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1
Introduction

For both EN-DC and MR-DC with 5GC, the purpose of the SN STATUS TRANSFER procedure is to transfer the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status. The following is an example in TS38.413.
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Figure 8.2.2.2-1: SN Status Transfer, successful operation

The source NG-RAN node initiates the procedure by stop assigning PDCP SNs to downlink SDUs and stop delivering UL SDUs towards the 5GC and sending the SN STATUS TRANSFER message to the target NG-RAN node at the time point when it considers the transmitter/receiver status to be frozen. The target NG-RAN node using full configuration for this handover as per TS 38.300 [9] shall ignore the information received in this message.


This paper is to clarify the usage of SN STATUS TRANSFER message.
2
Discussion

Currently, SN STATUS TRANSFER message is sent for AM mode bearer, from Source node to Target node, as following four cases.
Case 1: Bearer type change from one existing AM MN terminated bearer to SN terminated bearer without full configuration on MN side
Case 2: Bearer type change from one existing AM MN terminated bearer to SN terminated bearer with full configuration on MN side
Case 3: Bearer type change from one existing AM MN terminated bearer to SN terminated bearer with DRB release/addition (e.g. for RLC mode change or PDCP SN length change)

Case 4: One new E-RAB is established as AM SN terminated bearer directly (i.e. there is no MN terminated bearer for the E-RAB before the operation)
From above 4 cases, only in case 1, UL/DL COUNT value included in SN Status transfer message is useful for target node to apply PDCP SN and HFN status preservation.

However, in TS 37.340, from above 4 cases, SN Status transfer message is sent in case 1, case 3 and case 4, but is not sent in case 2, detailed as below.
	10.2
Secondary Node Addition
 In case of SN terminated bearers using RLC AM, the MN sends SN Status Transfer

10.3
Secondary Node Modification (MN/SN initiated)
If PDCP termination point is changed for bearers using RLC AM, and when RRC full configuration is not used, the MN/SN sends the SN Status transfer.

10.4
Secondary Node Release (MN/SN initiated)
If the released bearers use RLC AM, the SN sends the SN Status transfer.

10.5
Secondary Node Change (MN/SN initiated)

For SN terminated bearers using RLC AM, the source SN sends the SN Status transfer, which the MN sends then to the target SN.
10.7
Inter-Master Node handover with/without Secondary Node change
For bearers using RLC AM, the source MN sends the SN Status transfer to the target MN.

10.8
Master Node to eNB/gNB Change

For SN terminated bearers using RLC AM, the SN sends the SN Status transfer, which the source MN sends then to the target eNB (ng-eNB/gNB).

10.9
eNB/gNB to Master Node change

For bearers using RLC AM, the source eNB (ng-eNB/gNB) sends the SN Status transfer to the target MN.


Then, we can provide following table.
	
	Whether the SN Status Transfer message is needed?
	Whether the SN Status Transfer message is sent according to current Stage2 (TS37.340)

	Case 1: Bearer type change from one existing AM MN terminated bearer to SN terminated bearer without full configuration on MN side
	Yes
	Yes
When RRC full configuration is not used, the MN/SN sends the SN Status transfer

	Case 2: Bearer type change from one existing AM MN terminated bearer to SN terminated bearer with full configuration on MN side
	No
	No 
In our view: Since RRC full configuration is used, SN Status transfer message is not sent.

	Case 3: Bearer type change from one existing AM MN terminated bearer to SN terminated bearer with DRB release/addition (e.g. for RLC mode change or PDCP SN length change)
	No
	Yes

E.g. If the released bearers use RLC AM, the SN sends the SN Status transfer.
In our view: UL/DL COUNT value can be set to 0

	Case 4: One new E-RAB is established as AM SN terminated bearer directly (i.e. there is no MN terminated bearer for the E-RAB before the operation)
	No
	Yes
E.g. In case of SN terminated bearers using RLC AM, the MN sends SN Status Transfer. 
In our view: UL/DL COUNT value can be set to 0


In summary, whether source Node sends SN status transfer to target node, is according to whether RRC full configuration is used or not.

However, from target node side, it is not able to distinguish the cases listed in the table above. Therefore, the target node is not clear whether the MN will send the SN status transfer or not.
Observation: Whether source Node sends SN status transfer message to target node, is based on whether RRC full configuration is used or not. But target node cannot judge whether it can receive SN status transfer or not.
Since target node have no idea in advance whether the bearer is used RRC full configuration or not (which is decided by source node), the target node may either wait too long for the message (and cause data interruption) or assume too soon it will not arrive (and cause data loss).
In order to avoid the confusing in the target node, the following two alternatives can be considered: 
Alt.1: For the case 2, the MN also send the SN status transfer, same as case 4 (new DRB). For instance, the MN can configure IE "UL/DL COUNT value" as 0 in this message.
Alt 2: One indicator shall be introduced in the X2/Xn signaling (e.g. SN addition request) to indicate whether a RRC full configuration is processed on MN side.
Compared to above alternatives, Alt 2 needs to introduce one indicator and has ANS.1 impact. So we suggest to select Alt 1.

In Alt 1, since source node decides whether to use RRC full configuration, it can configure suitable parameters in SN STATUS TRANSFER message to receiving node, i.e., UL/DL COUNT value shall be set to 0, “Receive Status Of UL PDCP SDUs” shall not be present.

Proposal: The source node shall always send SN STATUS TRANSFER message to target node, even if RRC full configuration is used.

3
Conclusion

Based on the above analysis, we provide following observation and proposal.

Observation: Whether source Node sends SN status transfer message to target node, is based on whether RRC full configuration is used or not. But target node cannot judge whether it can receive SN status transfer or not.

Proposal: The source node shall always send SN STATUS TRANSFER message to target node, even if RRC full configuration is used.

Then we further provide corresponding TS 37.340 CR [R3-190174].
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