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1 Introduction
During last meeting, the QoS for layer 2 relay has been discussed. In this contribution, we will further progress on the remaining issue.
2 Discussion
2.1 QoS Split
During AT-meeting email discussion[605] of last meeting, rapporteur has summarized several QoS parameters that needs to perform breakdown by gNB, basically including PDB and PER. The purpose of QoS breakdown is to help UE perform resource selection. However, when recalling Rel-16 NR V2X, during the resource selection procedure, only PDB of PQI needs to be used as an input. Other parameter like number of retransmissions, is directly configured by network or pre-configured. Therefore, if one would like to follow the Rel-16 NR V2X principle, only PDB needs to perform breakdown. In addition, as mentioned by rapporteur during email discussion, it is not realistic to translate all those PDB and PER values can be added into the standardized PQI/5QI tables, so non-standardized PDB parameters can be used.
[bookmark: _Toc85532704][bookmark: _Toc85787282]gNB only performs PDB split between Uu and PC5, non-standardized PDB parameters can be used. 
[bookmark: _Toc85532705][bookmark: _Toc85787283]Furthermore, during Rel-16 NR V2X, network can configure the QoS-profile to the sidelink UE through SL-QoS-Profile information element, as shown in below:
SL-QoS-Profile information element
-- ASN1START
-- TAG-SL-QOS-PROFILE-START

SL-QoS-Profile-r16 ::=        SEQUENCE {
    sl-PQI-r16                    SL-PQI-r16                                                  OPTIONAL,   -- Need R
    sl-GFBR-r16                   INTEGER (0..4000000000)                                     OPTIONAL,   -- Need R
    sl-MFBR-r16                   INTEGER (0..4000000000)                                     OPTIONAL,   -- Need R
    sl-Range-r16                  INTEGER (1..1000)                                           OPTIONAL,   -- Need R
    ...
}

SL-PQI-r16 ::=                CHOICE {
    sl-StandardizedPQI-r16        INTEGER (0..255),
    sl-Non-StandardizedPQI-r16    SEQUENCE {
        sl-ResourceType-r16           ENUMERATED {gbr, non-GBR, delayCriticalGBR, spare1}     OPTIONAL,   -- Need R
        sl-PriorityLevel-r16          INTEGER (1..8)                                          OPTIONAL,   -- Need R
        sl-PacketDelayBudget-r16      INTEGER (0..1023)                                       OPTIONAL,   -- Need R
        sl-PacketErrorRate-r16        INTEGER (0..9)                                          OPTIONAL,   -- Need R
        sl-AveragingWindow-r16        INTEGER (0..4095)                                       OPTIONAL,   -- Need R
        sl-MaxDataBurstVolume-r16     INTEGER (0..4095)                                       OPTIONAL,   -- Need R
    ...
   }
}
-- TAG-SL-QOS-PROFILE-STOP
-- ASN1STOP
[bookmark: _Toc85532706][bookmark: _Toc85787284]It can be observed that both standardized and non-standardized PQI are configured. Therefore, to minimize the spec impact, when gNB perform QoS breakdown between Uu and PC5, this ie can be reused to carry the split parameter in PC5 only. In details, when remote UE get the configuration of this ie, it can use the overall Uu QoS PDB value to subtract the configured PC5 breakdown PDB value and get the remaining part Uu QoS PDB value. 
[bookmark: _Toc85532700]Network configures both standardized and non-standardized PQI towards the sidelink UE.
[bookmark: _Toc85532707][bookmark: _Toc85787285]On the other hand, for relay UE, similarly, the split PDB of PQI can be configured via the SL-QoS-Profile ie. But since relay UE is not aware of the total PDB of remote UE for a certain Uu QoS flow, it cannot perform subtraction by itself. Therefore, network shall configure both the split PDB in PC5 and split PDB in Uu for the relay UE.
[bookmark: _Toc85532708][bookmark: _Toc85787286]gNB can directly configure the split PDB in PC5 for remote UE per LCH.
[bookmark: _Toc85532709][bookmark: _Toc85787287]gNB can directly configure both the split PDB in PC5 for relay UE per LCH
[bookmark: _Toc85532710][bookmark: _Toc85787288]In addition, one remaining issue related to QoS breakdown from last meeting is to down-select the options for QoS configuration for mode 2 remote UE for its operation on PC5 hop when performing uplink transmission.
[bookmark: _Toc85532711][bookmark: _Toc85787289]Alt-1: remote UE is configured per PC5 RLC bearer
[bookmark: _Toc85532712][bookmark: _Toc85787290]Alt-2: remote UE is configured per Uu QoS flow.
[bookmark: _Toc85532713][bookmark: _Toc85787291]Here alt-1 seems more reasonable considering relay UE is always blind to remote UE’s QoS flow. Therefore, it is proposed to allow per PC5 RLC bearer configuration of QoS breakdown for both relay and remote UE.
[bookmark: _Toc85532714][bookmark: _Toc85787292]It is proposed to allow per PC5 RLC bearer configuration of QoS breakdown for both relay and remote UE.
2.2 SUI report
When recalling Rel-16 NR V2X, there are two purposes for reporting sidelinkUEInformation, which is to request SLRB configuration for each QoS flow and resource pool configuration for each destination ID. Therefore, UE should correspondingly report its interested destination ID and the detailed PC5 QoS flow for each destination ID. However, when it comes to NR sidelink relay, it seems that the purpose of reporting sidelinkUEInformation is changed. Since currently, for remote UE, both its Uu radio bearer configuration and PC5 radio bearer configuration coming from Uu QoS flow and network configured QoS breakdown. Therefore, remote UE does not need to report PC5 QoS flow in SUI for relay service. But in order to request resource pool configuration, the destination ID of relay service shall anyway be included. 
On the other hand, for relay UE, actually its PC5 radio bearer configuration is totally coming from network breakdown of remote UE’s Uu QoS since relay UE neither has its own Uu traffic nor PC5 traffic. Therefore, it is also not necessary for relay UE reporting QoS information within sidelinkUEInformation for the destination ID related to relay service.
[bookmark: _Toc85532701]For remote UE, both its Uu radio bearer configuration and PC5 radio bearer configuration coming from its Uu QoS flow and QoS breakdown.
[bookmark: _Toc85532702]Relay UE has neither its own Uu traffic nor PC5 traffic.
[bookmark: _Toc85532715][bookmark: _Toc85787293]Remote UE does not need to report PC5 QoS flow in SUI for relay service.
[bookmark: _Toc85532716][bookmark: _Toc85787294]Relay UE does not need to report PC5 QoS flow in SUI for relay service.
2.3 Mapping between RLC channel and QoS configuration
During last meeting, another remaining issue is to down-select the granularity of QoS configuration for mode 2 remote UE for its operation on PC5 hop in UL traffic.
Alt-1: The QoS configuration for remote UE should be per PC5 RLC bearer.
Alt-2: The QoS configuration for remote UE should be per Uu QoS flow.
According to the analysis in section 2.1 in above, the QoS configuration should not only provided to remote UE, but also provided to relay UE. But relay UE is always blind to remote UE’s Uu QoS flow. Therefore, it is not possible for relay UE to be configured as per Uu QoS flow. Thus, to strive for a unified solution, it is suggested PDB breakdown should be configured per PC5 RLC bearer for both relay and remote UE.
[bookmark: _Toc85532717][bookmark: _Toc85787295]PDB breakdown should be configured per PC5 RLC bearer for both relay and remote UE.
2.4 Others
During last meeting, some companies also propose considerations on various enhancement, such as whether to introduce pre-emptive BSR or pre-emptive resource (re)selection to reduce scheduling latency, whether to support relay UE send a signalling to gNB for the purpose of flow control, and whether to support dedicated relaying resource pool. To us, they are somehow can be regarded as excessive optimization.
Firstly, the sidelink UE can already be configured with configured grant type 1 or configured grant type 2, where the purpose is to support URLLC service which needs to reduce scheduling latency. Thus, pre-emptive BSR seems not necessary since the sidelink UE can always be configured with configured grant to ensure the latency requirement. On the other hand, for more 2 UE, RAN1 has already introduce pre-emption mechanism to handle high priority service coming in an urgent way. Therefore, to avoid any possible RAN1 work, additional enhancement for pre-emptive resource selection should not be considered.
Secondly, the sidelink UE can already use ESTABLISHMENT REJECT message to reject the establishment request for unicast link autonomously. This message can also be used for relay UE when it considers itself in a busy status and rejects additional remote UE for additional relay connection. It has the similar performance as flow control mechanism.
[bookmark: _Toc85532718][bookmark: _Toc85787296]No need to introduce pre-emptive BSR or additional enhancement of pre-emptive resource selection in NR sidelink relay.
[bookmark: _Toc85532719][bookmark: _Toc85787297]No need to introduce flow control mechanism in NR sidelink relay.
3 Conclusion
During this meeting, the remaining issues of relay discovery have been pointed out and discussed. The following observations are provided:
Observation 1:	Network configures both standardized and non-standardized PQI towards the sidelink UE.
Observation 2:	For remote UE, both its Uu radio bearer configuration and PC5 radio bearer configuration coming from its Uu QoS flow and QoS breakdown.
Observation 3:	Relay UE has neither its own Uu traffic nor PC5 traffic.
In addition, the following proposals are given out:
Proposal 1:	gNB only performs PDB split between Uu and PC5, non-standardized PDB parameters can be used.
Proposal 2:	gNB can directly configure the split PDB in PC5 for remote UE per LCHie.
Proposal 3:	gNB can directly configure both the split PDB in PC5 for relay UE per LCH
Proposal 4:	It is proposed to allow per PC5 RLC bearer configuration of QoS breakdown for both relay and remote UE.
Proposal 5:	Remote UE does not need to report PC5 QoS flow in SUI for relay service.
Proposal 6:	Relay UE does not need to report PC5 QoS flow in SUI for relay service.
Proposal 7:	PDB breakdown should be configured per PC5 RLC bearer for both relay and remote UE.
Proposal 8:	No need to introduce pre-emptive BSR or additional enhancement of pre-emptive resource selection in NR sidelink relay.
Proposal 9:	No need to introduce flow control mechanism in NR sidelink relay.

