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1
Introduction

For inter-RAT handover from E-UTRAN, the following note was captured for data forwarding in 10.2.2b.1.1.

NOTE:
Any assigned PDCP SNs are not forwarded because of PDCP reset.
At last RAN3 meeting, the correct interpretation of the note was clarified.
On the Note in TS 36.300, the following is the correct interpretation: The source eNB does not forward any assigned PDCP SNs to the target node because of PDCP reset during inter-RAT handover.

Continue to discuss whether the note in TS 36.300 can be applicable for EPC to 5GC handover.

The open issue is whether the note in TS36.300 can be applicable for EPC to 5GC handover.
The contribution discussed the open issue and analysed the solutions.
2
Discussion

There are two options with regards to whether the note in TS36.300 can be applicable for EPC to 5GC handover: 

Option 1: this note is applicable for EPC to 5GC handover.
Option 2: this note is not applicable for EPC to 5GC handover 
The impacts of the two options were analysed in the following.
Option 1: this note is applicable for EPC to 5GC handover.
With the option 1, the source node should not include PDCP SN in the forwarded packet. This can be supported if the source is single connectivity and aggregated.
For EN-DC to SA handover, the issue is that the SN doesn’t know it is inter-RAT handover. To solve this, the MN could inform the PDCP SN not needed in SgNB Release Request message.
If the en-gNB is in CP-UP separation, the CP-UP is performing data forwarding. So the CP-UP should know PDCP SN is not needed. The CU-CP sends PDCP SN not needed information to the CU-UP in Bearer Context Modification Request message.

Therefore, for supporting option 1, the stage 3 impacts is as below:

· The MN sends PDCP SN not needed to the SN in SgNB Release Request message (X2AP impact).

· The CU-CP sends PDCP SN not needed to the CU-UP in Bearer Context Modification Request message (E1AP impact)
Option 2: this note is not applicable for EPC to 5GC handover 

With this option, the source node doesn't need to differencaite intra-RAT handover or inter-RAT handover. The source node forwards the PDCP SDUs with SN (e.g. transmitted but not acknowledged) and PDCP SDUs without SN (e.g. fresh data). 

For the target node, there are two possible behaviour:

Option 2.1: The target node removes the PDCP SN and transmits the data to the UE

Option 2.2: The target node discards the PDCP SDUs with PDCP SN.

From the UE point of view, the impact of Option 2.1 is the same as Option 1. All the packets are transmitted to the UE. The PDCP SN is added by the target for the transmitted packet.
In aggregated scenario, the targe NG-RAN node can know the handover is inter-system handover based on Handvoer Type and removes the PDCP SN from the received forwarded packets. 

One issue needs to be noticed is the dis-aggregated scenario. If the target is in CP-UP separation, the CU-CP can know the handover type. But the CU-UP doesn’t know. At last meeting, we agreed that the CU-CP doesn’t forward the received PDCP SN Status to the CU-UP for intra-system handover, then the CU-UP will know full configuration implicitly and discard the received PDCP SDUs with SN.

But the behaviour of the CU-UP is different for intra-system handover and inter-system handover. For intra-system handover, the target discards the received packets with SN. For inter-system handover, the target removes the SN but the packets will be transmited to the UE.
To support inter-system handover, the CU-CP should inform the CU-UP PDCP SN removal.
Therefore, for supporting option 2.1, the specification impacts is as below:

· The CU-CP sends PDCP SN Removal to the CU-UP in Bearer Context Modification Request message (E1AP impact)

For option 2.2, the CU-UP can discard the received forwarded PDCP SDUs with PDCP SN if PDCP SN Status is not received from the CU-CP. There is no stage 3 impact. But those packets will be discarded unnecessarily. For intra-system handover, in most cases, delta configuration will be used to assure lossless. For inter-system, there is no delta configuration. Data loss should be reduced in best effort. If option 2.2, the data loss for inter-system handover in 5G will be more serious than those in legacy system. 
The comparision of the three options are given in table 1 below.

	
	Stage 3 impacts
	Performance comparing with legacy inter-RAT handover from data loss point of view
	eNB impact

	Option 1
	-
The MN sends PDCP SN not needed to the SN in SgNB Release Request message (X2AP impact).

-
The CU-CP sends PDCP SN not needed to the CU-UP in Bearer Context Modification Request message (E1AP impact)
	The same
	Sends new information to the SgNB.

	Option 2.1
	-
The CU-CP sends PDCP SN Removal to the CU-UP in Bearer Context Modification Request message (E1AP impact)
	The same
	No

	Option 2.2
	No stage 3 impact
	Downgraded
	No


In general, we think the performance of inter-RAT handover or inter-system handover in 5G should not be downgraded comparing with legacy inter-RAT handover. Therefore, option 2.2 should not be considered. 

Option 1 or option 2.1 can be selected. Between the two options, option 2.1 has no impact on the eNB. Therefore we have slight preference on option 2.1. For Option 1 and option 2.1, the impact on E1AP is similar.
Proposal: It is proposed to agree Option 2.1 as way forward.
2
Summary

This contribution discussed the opitons of PDCP SN handling for inter-system handover from EN-DC to SA. Based on the analisys, we propose to agree the proposal below and the CR in R3-210840.
Proposal: It is proposed to add PDCP SN Discard Required IE to the E1AP BEARER CONTEXT Modification REQUEST messge.
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