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1 Introduction

This contribution is to kick off the following discussion.
CB: # 11_DirectDataFwd_PDCP_SN_4G-5G_HO

Nok

X2AP impact: Add an indicator to the SN Release procedure to indicate if the numbering is to be removed for forwarding

HW,CATT

St2 impact: Update info note so that it is not applicable to handover from EPC to 5GC

E///

E1AP impact: target CU-UP should be aware that the Bearer Context Setup procedure is associated to an inter-system HO

SS

E1AP impact: add PDCP SN Discard Required IE to the E1AP BEARER CONTEXT Modification REQUEST message

- is st2 clarification enough or is st3 impact needed? If so, which AP?

(HW - moderator)

Summary of offline disc R3-210964
2 For the Chairman’s Notes

Propose to capture the following:

Proposal 1: In case the target NG-RAN node receives the forwarded packets with PDCP SN (e.g., from the source SgNB in case of EN-DC, or split scenario), the target NG-RAN node does not use these PDCP SNs if received in the forwarded GTP-U packets, and deliver the forwarded PDCP SDUs to the UE..

Proposal 2: Capture in the chairman notes that stage 3 CR is to be continued at the next meeting.
Proposal 3: Considering that the above solution requires the SgNB to assign sequence numbers that are then removed at the target gNB, more optimal solutions may be discussed later for Rel.17 (TEI).
It is proposed to implement the proposal 1 as follows 

Proposal a: Endorse the stage 2 CR for TS 38.300 in R3-211206 (rev of R3-210451). 

3 Discussion

The discussion addresses the following informative note in TS 36.300, for the inter-RAT handover from E-UTRAN.

· NOTE:
Any assigned PDCP SNs are not forwarded because of PDCP reset.

3.1 Phase I: Whether the note is applicable to handover from EPC to 5GC?
Generally the candidate options are provided as follows (as observed in R3-210806). 
· Option 1: this note is applicable for EPC to 5GC handover.
· Option 2: this note is not applicable for EPC to 5GC handover 
· Option 2.1: The target NG-RAN node removes the PDCP SN and transmits the data to the UE

· Option 2.2: The target NG-RAN node discards the PDCP SDUs with PDCP SN.
· Option 3: this note is applicable for the source eNB for EPC to 5GC handover, not for the source S-en-gNB.
· If the target NG-RAN node receives the forwarded packets with PDCP SN, the target NG-RAN node removes the PDCP SN and transmits the data to the UE.
Possible impacts of option 1
· In R3-210806, stage 3 impacts are observed for 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)

· In R3-210450, some analysis are provided for option 1: 
-
In case of EPC to 5GC handover (including EN-DC to SA handover), the target NG-RAN node can simply ignore the PDCP SN in the GTP-U header, and just forwards the PDCP packets to the UE, based on the Handover Type IE. Also in case the target node decides to setup dual connectivity or in case of split case, the no signalling of the SN status transfer can be used to hint to ignore the PDCP SNs.

-
In case the source eNB is having the dual connectivity, following the note, there is a need to indicate the peer node so that the peer node does not forward any assigned PDCP SNs. This complicates the signalling design.
Possible impacts of option 2
· In R3-210806, stage 3 impacts are provided for option 2.1
· The CU-CP sends PDCP SN Removal to the CU-UP in Bearer Context Modification Request message (E1AP impact)

· In R3-210742, also stage 3 impacts are provided for option 2. 
· The target CU-UP should be aware that the Bearer Context Setup procedure is associated to an inter-system HO
Observation: as the first step of the discussion, the moderator think it is beneficial to decide which option is the way forward. 
Please provide your view on this. 

	Company
	Option 1/
Option2.1/

Option 2.2
	Comment

	Huawei
	Option 2.1
	It seems to us that both option1 and option 2.1 have stage 3 impacts. Though option 2.2 has no impact, the performance is a little worsen compared with the legacy inter-system handover. 
Of these options, option 2.1 is preferred since the change can be limited compared to the option 1. 


	Samsung
	Option 2.1
	Option 2.2 is not ok considering the worsen performance.
Slight prefer option 2.1 between option 1 and option 2.1 in order to not impact eNB.

	Nokia
	Option 1 – it is the only backward-compatible option
	Obviously, the note in 36.300 applies to the HO from EN-DC to NR SA – why wouldn’t it apply? Moreover, it applies since Rel.15, which means that the target SN expects SDU without SNs (discarding of SDUs with SNs is not a “solution” but may be a status quo, depending on the implementation). Change of the note or assuming it does not apply to such HO may therefore be functionally non-backward-compatible.
Even if the target does not discard incorrectly formatted SDUs, assigning SNs that are useless is a totally unnecessary burden for the source side. On the other side, ripping the SNs off in the MN disables direct forwarding and imposes burden on the source MN.

Therefore, a simple flag to indicate that SNs are not needed offers both, backward-compatibility with any possible implementation of the target and spares the source side from unnecessary burdens.

	CATT
	Option 2.1
	

	Ericsson
	Option 2.2
	Impact on target node is preferred to not delay data forwarding.

Ignoring an extension header does not have performances impact.

And in any case the target CU-UP should be aware that the HO is inter-system (i.e. for SDAP header configuration and selection of IP addresses if the CU-UP is supporting X2-U and Xn-U; see [4])

	Samsung 1
	Option 3.1
	The key benefit of this alternative is that there is no any impact on legacy eNB.

	Huawei2
	Option 3
	we are fine with this option 3 to move forward. 


Moderator’s summary:

The moderator tends to agree with option 3, since it has no impact on the eNB side, thus no BC issue. 
3.2 Phase 2: Stage 2 CR (can be discussed at the 2nd round)
3.2.1 Stage 2 CR for TS 36.300
In R3-210450, the update of the Note is highlighted as follows:
	NOTE:
Any assigned PDCP SNs are not forwarded because of PDCP reset except for handover from EPC to 5GC.


Please provide your view on this CR. 

	Company
	Comment

	CATTay be discussed together with inter-system handover which is in CB 9upported.However, for one specific UE,it serving PLMN 


	OK

	Huawei
	OK. 

	Ericsson
	May not be needed, depending on which option is chosen

	Samsung
	If follow Option 3, CR for 36.300 is not needed. 

For the source eNB, it can behavior as it is i.e. no PDCP SN is included in the forwarded packets.
The S-en-gNB doesn’t need to follow this rule. If the target NG-RAN node receives the forwarded packets with PDCP SN, the target NG-RAN node removes the PDCP SN and transmits the data to the UE. So the CR to 38.300 is needed.

	Huawei2
	Tend to agree with this compromised option 3 to address the BC concern 


3.2.2 Stage 2 CR for TS 38.300
In R3-210451, the update is provided as follows:

	In case of direct data forwarding, user plane handling for inter-System data forwarding from EPS to 5GS follows the following key principles:

-
For each E-RAB accepted for data forwarding, the source eNB forwards data to the target NG-RAN node in the corresponding E-RAB data forwarding tunnel.
-
Until a GTP-U end marker packet is received, the target NG-RAN node prioritizes the forwarded packets over the fresh packets for those QoS flows which are involved in the accepted data forwarding.
NOTE:
The target NG-RAN node ignores the PDCP SNs if any for those forwarded PDCP SDUs for which delivery was attempted by the source eNB. 


Please provide your view on this CR. 

	Company
	Comment

	CATTay be discussed together with inter-system handover which is in CB 9upported.However, for one specific UE,it serving PLMN 


	OK

	Huawei
	OK

	Ericsson
	Not needed. If target node nodes that this is an inter-system HO, it knows if the PDPC SNs are useful or not. If not needed of course it will ignore. There is no need to have a note for each IE or bit of information that the target node will not use
Huawei2: since we go to the option 3 (i.e. not update the note in TS 36.300), this means that we should specify the NG-RAN’s behavior in case the NG-RAN receives forwarded packets from the source node. In our understanding, the CR for TS 38.300 seems needed. 

	Samsung
	OK

	
	


3.3 Phase 2: Stage 3 CR (can be discussed at the 2nd round)
Three CRs are provided in this meeting. 
Option 1: 

· Option A: R3-210088 for X2AP - An indicator is added to the SN Release procedure to indicate if the numbering is to be removed for forwarding
Option 2:
· Option B: R3-210806 for E1AP - to add PDCP SN Discard Required IE to the E1AP BEARER CONTEXT Modification REQUEST message
· Option C: R3-210743 for E1AP - The target CU-UP should be aware that the Bearer Context Setup procedure is associated to an inter-system HO
Please provide your views on this.
	Company
	Option A/
Option B/

Option C
	Comment

	CATT
	
	It may be discussed together with inter-system handover which is in CB# 9

	Huawei
	
	Among option B and option C, both could work. This can be discussed after the CB#9 has final conclusion, since if the CU-UP can be aware of the inter-system handover either via the new introduced IE, then no update is needed here. Otherwise, we can choose option B and C. 

	Ericsson
	Option C
	B and C could also be ok

	Samsung
	Option B
	Both B and C work. 

But we have tried a lot to avoid transmitting intra and inter-system information to the CU-UP when we discussed inters-system handover from 5G to 4G. Therefore, we prefer Option B.

	
	
	


Moderator’s summary:

The moderator suggests to postpone the stage 3 discussion to the next meeting, given the provided comments.   
4 Conclusion, Recommendations [if needed]

If needed
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