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1 Introduction

During the email discussion [1], some basic agreements are plausible to achieve. In this contribution, we try to present our understanding on the leftover issues.

2 Discussion
2.1 QoS configuration for connected UE

Issue 1 – QoS parameter report per source L2 ID
During the email discussion, almost all companies agreed that UE is required to report the PC5 QoS parameters per QoS flow per destination. One further question is whether the UE should report the PC5 QoS parameters per source ID. From [2], the PC5 unicast link is identified as a UE pair. But we are doubtful for one destination L2 ID, whether having multiple source L2 ID(s) is possible.  
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If our understanding as shown in the left hand figure is correct, reporting source L2 ID is not needed. But if the right hand configuration is feasible, reporting source L2 ID becomes necessary since data packet to different UE pair can not be multiplexed to one MAC PDU. NG-RAN should understand which QoS flow belongs to which UE pair, to avoid multiplexing those QoS flows for different UE pair into the same SLRB.
Proposal 1: For unicast, ask for SA2 clarification on whether multiple source L2 ID(s) could be paired to one destination L2 ID.

Issue 2 – ID for QoS profile
During the email discussion, most companies thought UE should carry a ID to represent the QoS profile, in order to let NG-RAN echo back it for simplicity. The uncertain part mainly regards what ID it should be. Several options listed as below were brought up during the email discussion.

1) A ID generated according to UE implementation
2) PFI (PC5 QoS flow ID)
3) QFI
To our understanding, QFI can be excluded since QFI is one metric inside the QoS profile, meaning QFI itself is not enough to represent the whole QoS profile. Then between the ID generated by UE implementation and PFI, we prefer a little bit on PFI to avoid introducing more terms.
Proposal 2: Using PFI to represent the QoS profile for QoS flow in UL UE report message.
Issue 3 – Delta signaling or full report
It’s worth of further discussion about the mechanism of UL report message. During the discussion, several companies mentioned the delta signaling, i.e., AddModList structure, could be exploited to reduce the signaling overhead. The difficulty is currently delta signaling is only supported for DL. From our point of view, there is no essential reason or obstacle to prevent UL delta signaling.
Proposal 3: Supporting delta signaling, i.e., AddModList structure, for UL report message. 

Issue 4 – Which message to use

It’s straightforward that the SidelinkUEInformation message could be used to carry the QoS parameters. We think SidelinkUEInformation message should be considered as baseline if no major problems can be found.

Proposal 4: SidelinkUEInformation message is used to carry the QoS parameters report to NG-RAN.

Issue 5 - PC5 LINK-AMBR for all non-GBR QoS flows with a peer UE 

For SL unicast, one issue emerged during email discussion is SA2 is still waiting for RAN design to decide whether PC5 LINK-AMBR is required and its relationship between UE PC5 AMBR will be reviewed. 

	Copied from TS23.287:

Editor's Note: Whether PC5 LINK-AMBR is required and its relationship with UE PC5 AMBR will be reviewed based on RAN design of PC5. 


From reading through [2], our understanding is each PC5 unicast link has one distinctive UE L2 ID pair. That is to say, though the source L2 ID can be the same among multiple PC5 unicast links, the destination ID(s) for those links should be different. But this understanding should be confirmed by SA2.
Proposal 5: Send an LS to SA2 for confirmation about the one to one mapping between PC5 unicast link and UE L2 ID pair.
If the understanding could be confirmed by SA2, from RAN perspective, the question becomes whether the NG-RAN controls the scheduling per source/destination  pair or per source UE. To support per UE source/destination pair related resource control, it’s expected there might be major impacts to BSR report and LCP.
Or if the understanding cannot be confirmed, it’s hard to understand how NG-RAN could configure the AMBR requirement for each link. As long as gNB count each different unicast destination as a link, we doubt this can be configured as different values per different links, because the destination L2 IDs (for unicast) is not known a prior. Core network cannot predict which neighboring car a vehicle will encounter.

2.2 QoS configuration in SIB and pre-configuration message
From the email discussion, the observation is many companies think the PC5 flow bit rates (GFR/MFBR) are not carried in SIB and pre-configuration message. The main arguments for not having GFBR/MFBR comprise of: 1) Since NW cannot control SL scheduling and guarantee the GFBR/MFBR for GBR QoS flows for mode 2, it is meaningless to configure flow bit rates of PC5 QoS flows mapped to the SLRB. 2) If QoS flows with the same PQI but different flow bit rates exists, it can leave UE flexibility to establish a single SLRB or different SLRBs to carry the QoS flows.
However, our understanding is somehow different if we want NG-RAN to have finer control on how to map the QoS flow(s) with different QoS characteristics into different SLRB. For example, for QoS flows with high priority and low data rate, UE may perform the configured grant resource reservation. But for QoS flows with high priority and high data rate, configured grant might be not practical since a large amount of resources are needed. Thus, mixing those QoS flows into one single SLRB is not efficient for resource allocation. Secondly, at this moment, we should not have UE implementation to generate different SLRB(s) for QoS flows because if we allow UE to do this, there is no point to have NG-RAN to make the mapping configuration from the first beginning.

Proposal 6: RAN2 to discuss whether to carry the PC5 flow bit rates (GFBR and MFBR) for GBR QoS flows in SIB and pre-configuration message.
2.3 Potential enhancement
Most companies favored that we don’t send LS to SA2 on the big RRC signaling overhead issue and some companies mentioned we could reduce the signaling size by good RRC design. In our mind, the SIB and pre-configuration message might look like the following as it’s not possible to exhaustively enumerate all the possible values for each parameter.
SLRB X {

{PQI x, {GFBR range 1}, {MFBR range 1}, {range 1 of range}};

{PQI y, {GFBR range 1}, {MFBR range 1}, {range 1 of range}};

}

SLRB Y {

{PQI x, {GFBR range 2}, {MFBR range 2}, {range 2 of range}};

{PQI y, {GFBR range 2}, {MFBR range 2}, {range 2 of range}}.

}
The RRC signaling overhead problem mainly stems from the large amount of possible combinations among PQI, GFBR, MFBR and range. The problem is more severe in SIB, but any possible solution is not limited to SIB, but can also apply to RRC dedicated signaling and pre-configuration message. 
For enhancement, our thought is it might be helpful to define a table in RAN2 spec for each parameter, similar to the PQI table defined as Table 5.4.4-1 in [2]. With the two tables available, each parameter in the combination can easily refer to the index.
Table 1 – Index to flow bit rate mapping (for GFBR/MFBR)
	Index
	PC5 Flow bit rate (bps)

	1
	0 – threshold 1

	2
	threshold 1 – threshold 2

	3
	Threshold 2 – threshold 3

	4
	Above threshold 3


Table 2 – Index to range mapping

	Index
	Range (meters)

	1
	0 – threshold 1

	2
	threshold 1 – threshold 2

	3
	Threshold 2 – threshold 3

	4
	Above threshold 3


One may argue about the flexibility of tables defined in spec. To tackle the concern, a compromised approach is to carry the table in SIB and pre-configuration message. Note that with the design, UE in RRC connected state can also refer to the index in its report. This also solves the problem of QoS flow-SLRB mapping transition between RRC connected and idle/inactive state since the mapping configuration from SIB could be the exact same mapping gNB will provide when UE enters RRC connected state.
Proposal 7: RAN2 to discuss potential enhancement on QoS flow mapping to SLRB to reduce the RRC signaling overhead. Potential tables to map the parameters to index can be considered.
3 Conclusion

Based on the discussion above, the conclusions and proposals are summarized as below. 
Proposal 1: For unicast, ask for SA2 clarification on whether multiple source L2 ID(s) could be paired to one destination L2 ID.

Proposal 2: Using PFI to represent the QoS profile for QoS flow in UL UE report message.
Proposal 3: Supporting delta signaling, i.e., AddModList structure, for UL report message. 

Proposal 4: SidelinkUEInformation message is used to carry the QoS parameters report to NG-RAN.

Proposal 5: Send an LS to SA2 for confirmation about the one to one mapping between PC5 unicast link and UE L2 ID pair.

Proposal 6: RAN2 to discuss whether to carry the PC5 flow bit rates (GFBR and MFBR) for GBR QoS flows in SIB and pre-configuration message.

Proposal 7: RAN2 to discuss potential enhancement on QoS flow mapping to SLRB to reduce the RRC signaling overhead. Potential tables to map the parameters to index can be considered.
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