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Introduction
In this contribution, we mainly discuss a new issue identified on direct data forwarding in the SCPAC procedure, and further the optional solutions are provided to fix this issue as well as a reference CR to TS 38423.  
Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Direct data forwarding is supported between source SN and candidate SN for SN terminated bearers in early data forwarding in SCPAC. During the SCPAC preparation phase, the current specification already supports that MN can acquire the information whether direct forwarding path is available between source SN(SN0) and other each candidate SN(SN1…SN7) via respective SN Addition procedure. We can refer below message flows for the related IEs with in highlight which are supported by the current specification.


Fig.1 message flow on direct forwarding info in current spec  
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]If direct forwarding path is available between source SN and candidate SN for SN terminated bearers, the MN provides data forwarding addresses as received from the candidate SN to source SN, otherwise, MN provides data forwarding addresses allocated itself to source SN. 
However, any one candidate SN is possible to be selected by UE, e.g., UE selects the candidate SN1 during the execution of first round of SCPAC, and then candidate SN1 becomes the source SN for the next round of SCPAC. Therefore early data forwarding from candidate SN1 to other candidate SNs is required at this time, meanwhile, MN needs to know whether the direct forwarding path is available between candidate SN1 and other candidate SNs (e.g., SN2…SN7), but the current specification does not support this function.
Observation1：During the SCPAC procedure, any one candidate SN is possible to be selected by UE as source SN for next round of SCPAC, therefore, MN should also know whether direct forwarding path is available between new source SN and other candidate SNs for direct early data forwarding. However, this function is not supported in current specification.

We further discuss and provide the following alternative solutions for the above issue.
· Option 1: MN requests other each candidate SN via SN MOD procedure to provide information on direct forwarding path availability between other each candidate SN and new source SN selected by UE (using multiple signaling).
As mentioned above, the current specification already supports that MN initiates SN ADD REQ message carrying source SN ID, and request the candidate SN to provide information whether direct forwarding path is available between source SN and the candidate SN. However, current specification does not yet support that MN initiates SN MOD REQ message carrying source SN ID, and request the candidate SN to provide information whether direct forwarding path is available between source SN and the candidate SN. Therefore, a similar enhancement could be considered. When UE selects one of the candidate SNs (e.g., candidate SN1) and completes the first round of SCPAC, MN can interact with other each candidate SN (excluding the SN0 since MN already know the information on direct forwarding path availability between SN1 and SN0 in preparation phase) via SN MOD REQ procedure to acquire direct forwarding path information between the other each candidate SN (SN2…SN7) and the new source SN(candidate SN1). We can refer to below message flows in Fig.2. 
In this option, small enhancements are introduced in the SN MOD REQ/ACK message, but it has an obvious drawback to result in a large of signaling overhead.


Fig.2 Message flows for the Option#1

· Option 2: MN requests new source SN via SN MOD procedure to provide information on direct forwarding path availability between the new source SN accessed by UE and other each candidate SN (using one signaling).
When UE selects one of the candidate SNs (e.g., candidate SN1) and completes the first round of SCPAC, MN can interact with the new source SN (candidate SN1) via SN MOD REQ process, carrying other candidate SN ID list information, then new source SN determines whether the direct forwarding path is available between it and other each candidate SN, then replies to MN. We can refer to below message flows in Fig.3.
In this option, MN can obtain the information about the direct forwarding path via one signaling interaction for the new SN (candidate SN1) and all other candidate SNs. Signaling overhead is low, however, more enhancements are introduced in the SN MOD REQ/ACK message to carry more new IEs.


Fig.3 Message flows for the Option#2

· [bookmark: OLE_LINK8]Option 3: MN requests each candidate SN via SN ADD procedure to provide information on direct forwarding path availability between this candidate SN and other each candidate SN (including source SN if it is configured as a candidate SN) during SCPAC preparation phase.
During the SCPAC preparation phase, MN initiates SN ADD procedure with each candidate SN. R18 current specification already support carrying other candidate SNs (including source SN if it is configured as a candidate SN) in S-CPAC Request Information IE in SN ADD REQ message, if this is also an implicit indication of direct forwarding path request, then candidate SN determines whether the direct forwarding path is available between this candidate SN and other each candidate SN indicated by candidate SN ID, and then replies to MN. After the complete of all the SN ADD procedure with each candidate SN, MN knows the direct forwarding path information between any two SNs in advance. We can refer to below message flows in Fig.4.
In this option, MN can obtain the information on the direct forwarding path between any one SN and other candidate SNs in advance via the SN Add procedure.  The less enhancement is introduced in the SN ADD REQ/ACK message, since the multiple candidate SN list information are already included in S-CPAC Request Information IE in the current specification. In addition, each SN Add procedure is a necessary procedure during the SCPAC preparation phase, and no separate additional process is introduced to obtain these information.


Fig.4 Message flows for the Option#3

Compared with the above solutions, we propose that option 3 is optimal solution from the perspective of signaling overhead and impact on standard.
Proposal1: RAN3 to agree the option 3 is optimal solution from the perspective of signaling overhead and impact on standard.
Based on above discussion and the proposal, the corresponding CR to 38423-i10 have been provided in [1].
Proposal2: RAN3 to agree the corresponding CR to TS38.423 for supporting direct data forwarding in S-CPAC.
Conclusion
This contribution firstly discuss the potential issue on direct data forwarding in SCPAC as below observation.
Observation1：During the S-CPAC procedure, any one candidate SN is possible to be selected by UE as source SN for next round of S-CPAC, therefore, MN should also know whether direct forwarding path is available between new source SN and other candidate SNs for direct early data forwarding. However, this function is not supported in current specification.
We further discuss and provide the following alternative solutions for the above issue.
· Option 1: MN requests other each candidate SN via SN MOD procedure to provide information on direct forwarding path availability between other each candidate SN and new source SN selected by UE (using multiple signaling).
· Option 2: MN requests new source SN via SN MOD procedure to provide information on direct forwarding path availability between the new source SN accessed by UE and other each candidate SN (using one signaling).
· Option 3: MN requests each candidate SN via SN ADD procedure to provide information on direct forwarding path availability between this candidate SN and other each candidate SN (including source SN if it is configured as a candidate SN) during SCPAC preparation phase.
Compared with the above solutions, we propose that option 3 is optimal solution from the perspective of signaling overhead and impact on standard.
Proposal1: RAN3 to agree the option 3 is optimal solution from the perspective of signaling overhead and impact on standard.
Based on above discussion and the proposal, the corresponding CR to 38423-i10 have been provided in [1].
Proposal2: RAN3 to agree the corresponding CR to TS38.423 for supporting direct data forwarding in S-CPAC.
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