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1 Introduction 
QoS and bearer configuration was discussed at RAN2#122 and the following agreements were made:
Agreements:

For the E2E SL-SRB configuration of U2U relay, specified PDCP configuration is used. FFS for the SRAP and PC5 RLC channel configuration for SL-SRB.  

AS layer is responsible for QoS split in L2 U2U relay.

Relay UE is responsible for AS layer QoS split in L2 U2U relay. 

For OOC U2U relay/remote UE, pre-configuration is used for the E2E SL-DRB and per-hop PC5 RLC channel configuration.

For RRC_IDLE/INACTIVE U2U relay/remote UE, SIB is used for the E2E SL-DRB and per-hop PC5 RLC channel configuration.

Two main issues to address are how the bearer configuration is determined, and how to determine the QoS split.  In this contribution, we discuss these issues in more detail.

2 Discussion
2.1 QoS and Configuration
QoS on sidelink is achieved by configuring the bearers and sidelink parameters for each of the protocol layers based on the sidelink QoS flows.  The transmitting UE receives the configuration parameters to be used for each of the QoS flows using dedicated RRC signalling, pre-configuration, or SIB.  It then configures the TX parameters.  In the case of unicast the TX UE sends the relevant RX parameters to the receiving UE in PC5-RRC signalling.
For UE-to-UE relays, the concept of the TX UE receiving/utilizing configuration parameters associated with the QoS flows should be maintained as much as possible.  While this was discussed in RAN2#122, the case of RRC_CONNECTED UEs, as well as which UE (relay/remote) determines the configuration was not decided.  
For the end-to-end protocol layers, we see no difference with legacy since an end-to-end unicast link is established and should be configured by the end-to-end SL SRB.

Proposal 1:
For SL DRBs, the TX source UE determines end-to-end SDAP and PDCP configuration parameters associated with the QoS profile from (pre)configuration.
Proposal 2:
For SL DRBs, the TX source UE sends the RX-related configuration parameters to the RX destination UE via end-to-end PC5-RRC signalling. 
One main difference with legacy is the presence of the relay UE and the need to configure the two hops from the perspective of each TX UE.  It would make sense for the remote UE to configure the first hop parameters using a similar procedure to legacy.  The main difference is that such configuration parameters would need to account for the presence of the second hop, and particularly the delay associated with relaying.  For example, in the RRC_CONNECTED remote UE case, the remote UE may request parameters tailored to a relayed connection when providing its QoS profile to the network.
Proposal 3:
The TX source UE determines the first hop RLC, MAC, and PHY configuration parameters associated to the QoS profile from (pre)configuration.  FFS how to distinguish parameters associated with relaying compared to parameters associated with a direct link.

For the second hop, since the relay UE is not directly aware of the QoS profile associated with the end-to- end traffic, the TX configuration of the relay UE could rely on information received from the remote UE.  Specifically, configuration of the second hop can be done using one of two options:

1) Option 1: The TX source UE obtains second hop configuration (i.e., TX UE configuration for the relay UE, and RX configuration for the peer remote UE) from the QoS profile and sends it to the relay UE.  
2) Option 2: The relay UE obtains the second hop configuration (i.e., TX UE configuration for the relay UE, and RX configuration for the peer remote UE) from QoS profile or related information sent by the TX UE.

Option 2 may be more scalable to the multihop scenario as it avoids transmitting full configuration parameters of the multiple hops over the entire chain of UEs (i.e., the TX remote UE would require sending the configuration for all of the hops).  On the other hand, option 2 requires consistent network configuration across different cells and/or pre-configuration, since the remote UE and the relay UE may be in different coverage scenarios or under the control of different cells/gNBs.  Since consistent configuration in a wide area of network coverage is often assumed in legacy sidelink, we think option 2 may be preferrable.
Proposal 4:
RAN2 decides which of the following options are used to configure lower layers of the second hop: 1) TX source UE determines the allowable RLC channel configurations for the second hop, associated to the QoS profile from (pre)configuration, and sends them to the relay, or 2) Relay UE determines the allowable RLC channel configurations, associated to the QoS information provided by the TX source UE, from (pre)configuration.
In either case, the UE that determines the configuration should rely on the network (pre)configuration in the same manner as in legacy SL unicast.  Specifically, a UE in RRC_IDLE/RRC_INACTIVE receives configuration from SIB of the serving cell.  A UE in RRC_CONNECTED receives configuration from dedicated signaling.  And a UE in OOC uses pre-configuration.

Proposal 5:
As in legacy SL configuration, the TX UE (source UE, or relay UE) receives the configuration using dedicated signalling when in RRC_CONNECTED, SIB when in RRC_IDLE/RRC_INACTIVE, and pre-configuration when in OOC.

In RAN2#122, it was decided that the relay UE determines the QoS split.  Following from the above legacy procedures, network should determine the QoS split when the relay UE is in RRC_CONNECTED. 

Proposal 6:
If the relay UE is in RRC_CONNECTED, the gNB of this UE is responsible for determining the QoS split. 

In case the gNB is not involved, the QoS split should be determined in a flexible manner so as to meet the restrictions of both source and relay UE (e.g., based on their respective channel conditions) and the need to limit unnecessary creation of RLC channels when bearers with similar QoS can be multiplexed onto the same RLC channel on one of the two hops.  This can be achieved by having one UE (e.g., the source UE) provide restrictions/suggestions to another UE (e.g., the relay UE) that decides the final split.  Furthermore, the QoS split for a given QoS profile should not be static, but should depend on the conditions of each hop (e.g., the SL RSRP)
Proposal 7:
The relay UE in RRC_IDLE/RRC_INACTIVE/OOC determines the QoS based on at least SL RSRP.   FFS whether assistance from the source UE is needed. 
Finally, if the relay UE decides the QoS split and the source remote UE is in RRC_CONNECTED, the first hop PDB should be reported to the network.

Proposal 8:
A source UE in RRC_CONNECTED reports the determined QoS split it receives from the relay UE to the network. 

The sequencing of lower-layer configuration also needs to be considered.  In theory the lower layers can be configured in any order (second hop first, or first hop first).  However, it would be advantageous to ensure both links can be configured together, since meeting QoS requires configuring parameters over the two links which are consistent with each other.   
Proposal 9:
A joint success/failure procedure is performed at the lower layers, that is, the success/failure in configuring one hop (e.g., the first hop) depends on the success failure in configuring the other hop (e.g., the second hop).

Regarding the timing of the upper layer configuration and lower layer configurations, again, this can be done in any order as the assumption is that the configuration procedures are performed over different unicast links (end to end unicast link for upper layer configuration and hop by hop unicast link for lower layer configurations).  While one advantage of performing end to end configuration first, is that it avoids the more expensive procedure of hop-by-hop configuration if the end-to-end configuration fails.  On the other hand, if lower layer configuration is performed first, SRB for the end-to-end configuration can use lower layer configuration parameters that have already been established.

Proposal 10:
RAN2 discusses two options for sequencing of configuration of end to end and hop by hop: 1) Remote UEs initiate/completes end-to-end configuration of upper layers before hop-by-hop configuration of lower layers, or 2) remote UEs initiates/completes hop-by-hop configuration of lower layers before end-to-end configuration of upper layers.
Depending on how RAN2 decides to address the sequencing, the configuration for E2E SL-SRB can be either specified or configured by the UEs themselves.
Proposal 11:
If RAN2 agrees to perform end-to-end configuration before hop-by-hop configuration, E2E SL-SRB uses specified configuration for SRAP and RLC channels.  If RAN2 agrees to perform hop-by-hop configuration before end-to-end configuration, hop-by-hop configuration can configure the SRAP and RLC channels for the E2E SL-SRB.

Optimizations for end-to-end latency can also improve QoS. In particular, the timing associated with transmissions in the second hop is dictated by the transmissions in the first hop, and having completely independent scheduling on each of the hops leads to suboptimal operation.  Furthermore, it may become impossible to meet QoS of certain services, particularly when extending UE-to-UE relaying to multiple hops.  In addition, if DRX is configured, the DRX configuration for each hop should be coordinated to avoid increased latency.  
Proposal 12:
RAN2 discusses methods to avoid unnecessary end-to-end latency in the presence of a relay UE.

3 Conclusion
In this contribution, the following conclusions were made on QoS and Configuration for L2 UE-to-UE relays:
Proposal 1:
For SL DRBs, the TX source UE determines end-to-end SDAP and PDCP configuration parameters associated with the QoS profile from (pre)configuration.

Proposal 2:
For SL DRBs, the TX source UE sends the RX-related configuration parameters to the RX destination UE via end-to-end PC5-RRC signalling. 

Proposal 3:
The TX source UE determines the first hop RLC, MAC, and PHY configuration parameters associated to the QoS profile from (pre)configuration.  FFS how to distinguish parameters associated with relaying compared to parameters associated with a direct link.

Proposal 4:
RAN2 decides which of the following options are used to configure lower layers of the second hop: 1) TX source UE determines the allowable RLC channel configurations for the second hop, associated to the QoS profile from (pre)configuration, and sends them to the relay, or 2) Relay UE determines the allowable RLC channel configurations, associated to the QoS information provided by the TX source UE, from (pre)configuration.

Proposal 5:
As in legacy SL configuration, the TX UE (source UE, or relay UE) receives the configuration using dedicated signalling when in RRC_CONNECTED, SIB when in RRC_IDLE/RRC_INACTIVE, and pre-configuration when in OOC.

Proposal 6:
If the relay UE is in RRC_CONNECTED, the gNB of this UE is responsible for determining the QoS split. 

Proposal 7:
The relay UE in RRC_IDLE/RRC_INACTIVE/OOC determines the QoS based on at least SL RSRP.   FFS whether assistance from the source UE is needed. 

Proposal 8:
A source UE in RRC_CONNECTED reports the determined QoS split it receives from the relay UE to the network. 

Proposal 9:
A joint success/failure procedure is performed at the lower layers, that is, the success/failure in configuring one hop (e.g., the first hop) depends on the success failure in configuring the other hop (e.g., the second hop).

Proposal 10:
RAN2 discusses two options for sequencing of configuration of end to end and hop by hop: 1) Remote UEs initiate/completes end-to-end configuration of upper layers before hop-by-hop configuration of lower layers, or 2) remote UEs initiates/completes hop-by-hop configuration of lower layers before end-to-end configuration of upper layers.

Proposal 11:
If RAN2 agrees to perform end-to-end configuration before hop-by-hop configuration, E2E SL-SRB uses specified configuration for SRAP and RLC channels.  If RAN2 agrees to perform hop-by-hop configuration before end-to-end configuration, hop-by-hop configuration can configure the SRAP and RLC channels for the E2E SL-SRB.

Proposal 12:
RAN2 discusses methods to avoid unnecessary end-to-end latency in the presence of a relay UE.
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