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1	Introduction
In this document, we discuss resource allocation and BSR reporting for multi-path.
[bookmark: _Ref178064866]2	Discussion
2.1 	Resource allocation and BSR reporting for Scenario 1
Since L2 U2N Relay is used in MP Scenario 1, the user plane protocol stack for MP Scenario 1 may look like the following figure:
SDAP
PDCP
Direct
Path
Remote UE
Indirect
Path
Relay UE

MAC
PHY
SDAP
PDCP
RLC
MAC
PHY
gNB
RLC
RLC
MAC
PHY
MAC
PHY
RLC
Uu
Uu
PDCP PDU
PDCP PDU
RLC
MAC
PHY
RLC
MAC
PHY

SRAP
SRAP
SRAP
SRAP
PC5

Figure 1. User plane protocol stack for multi-path Scenario 1
For L2 U2N Relay in R17, the L2 U2N remote UE can only be configured to use resource allocation mode 2 (i.e. UE autonomous resource selection) for data to be relayed (e.g. due to the complexity and/or latency of dynamic sidelink grant provision).
Several tdocs in RAN2#120 [1][2][3][4][5] discuss resource allocation mode for MP Scenario 1. Since it is feasible for gNB to provide the sidelink grant to remote UE via the direct path in MP Scenario 1, there is no big impact to support resource allocation mode 1 (i.e. scheduled mode).
Observation 1	It is feasible for gNB to provide the sidelink grant to remote UE via the direct path in MP Scenario 1.
Thus, we propose the following:
Proposal 1	In MP Scenario 1, remote UE can be configured to use resource allocation mode 1 (i.e. scheduled mode) for sidelink transmission in the indirect path.
Proposal 2	In MP Scenario 1, gNB provides sidelink grant to remote UE via the direct path.
To support resource allocation mode 1, remote UE needs to report SL-BSR to the gNB for indirect bearers. There may be two potential ways for remote UE to report SL-BSR for indirect bearers i.e. via the direct path or the indirect path. Currently, there is no mechanism for remote UE to transmit the SL-BSR MAC control element to the gNB via a relay UE. Therefore, it is simpler for the remote UE to report the SL-BSR for indirect bearers to the gNB via the direct path.
Proposal 3	In MP Scenario 1, remote UE reports SL-BSR for indirect bearers to gNB via the direct path.
2.2	Resource allocation and BSR reporting for Scenario 2
Since it was agreed not to specify adaptation layer over both the UE-to-UE link (non-3GPP link) and the Uu link for Scenario 2 in RAN2, the user plane protocol stack for MP Scenario 2 may look like the following figure:
SDAP
PDCP
Direct
Path
Non-standard
connection
Remote UE
Indirect
Path
Non-standard
connection
Relay UE
MAC
PHY
SDAP
PDCP
RLC
MAC
PHY
gNB
RLC
RLC
MAC
PHY
MAC
PHY
RLC
Uu
Uu
PDCP PDU
PDCP PDU

Figure 2. User plane protocol stack for multi-path Scenario 2
[bookmark: _Ref189046994]In addition, RAN2#120 agreed that without the adaptation layer over the UE-to-UE link, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over the UE-to-UE link based on UE implementation, which implies a PDCP entity in the remote UE is mapped to an RLC entity in the relay UE for an indirect bearer. In other words, an indirect bearer in MP Scenario 2 is associated with a PDCP entity in the remote UE and an RLC entity in the relay UE
Observation 2	An indirect bearer in MP Scenario 2 is associated with a PDCP entity in the remote UE and an RLC entity in the relay UE.
Basically, the buffer size in a BSR includes both the PDCP data volume and the RLC data volume. Given that an indirect bearer in MP Scenario 2 is associated with a PDCP entity in the remote UE and an RLC entity in the relay UE, how to report the buffer size of an indirect bearer in MP Scenario 2 should be considered.
It is supposed that gNB should schedule UL grant to the relay UE for indirect bearer based on the BSR reported by the relay UE and the connection between remote UE and relay UE is ideal. Thus, it is reasonable for the relay UE to include the data volume of the PDCP entity in the remote UE and the data volume of the RLC entity in the relay UE in a BSR for reporting the buffer size of an indirect bearer to the gNB, while the remote UE can indicate the PDCP data volume to the relay UE via the non-standard connection based on UE implementation.
Proposal 4		For an indirect bearer in MP Scenario 2, the relay UE includes the data volume of the PDCP entity in the remote UE and the data volume of the RLC entity in the relay UE in a BSR for reporting to gNB, while the remote UE can indicate the PDCP data volume to the relay UE via the non-standard connection based on UE implementation.
3 	Conclusion
Based on the discussion in the previous sections, we have the following observations:
It is feasible for gNB to provide the sidelink grant to remote UE via the direct path in MP Scenario 1. 
An indirect bearer in MP Scenario 2 is associated with a PDCP entity in the remote UE and an RLC entity in the relay UE.

Based on the discussion in the previous sections, we propose the following:
Proposal 1 In MP Scenario 1, remote UE can be configured to use resource allocation mode 1 (i.e. scheduled mode) for sidelink transmission in the indirect path.
Proposal 2 In MP Scenario 1, gNB provides sidelink grant to remote UE via the direct path.
Proposal 3 In MP Scenario 1, remote UE reports SL-BSR for indirect bearers to gNB via the direct path.
Proposal 4 [bookmark: _GoBack]For an indirect bearer in MP Scenario 2, the relay UE includes the data volume of the PDCP entity in the remote UE and the data volume of the RLC entity in the relay UE in a BSR for reporting to gNB, while the remote UE can indicate the PDCP data volume to the relay UE via the non-standard connection based on UE implementation.

4 	References
[1] R2-2211281, Discussion on Multi-path for Scenario 1	 CATT
[2] R2-2211787, Multi-path relaying for NR sidelink relay enhancements	LG Electronics 
[3] R2-2212562, C-plane aspects of multi-path	Sharp
[4] R2-2212737, Control plane aspects for multi-path relaying	Intel
[5] R2-2212866, Discussion on Multi-path relaying	Lenovo

	3/3	
