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1		Introduction
[bookmark: _Toc449541143]After reading through, still many places are are not correctly reflecting the exact behaviors for PDU session split in TS 37.340. In this contribution, we visit relevant sections and discuss how we should correct.
2		Discussion
In the following, we discuss how we should correct to reflect the exact behaviors as we understand. Together with these corrections, we also propose editorial clean-ups for Section 10.14. including figures.
2.1	Inter MN HO with/without SN change – MR-DC with 5GC
In Section 10.7.2, the following steps are not correctly described:
4.	The target MN includes within the Handover Request Acknowledge message the MN RRC reconfiguration message to be sent to the UE in order to perform the handover, and may also provide forwarding addresses to the source MN. If PDU session split is performed in the target MN node during handover procedure, more than one data forwarding addresses corresponding to each node should be included in Handover Request Acknowledge message. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
· PDU session split is decided by the target MN node, but performed across the target MN and SN nodes (i.e. in the target side). Considering “corresponding to each node” in the follow-up sentence, we propose to correct it as “in the target side”. 
· Because we already have a condition “If PDU session split…”, no need to say “should be”.
5c.	The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target node.
· “target node” is confusing as it may indicate either target MN or target SN. Should be “target side”
So, we propose to correct the above steps as follows:
[bookmark: _Hlk23775948]4.	The target MN includes within the Handover Request Acknowledge message the MN RRC reconfiguration message to be sent to the UE in order to perform the handover, and may also provide forwarding addresses to the source MN. If PDU session split is performed in the target MN nodeside during handover procedure, more than one data forwarding addresses corresponding to each node should beare  included in Handover Request Acknowledge message. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
5c.	The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target sidenode.
2.2	PDU Session Split at UPF
During PDU session resource setup (5GC initiated)
In Section 10.14.1, the following step is not correctly described:
2.	The MN decides to setup two tunnels. MN uses the SN Addition procedure as described in 10.2.2 up to step 6 or SN Modification procedure as described in 10.3.2 up to step 8.
· There are two SM Modification procedures in 10.3.2. Should be clarified to “MN-initiated”.
· 10.3.2 up to step 8 is up to data forwarding. But for 5GC-initiated PDU session resource setup, there is no QoS flow offloading from the MN to the SN for a new PDU session established. It should be up to step 6 as in 10.2.2 up to step 6 (up to RACH).
So, we propose to correct as follows:
2.	The MN decides to setup two tunnels. MN uses the SN Addition procedure (as described in 10.2.2) up to step 6 or the MN-initiated SN Modification procedure (as described in 10.3.2) up to step 8step 6.
During PDU session resource modify (5GC initiated)
[bookmark: _Hlk23777665]In Section 10.14.2, the followings are not correctly described:
[bookmark: _Hlk23850400]When 5GC uses the PDU sessions resource modify procedure, the 5GC may provide an additional UL TEID address during PDU Session Resource Modify Request in order to allow the MN to split the PDU session. The MN may perform the SN Addition or SN modification procedure. If the MN decides to use PDU session split, the MN provides a DL TEID address to be applied as the additional DL tunnel address and the QoS flows associated to the tunnel.
[bookmark: _Hlk23850467]2.	The MN decides to setup two tunnels. If the new tunnel is to be setup at SN, the MN may perform SN Addition as described in 10.2.2 up to step 6 or the MN performs SN modification as described in 10.3.2 up to step 8.
· 10.2.2 up to step 6 excludes data forwarding. But it is possible that the MN may decide to move an existing QoS flow to the SN as part of the 5GC-initiated PDU session resource modify. Up to step 6 is not sufficient. 
· 10.3.2 up to step 8 is up to data forwarding. But it is possible that even for 5GC-initiated PDU session resource modify, there is no QoS flow offloading from the MN to the SN (if only establishing new QoS flows to be added in the SN). In this case, 10.3.2 up to step 6 is sufficient.
So, we propose to correct as follows:
When 5GC uses the PDU sessions resource modify procedure, the 5GC may provide an additional UL TEID address during PDU Session Resource Modify Request in order to allow the MN to split the PDU session. The MN may perform the SN Addition or the MN-initiated SN Mmodification procedure. If the MN decides to use PDU session split, the MN provides a DL TEID address to be applied as the additional DL tunnel address and the QoS flows associated to the tunnel.
2.	The MN decides to setup two tunnels. If the new tunnel is to be setup at SN, the MN may perform uses the SN Addition procedure (as described in 10.2.2) up to step 6 or the MN performs the MN-initiated SN modification Modification procedure (as described in 10.3.2) up to step 6, or up to step 8 if a QoS flow is moved to the SN and data forwarding applies.
RAN initiates QoS flows offloading from MN to SN
In Section 10.14.3, the following is not correctly described:
[bookmark: _Hlk23851199]1-2.	The MN decides to split the PDU session, it uses the SN Addition procedure or SN modification procedure, including current UPF UL NG-U tunnel used at the MN. If in-order delivery is required for some of the QoS flows, UL forwarding tunnels may be setup at this stage.
· Here we are talking about QoS flow offloading from MN to SN, but the above description is only talking abouth the case when the MN decides to split the PDU session served by the MN. We should also describe the case when QoS flows are offloaded to the SN within a PDU session already splitted.
· There are two SM Modification procedures in 10.3.2. Should be clarified to “MN-initiated”.
So, we propose to correct as follows:
1-2.	If The the MN decides to split the PDU session, it uses the SN Addition procedure or the MN-initiated SN modification Modification procedure, including current UPF UL NG-U tunnel used at the MN. If in-order delivery is required for some of the QoS flows, UL forwarding tunnels may be setup at this stage.
NOTE 1:	In case the MN offloads some QoS flows to the SN within a PDU session already split between the MN and the SN, the MN initiated SN Modification procedure is used.
RAN initiates QoS flows offloading from SN to MN
In Section 10.14.4, the following is not correctly described:
1a-1c.	When the MN requests to offload QoS flows from the SN to the MN and decides to split the PDU session into more than one NG-U tunnels, it sends the SN Modification Request message. If in-order delivery is required for some of the QoS flows, UL forwarding tunnels may be setup at this stage and the MN provides UL forwarding tunnels address information in the Xn-U Address Indication message.
· [bookmark: _GoBack]SN MOD REQ message is sent in case QoS flows requesting to be offloaded from the SN are within a PDU session already splitted. We can cover both cases (decided to split or already splitted), without adding a note as proposed in 10.14.3. 
So, we propose to correct as follows:
[bookmark: _Hlk23851410]1a-1c.	When the MN requests to offload QoS flows from the SN to the MN for a PDU session and decides to split the PDU session into more than one NG-U tunnels, it sends the SN Modification Request message. If in-order delivery is required for some of the QoS flows, UL forwarding tunnels may be setup at this stage and the MN provides UL forwarding tunnels address information in the Xn-U Address Indication message.

3		Conclusion
Based on the discussion in the present contribution we propose: 
Proposal 1: For 10.7.2 MR-DC with 5GC Inter-MN HO with/without SN Change, we correct as follows:
4.	The target MN includes within the Handover Request Acknowledge message the MN RRC reconfiguration message to be sent to the UE in order to perform the handover, and may also provide forwarding addresses to the source MN. If PDU session split is performed in the target MN nodeside during handover procedure, more than one data forwarding addresses corresponding to each node should beare  included in Handover Request Acknowledge message. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
5c.	The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target sidenode.
Proposal 2: For 10.14.1 PDU Session Split at UPF during 5GC initiated setup, we correct as follows:
2.	The MN decides to setup two tunnels. MN uses the SN Addition procedure (as described in 10.2.2) up to step 6 or the MN-initiated SN Modification procedure (as described in 10.3.2) up to step 8step 6.
Proposal 3: For 10.14.2 PDU Session Split at UPF during 5GC initiated modify, we correct as follows:
When 5GC uses the PDU sessions resource modify procedure, the 5GC may provide an additional UL TEID address during PDU Session Resource Modify Request in order to allow the MN to split the PDU session. The MN may perform the SN Addition or the MN-initiated SN Mmodification procedure. If the MN decides to use PDU session split, the MN provides a DL TEID address to be applied as the additional DL tunnel address and the QoS flows associated to the tunnel.
2.	The MN decides to setup two tunnels. If the new tunnel is to be setup at SN, the MN may perform uses the SN Addition procedure (as described in 10.2.2) up to step 6 or the MN performs the MN-initiated SN modification Modification procedure (as described in 10.3.2) up to step 6, or up to step 8 if a QoS flow is moved to the SN and data forwarding applies.
Proposal 4: For 10.14.3 RAN initiated QoS flow offloading from MN to SN, we correct as follows:
1-2.	If The the MN decides to split the PDU session, it uses the SN Addition procedure or the MN-initiated SN modification Modification procedure, including current UPF UL NG-U tunnel used at the MN. If in-order delivery is required for some of the QoS flows, UL forwarding tunnels may be setup at this stage.
NOTE 1:	In case the MN offloads some QoS flows to the SN within a PDU session already split between the MN and the SN, the MN initiated SN Modification procedure is used.
Proposal 5: For 10.14.4 RAN initiated QoS flow offloading from SN to MN, we correct as follows:
1a-1c.	When the MN requests to offload QoS flows from the SN to the MN for a PDU session and decides to split the PDU session into more than one NG-U tunnels, it sends the SN Modification Request message. If in-order delivery is required for some of the QoS flows, UL forwarding tunnels may be setup at this stage and the MN provides UL forwarding tunnels address information in the Xn-U Address Indication message.
Proposal 6: Fix typos and do editorial clean-ups for Section 10.14.
The corresponding draftCR for TS 37.340 can be found in [1].
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