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1 Introduction
This contribution summarizes the offline discussion on the following topic:

CB: # 7_DirectDataFwd_E1
CATT,CT,Nok,ZTE 6330:

- support direct data forwarding for 5GC to EPS handover.

- adopt option 2 (target CU-CP does the remapping during handover procedure; it requests data forwarding address corresponding to the flows mapping to the same E-RAB towards the target CU-UP) to support direct data forwarding for inter-system HO from EPS to 5GS.

- add Data Forwarding from E-UTRAN Request list IE into the PDU Session Resource To Setup Item IE and add Data Forwarding Tunnel from E-UTRAN Response list IE into the PDU Session Resource Setup Item IE.

- For a split gNB used both as source and target, the Bearer/UE context modification procedures should be used on the F1 and E1 interfaces.

- add Data Forwarding from E-UTRAN Request list IE into the PDU Session Resource To Setup Modify Item IE and add Data Forwarding from E-UTRAN Response list IE into the PDU Session Resource Setup Modify Item IE.
E/// 6619:

- In case of 4G to 5G HO, the target node is in charge of PDCP SNs reset

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

- Add a DL Data Forwarding Information IE in the PDU Session Resource To Modify List IE

- Add a new optional IE in the DL Data Forwarding Information IE to inform the CU-UP that forwarded packets shall not contain PDCP SN and QFI information
SS 6015:

- add Source DRB Indication to the E1AP BEARER CONTEXT Modification REQUEST message
(CATT - moderator)

Summary of offline disc R3-206850
2 For the Chairman’s Notes

Propose to capture the following:
Agreement:

For inter-system HO from 5GS to EPS:
Proposal1: Following the view of majority, agree the stage 3 CR in R3-205936.

Proposal2: Following the view of majority, agree the stage 2 CR in R3-206219.
For inter-system HO from EPS to 5GS:
Proposal3: Following the view of majority, agree to consider solutions on direct data forwarding from EPS to 5GS in case one DRB in target gNB contains QoS flows mapped to different E-RABs in the source eNB.

For inter-system HO with shared SgNB and also inter-MN handover without SN change:
Proposal4: Bearer Context Modify procedure is used in E1AP for both inter-MN HO without SN change and inter-system HO with shared SgNB. 
Open issue (To be continued next meeting):
Open issue1: Which solution should be adopted to support direct data forwarding from EPS to 5GS in case one DRB in target gNB contains QoS flows mapped to different E-RABs in the source eNB. 
· Solution 1: The target CU-CP transmits the old flow to E-RAB mapping and new DRB configuration/mapping to the target CU-UP in the BEARER CONTEXT SETUP REQUEST message. 
· Solution 2: The target CU-CP request for per QoS flow list data forwarding information towards target CU-UP and the target CU-UP provide corresponding data forwarding tunnel information during Bearer Context Setup procedure.
Open issue2: Further discuss on stage 2/stage 3 impact on how to support inter-system HO with shared SgNB
3 Discussion

3.1 Inter-system handover from 5GS to EPS

Background: For 5GS to EPS handover, in last RAN3 meeting, it was agreed  to further discuss  based on R3-205760 which introduced per QoS flow list data forwarding information from CU-CP to CU-UP and the discussion should focus on the IE name. 
3.1.1 Name of the new introduced IE

In this meeting, two options were proposed as below:

Option1: Name the new IE as Data Forwarding to E-UTRAN Information List IE [1]
Option 2: Name the new IE as DL Data Forwarding Information IE [2]
Companies are invited to provide their views on the two options
	Company
	option
	comments

	Huawei
	Option 1
	Option1 is slightly preferred since it can clearly indicate handover from 5GC to EPC handover. 


	Nokia
	Option 1
	

	Samsung
	Option 1
	

	CATT
	Option 1
	

	ZTE
	Option 1
	

	Ericsson
	Option 2
	Makes the solution more future proof

	China Telecom
	Option1
	


Moderator’s summary: All companies except one company support option 1.

Proposal: Following the view of majority,it is proposed to agree R3-205936 which adopts option 1.
3.1.2 Omit PDCP SN and SDAP header for direct data forwarding
It is acknowledged by all that for direct data forwarding from 5GS to EPS, PDCP SN and SDAP header should not be included. There are different views on how to make source CU-UP be aware of the situation if the source NG-RAN node is disaggregated.

Option 1(implicit way): Via the presence of the new introduced per QoS flow list data forwarding information, the source CU-UP could know that it is inter-system handover and thereby omit PDCP SN and SDAP header when forwarding data towards target.[1]
Option 2(explicit way): Introduce an extra IE(i.e. Omit PDCP SN and QFI Info IE) which explicitly indicates the source CU-UP to omit PDCP SN and SDAP header when forwarding data towards target.[2]
Companies are invited to provide their views on the two options
	Company
	option
	comments

	Huawei
	Option 1
	Option 1 is a simple solution. The source CU-UP can forward packets without SDAP header and PDCP SN, as described in TS 38.300 based on the new introduced IE. 

	Nokia 
	Option 1
	

	Samsung
	Option 1
	

	CATT
	Option 1
	

	ZTE
	Option 1
	

	Ericsson
	Option 2
	

	China Telecom
	Option 1
	


Moderator’s summary: The difference between option 1 and option 2 is one extra IE in option 2. It is proposed to agree on the introduction of per QoS flow list data forwarding information first and introduction of new IE is not precluded in the future.

Proposal: Following the view of majority ,it is proposed to adopt option 1.
3.1.3 How to reflect in stage 2

In [4],the stage 2 CR is provided to reflect the support of direct data forwarding for inter-system handover as below.

If there is different view/comments/proposal, it would be appreciated to list here.
	Company
	option
	comments

	Nokia
	
	Looks OK.

	CATT
	
	OK

	ZTE
	
	OK

	Ericsson
	
	Not needed. Nothing new compare to rel-15

	China Telecom
	
	OK


Moderator’s summary: Most companies think the stage 2 CR is OK.
Proposal : Following the view of majority ,it is proposed to agree the stage 2 CR in R3-206219
3.2 Inter-system handover from EPS to 5GS

3.2.1 Open issue
The open issue for EPS to 5GS HO is as follow:

Open issue: For inter-system HO from EPS to 5GS, whether direct data forwarding should be supported if one DRB in target gNB contains QoS flows mapped to different E-RABs in the source eNB?

One example is provided as below:
The flow to E-RAB mapping decision in 5GC: Flow A + flow B => E-RAB 1 and flow C => E-RAB 2 

The flow to DRB mapping decision in target gNB: Flow A+ flow B+ flow C => DRB 1.
For aggregated gNB scenario, direct data forwarding could be supported without any specification impact. Target gNB allocates TNL address 1 for E-RAB 1 and TNL address 2 for E-RAB 2. Source eNB send the data for E-RAB1 and E-RAB 2 to the corresponding tunnel and the target gNB put all the received packets from both TNL address 1 and 2 into the buffer for DRB1.However, if the target is CP-UP separation, there is no way for CU-UP to provide the E-RAB level data forwarding tunnel.
Therefore, the current stage 3 is not compliant with the stage 2 which requires one forwarding tunnel per E-RAB: see TS 39.300 section 9.3.3.1:

The target NG-RAN node assigns a TEID/TNL address for each E-RAB it accepted for data forwarding.
In fact, the similar issue also applies to intra-system HO. During intra-system HO procedure, if the target CU-CP decides to update flow to DRB mapping, whether /how to support data forwarding.

Companies are invited to provide their view on the above open issue i.e. for inter-system HO from EPS to 5GS, whether direct data forwarding should be supported if one DRB in target gNB contains QoS flows mapped to different E-RABs in the source eNB.
	Company
	option
	comments

	Huawei
	
	About the question above, the answer is YES to support the case “one DRB in target gNB contains QoS flows mapped to different E-RABs in the source eNB”.
Note that there is a paper in R3-206005 to discuss the same issue but for intra-system HO. So we suggest holding this after the discussion for intra-system HO. 

	Nokia
	
	Yes.

	Samsung
	
	The answer is YES to the question.
The issue will be solved after the solution for intra-system HO in R3-206005 is agreed.

	CATT
	
	Yes

	ZTE
	
	Yes

	Ericsson
	
	Already supported apart for the case where the target CU-CP configures less number of DRB than the number of E-RAB data forwarding, for which we see no benefit

	China Telecom
	
	Yes

	
	
	


Moderator’s summary: All companies except one company support to resolve the open issue.

Proposal: Following the view of majority,it is proposed to agree to consider solutions on direct data forwarding from EPS to 5GS in case one DRB in target gNB contains QoS flows mapped to different E-RABs in the source eNB.
3.2.2 Solution for above scenario

In this meeting, two solutions on the above scenario were proposed in [5][7] as below:
Solution 1: The target CU-CP transmits the old flow to E-RAB mapping and new DRB configuration/mapping to the target CU-UP in the BEARER CONTEXT SETUP REQUEST message. For the flow to E-RAB mapping information, “QoS Flows forwarded on the forwarding tunnel(s)” in the “DRB Data forwarding information Request” IE is used to transmit the old mapping.[5]
Solution 2: The target CU-CP request for per QoS flow list data forwarding information towards target CU-UP and the target CU-UP provide corresponding data forwarding tunnel information during Bearer Context Setup procedure.[7]
Companies are invited to provide their view on the above tow solutions.
	Company
	option
	comments

	Huawei
	Solution 1 (depending on the discussion for intra-system HO)
	We suggest holding this after the discussion for intra-system HO in R3-206005. 

Then we can discuss whether/how the solution for intra-system HO can be applied for the inter-system HO. 
In our understanding, if solution 1 is agreed for intra-system HO, then it can be reused for inter-system HO. For the example above for inter-system HO, E1AP Bearer Context Setup Request message would include: 
· DRB1:
· QoS Flows Information To Be Setup IE: QFI A, QFI B, QFI C
· QoS Flows forwarded on the forwarding tunnel(s) IE: QFI A, QFI B
· DRB2:

· QoS Flows Information To Be Setup IE: NONE
· QoS Flows forwarded on the forwarding tunnel(s) IE: QFI C


	Nokia
	Solution 2
	

	Samsung
	Solution 1
	Agree with HW. 

The issue will be solved after the solution for intra-system HO in R3-206005 is agreed.

	CATT
	Solution 2
	

	ZTE
	Solution 2
	

	China Telecom
	Solution 2
	

	
	
	

	
	
	









	
	
	

	
	
	



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


NOT PART OF THIS CB !!
Moderator’s summary: Two companies support solution 2 and 4 companies support solution 1.

Proposal: No consensus on solutions.
3.3 Inter-system handover with shared (S)Gnb
3.3.1 Which procedure should be used to setup bearer context in target CU-UP
For intersystem HO with shared (S)gNB, for example, from EN-DC to SA with shared gNB, it is not clear which message should be used for the target CU-CP to setup PDU session related context in target CU-UP since E-RAB related DRB information already exists. Similarly, on the other direction, i.e. from SA to EN-DC, it also deserved further discussion on which message should be used for the target CU-CP to setup E-RAB related DRB context in target CU-UP considering the availability of PDU session related information in target CU-UP.
In last RAN3 meeting, the WA is to use BEARER CONTEXT MODIFICATION procedure.
Companies are invited to provide their views on which procedure should be used.
	Company
	option
	comments

	Huawei
	
	Agree the WA. 

	Nokia
	
	Agree the WA

	Samsung
	
	Agree the WA

	CATT
	
	Agree the WA

	ZTE
	
	Agree the WA

	Ericsson
	
	No WA was agreed last meeting.

Not compatible with existing signaling structure. In that case, for 4G to 5G, the Bearer Context Modification Request would need to create the NG-RAN part of the context (using the CHOICE System = NG-RAN) and delete the E-UTRAN DRBs from the context (using the CHOICE System = E-UTRAN) at the same time. This is not possible with a CHOICE structure. Bearer Context Setup needs to be used in the target to establish a new context in the new system

	China Telecom
	
	Agree the WA

	
	
	


Moderator’s summary: All companies except one company support to use UE context Modify procedure.

For this bullet, we would like to clarify more. In fact, this question also applied to intra-system HO i.e. which message should be used between SgNB CU-CP and SgNB CU-UP for inter-MN handover without SgNB change. In this case, it seems more proper to use Bearer context modify procedure instead of using Bearer context setup procedure since UE context already exists in the CU-UP.
Then for inter-system HO with shared (S)gNB, it is a little bit complex. I could understand the concern from E/// on setting up NR related bearer context while still keep the E-UTRAN related bearer context. However, we think this is the benefit of using UE context Modify procedure which enables the target gNB-CU-UP  know the situation and make the data forwarding internally. Anyway, E-UTRAN related UE context would be removed when source SgNB receives UE Context Release. On the contrary, if Bearer Context Setup procedure is used, CU-UP would setup a completely new bearer context for the UE and no internal data handling could be implemented.
With that, we prefer to use Bearer Context Modify procedure which also applied to intra-system HO scenario.

Proposal: We propose to Bearer Context Modify procedure for both inter-MN HO without SN change and inter-system HO with shared SgNB
3.3.2 Stage 3 impact for shared (S)gNB scenario
For Inter-system handover from 5GS to EPS with shared split (S)gNB, no extra specification impacts are foreseen comparing with inter-system handover from 5GS to EPS with no shared split (S)gNB scenario.

For inter-system handover from EPS to 5GS with shared split (S)gNB, with the assumption that BEARER CONTEXT MODIFICATION procedure is used for the target CU-CP to setup PDU SESSION related context towards target CU-UP, there are proposals to update BEARER CONTEXT MODIFICATION procedure to support direct data forwarding from source eNB to target gNB.
Similar to 3.2.2, two solutions are proposed in [5][7] as below

Solution 1: The target CU-CP transmits the old flow to E-RAB mapping and new DRB configuration/mapping to the target CU-UP in the BEARER CONTEXT MODIFICATION REQUEST message. For the flow to E-RAB mapping information, “QoS Flows forwarded on the forwarding tunnel(s)” in the “DRB Data forwarding information Request” IE is used to transmit the old mapping[5].
Solution 2: The target CU-CP request for per QoS flow list data forwarding information towards target CU-UP and the target CU-UP provide corresponding data forwarding tunnel information during Bearer Context Modification procedure[7].

Companies are invited to provide their views on which procedure should be used.
	Company
	option
	comments

	Huawei
	
	Suggest holding till non-shared case (see section 3.2.2) has made consensus. Then we would have the same solution.  

	Nokia
	Solution 2
	

	Samsung
	Solution 1
	Using the same solution as for non-shared case.

	CATT
	Solution 2
	

	ZTE
	Solution 2
	

	China Telecom
	Solution 2
	


Moderator’s summary: Two companies support solution 1 and 4 companies support solution 2.

Proposal: No consensus ,to be continued.
8.9.x Stage 2 impact for shared SgNB scenario
Since it is controversial on how to support inter-system handover with a shared split (S)Gnb, there is proposal to capture the corresponding procedure in 38.401[8] after it is conclude as below:
8.9.x
Inter-node handover with a shared split (S)gNB
For inter-node handover involving dual connectivity, it is possible for one (S)gNB to serve both as the (M)gNB or SgNB before the handover, and as the (M)gNB or SgNB after the handover. If this (S)gNB is a split (S)gNB, the 
ignaling flow may be as follows:
· During the handover preparation phase, a UE Context Modification procedure may be used over F1AP, and a Bearer Context Modification procedure may be used over E1AP. The UE Context Modification procedure over F1AP may be used to setup new radio bearers, modify radio bearers, and/or release old radio bearers. The Bearer Context Modification procedure over E1AP may be used to setup resources for new PDU sessions or E-RABs, and/or modify resources for PDU sessions or E-RABs.
· During the execution phase, context suspension may not be invoked, except for the case that the Source (S)gNB-CU-CP may deliver the data forwarding address(es) toward the Source (S)gNB-CU-UP if needed.

· During the completion phase, the (S)gNB-CU-CP may invoke a Bearer Context Modification procedure with the (S)gNB-CU-UP in order to release the resources for old PDU sessions or E-RABs if needed.
If there is different view/comments/proposal, it would be appreciated to list here.
	Company
	option
	comments

	Huawei
	
	Suggest holding till non-shared case (see section 3.2.2) has clear view.

	Nokia
	
	Looks OK.

	Samsung
	
	The same view as Huawei.

	CATT
	
	OK

	ZTE
	
	OK

	Ericsson
	Bearer Context Setup
	No stage-2 changes are needed

	China Telecom
	
	OK


Moderator’s summary: 4 companies support the CR

2 companies propose to wait 

1 company think it is not needed.
Proposal: No consensus, to continued.
4 Conclusion, Recommendations

To be edited, if needed
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