of EPC is not clear, which however would affect RAN2 design.

Considering the root problem is at SA2 side, a LS would be necessary before further RAN2 progress on this issue. Otherwise, there is no such issue in case of SL broadcast / group-cast, where per-packet QoS modelling is already applied in LTE.
Proposal 7 Send a LS to SA2 to ask for the QoS modelling for SL unicast in case of EPC.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
The SLRB configuration can be divided into 3 types, i.e., TX-only, RX-only and TX-and-RX related parameters.
Observation 2
For group-cast and broadcast SL, there is no input on QoS-to-bearer mapping for RX-UE to configure the RX-only parameters.
Observation 3
For unicast SL, for the type-B parameter, it has to be configured from one UE to the peer UE.
Observation 4
Different QoS-to-bearer mapping at two UEs may cause colliding type-B parameter preference on a same bearer.
Observation 5
To avoid the type-B parameter collision, the QoS-to-bearer mapping (as a part of type-A parameter) of the two UEs has to be coordinated.
Observation 6
Type-A parameter has be configured based on QoS-to-bearer mapping, which however may need coordination between two UEs.
Observation 7
For RRC_IDLE and RRC_INACTIVE UE, the coordination cannot be achieved via SIB or pre-configuration.
Observation 8
The QoS modelling for SL unicast in case of EPC is not clear, which however would affect RAN2 design.


Based on the observations, we propose:
Proposal 1
For group-cast and broadcast SL, parameters to be aligned between TX UE and RX UE are fixed in specification.
Proposal 2
For group-cast and broadcast SL, it is up to UE implementation to configure the RX-only parameter.
Proposal 3
For unicast SL, RAN2 discuss which side to coordinate the QoS-to-bearer mapping, either the one sending or the one receiving the configuration of parameters which need to be aligned by other UEs.
Proposal 4
For unicast SL, QFI-to-bearer mapping for the coordinating UE is network configured for RRC_CONNECTED UEs.
Proposal 5
For unicast SL, QFI-to-bearer mapping for coordinating UE is up to UE implementation for RRC_IDLE and RRC_INACTIVE UE.
Proposal 6
For unicast SL, it is up to UE implementation to configure the RX-only parameter.
Proposal 7
Send a LS to SA2 to ask for the QoS modelling for SL unicast in case of EPC.
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