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1 Introduction

CB: # 28_DirectDataFwd_E1aspects

- (Nok) agree sol3: “the target CU-CP request for per DRB data forwarding information towards target CU-UP and the target CU-UP provide corresponding data forwarding tunnel information during Bearer Context Setup procedure”

- (CATT,CT,ZTE) Adopt the same solution for inter-system HO and intra-system HO i.e. introduce a new structure Data Forwarding Request list IE in E1 interface to enable the target CU-CP request data forwarding tunnel according to the flow to E-RAB/DRB mapping in source side in Bearer Context Setup Request message. The target CU-UP provides the data forwarding tunnel in the response message accordingly via Data Forwarding Response list IE; for the case of a split gNB used both as the source SgNB and as the target gNB, or vice versa, the Bearer/UE context modification procedures should be used on the F1 and E1 interfaces

- (SS,LGU+,HW) Considering the sequence issue, confirm whether scenario 4 should be supported or not; if confirmed, select sol1 or sol3; add gNB-CU-UP E1AP ID IE to the E1AP BEARER CONTEXT SETUP REQUEST message as optional

- (E///) Use BEARER CONTEXT SETUP in the target gNB-CU-UP for inter-system HO when the source and target gNB-CU-UP for the shared disaggregated (S)gNB are the same; Agree that inter-system data forwarding without shared SgNB and disaggregated target gNB is already supported

(SS - moderator)

Summary of offline disc R3-212624
2 For the Chairman’s Notes

Propose the following:

Agreement:

Non-shared case:
Two solutions are left on the table to support direct data forwarding from EPS to 5GS in scenario 4. Comparison and down selection is performed at next meeting.
Solution 1: CU-CP requests one data forwarding address from the CU-UP using the existing signalling. CU-CP feedback the tunnel address to the two E-RABs in Handover Request Ack message to 5GC. With this, the data from the two E-RABs in the source node will be sent to one DRB buffer in the target (ref R3-211957/R3-212545/R3-212356)

Solution 3: Add Data Forwarding from E-UTRAN Request List to the DRB To Setup List in PDU Session Resource To Setup List within Bearer Context Setup Request message and Data Forwarding from E-UTRAN Response List to the DRB Setup List in PDU Session Resource Setup List within Bearer Context Setup Request message (ref R3-211642/R3-211642/R3-211958).

Shared SgNB case:
Bearer Context Setup Request message is used from the CU-CP to the CU-UP.
Regarding how to support internal data forwarding in the SgNB, the following two options will be further evaluated at the next meeting:
Alternative 1: Add gNB-CU-UP E1AP ID in Bearer Context Setup Request message

Alternative 2: Add S1 DL UP Transport Layer Information per DRB in Bearer Context Setup Request message.

3 Discussion – Round 3

Solution to support direct data forwarding from EPS to 5GS in scenario 4
Ericsson, Huawei, ZTE support Solution 1

Nokia, CATT, CT support Solution 3

Samsung slight prefer Solution 1 but has no strong view between the two.

In this case, it seems convergence is not possible. In this case, there are two possible way forward:

Option 1: Leave it to implementation e.g. Solution 1.

Option 2: Continue to discuss at next meeting.

Option 3: Any other good proposal ?

From moderator’s observation, the situation will be not changed. 

Q1: Which option do you prefer?

	Company
	comments

	Huawei
	Option 1, for the multiple ERABs to a single DRB mapping. 

Open for further discussion, but not sure if we can have an agreement at the next meeting. 

	Nokia
	Option 2

Current implementation does not allow solution 4 since CU UP cannot differentiate an inter-system handover. We think the drawbacks of solution 1 have not be understood thoroughly and we propose to continue at next meeting with comparison papers between solution 1 and solution 3.

	ZTE
	Option 2. Further discussions may help achieve an agreement. 

	
	


Solution on inter-system data forwarding with shared SgNB

Regarding how to support internal data forwarding in the CU-UP, there are two alternatives:

Alternative 1: add gNB-CU-UP E1AP ID in Bearer Context Setup Request message

Alternative 2: S1 DL UP Transport Layer Information per DRB

Moderator analysis:  
If S1 DL UP Transport Layer Information, the CU-CP has to add this IE to each DRB which is terminated at the SN to Bearer Context Setup Request message. 

gNB-CU-UP E1AP ID is more straight forward.
Q2: Which option do you prefer?
	Company
	comments

	Samsung
	Alternative 1. It’s simple and straightforward.

	Huawei
	Alternative 1, if we follow the logic over NG/S1 for shared SgNB/gNB case

	Nokia
	S1 DL UP TNL is the right technical choice. Reusing gNB-CU-UP E1AP ID is technically not correct as these are two different logical nodes. 

	ZTE
	Alternative 1. 


4 Discussion – Round 2

Solution to support direct data forwarding from EPS to 5GS in scenario 4
The issue has been discussed for several meetings. Now all the technical aspects are clear. In order to close the issue, Proposal 1 and Proposal 2 are proposed as way forward based on more companies’ view (see the detail summary in 4.2).

Proposal 1: Agree Solution 1 as way forward for non-shared case i.e. 

Proposal 2: Agree the CR in R3-212545.
Q1: If a company cannot accept this, any other proposal to move forward?

	Company
	comments

	Nokia
	NOK. We cannot accept solution 1 and CR in 2545. Solution 1 creates two tunnels terminating in the same endpoint which is not technically correct.

	Huawei
	Reply to Nokia: 

As described in 2545, this “two tunnels terminating in the same endpoint” is already supported in TS 29.281 as follows: 

-  The GTP-U protocol supports the possibility for one GTP-U tunnel endpoint to receive packets from multiple remote GTP-U endpoints. This may be used in the following scenarios:……



	CATT
	NOK. It should be the responsibility of CU-UP which provide UP tunnel and CU-CP just forwards it to the source side. From the functional split point of view, solution 1 breaks the principle.

Furthermore, option 1 precludes the possibility to enable two tunnels for different E-RAB.

	China Telecom
	Agree with CATT. Both Option1/3 can work in principle. But considering the forwarding tunnel allocation will need to be more flexible, we propose to support Option3. 

	ZTE
	We are OK to adopt option 1 


Solution on inter-system data forwarding with shared SgNB

Proposal 3: For shared SgNB case, Bearer Context Setup Request message is used from the CU-CP to the CU-UP.
Regarding whether gNB-CU-UP E1AP ID in Bearer Context Setup Request message is needed, three companies say yes. Three companies say FFS or Maybe with some technical question raised. The clarification is given in 4.3. With those clarifications, do you agree gNB-CU-UP E1AP ID in Bearer Context Setup Request message? 

Q2: gNB-CU-UP E1AP ID in Bearer Context Setup Request message is needed?
	Company
	comments

	Nokia
	As Ericsson pointed out, it is not fully technically correct to send the gNB-CU-UP E1AP ID but as a compromise we could accept instead sending the  NG DL UP Transport Layer Information provided at Bearer Context Setup to enable the internal forwarding, as proposed by Ericsson.

	Huawei
	Ok for us.

Note that the  NG DL UP Transport Layer Information in the bearer context setup can not work. The scenario here is ENDC to SA handover, while the source SgNB/target gNB is split. When the target gNB/CU-CP receives the HANDOVER REQUEST message, the NG DL UP Transport Layer Information which will be allocated by the target CU-UP is not available yet. So the alternative would be to send the S1 DL UP Transport Layer Information per DRB. 

Another alternative is to allow the source CU-UP itself to identify the shared SgNB/gNB shared case, when it receives the DRB level data forwarding address carrying its own addresses. 

But if we follow the logic of what we have agreed for shared case, this Q2 is ok for us. 

	Nokia
	Yes, of course I meant S1 DL UP TNL (the one allocated at source).

	ZTE
	We are fine.

	Ericsson
	Prefers S1 DL UP TNL, which is anyway the information which will extracted from the UE context if UE AP ID is used


5 Discussion – Round 1

5.1 Scenarios for direct data forwarding
In general, there are the following four possible scenarios for data forwarding:
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Observations: Direct data forwarding is not possible for Scenario 2 and Scenario 3. 

Q1: Do you think direct data forwarding should be supported for scenario 4?

	Company
	Yes/no
	comments

	Samsung
	
	Considering direct data forwarding is NOT possible for Scenario 2 and Scenario 3, the target NG-RAN node needs to take the source mapping (Qos Flow to E-RAB mapping) into account when the target NG-RAN node decides to assign direct data forwarding. So there are some restrictions to assign direct data forwarding tunnel in the target NG-RAN node.

So far, only peer to peer tunnel is supported. 

Scenario 4 may leads to that the data sequence put to the DRB buffer is different from the sequence received from the CN.

We don’t see much benefit to support direct data forwarding in scenario 4.

	Nokia
	Yes. 
	First I put my zoom at 250% and I could still not see your figure! Can you redo it bigger?

We disagree and we think all 4 scenarios are supported for direct data forwarding. 

Then we think this is independent of the intra-system case.

Finally, we repeat again (for the third meeting) that inter-system scenario 4 can be easily supported with our CR in 1643 which corresponds to solution 3 in your paper 1957.

	CATT
	Yes
	It has been discussed in RAN3#110e meeting and all companies support to consider scenario 4 in the email discussion.

The agreement has been captured in the chairman note as below:

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

 

	Huawei
	Yes
	Agree with Samsung that the scenario 2 and scenario 3 can not work (R3-211957 gives big pictures)

For scenario 4 (multiple E-RAB tunnels map to a single DRB), this scenario only happens for 4G to 5G handover, but not for intra-5G handover where the number of data tunnels is equal to the DRB numbers. We think there is no need to revert the agreements made at the last meeting.  



	Ericsson
	Yes
	I do not understand how scenario 2 and 3 could be supported? How can the target node distinguish QoS Flows 1 &  2 without SDAP header?

Scenario 4 is already supported, so no need to answer if it needs to be supported

	ZTE
	Yes
	We have reached an agreement to support scenario 4 at the last meeting. 


Moderator Summary

With the clarification in [6], all other companies are still fine to support Scenario 4. So let’s follow the previous agreement and focus on the solution in 3.2.
5.2 Solution to support direct data forwarding from EPS to 5GS in scenario 4
According to the submitted contributions, three solutions were proposed to support direct data forwarding from EPS to 5GS in scenario 4.

Solution 1: CU-CP requests one data forwarding address from the CU-UP using the existing signalling. CU-CP feedback the tunnel address to the two E-RABs in Handover Request Ack message to 5GC. With this, the data from the two E-RABs in the source node will be sent to one DRB buffer in the target.[6][8][9]

Solution 2: Add Data Forwarding from E-UTRAN Request List in PDU Session Resource To Setup List within Bearer Context Setup Request message and Data Forwarding from E-UTRAN Response List in PDU Session Resource Setup List within Bearer Context Setup Request message [3]

Solution 3: Add Data Forwarding from E-UTRAN Request List to the DRB To Setup List in PDU Session Resource To Setup List within Bearer Context Setup Request message and Data Forwarding from E-UTRAN Response List to the DRB Setup List in PDU Session Resource Setup List within Bearer Context Setup Request message. [1][6][7]

Q2: Which solution(s) are you ok in order to support direct data forwarding from EPS to 5GS in scenario 4?

	Company
	solution
	comments

	Samsung
	Solution 1 or Solution 3
	If Scenario 4 confirmed to be supported, we prefer Solution 1 or Solution 3.

Solution 1 has no E1 impact. It can be supported by implementation. To make it clear in standard, some text description can be added to TS38.413.

For Solution 2, CU-UP has to correlate two list i.e. Data Forwarding from E-UTRAN Request List and DRB To Setup List for data handling. CU-CP also has to correlate two list i.e. Data Forwarding from E-UTRAN Response List and DRB Setup List. This bring complexity for CU-CP and CU-UP.

Comparing with Solution 2, Solution 3 doesn’t require the CU-CP and CU-UP to correlate two list. The data from two E-RAB tunnels should be send to the buffer of one DRB. Therefore, the related information could be included in the DRB list.



	Nokia
	Solution 3
	We repeat again (for the third meeting) that inter-system scenario 4 can be easily supported with our CR in 1643 which corresponds to solution 3 in your paper 1957.

	CATT
	Solution 3
	
After further check on option 2,we are OK to adopt option2 which is simpler.

	Huawei
	Solution 1
	Here we only consider the scenario 4 (multiple E-RABs to a DRB mapping), solution 2 or solution 3 seems too heavy to address this scenario.

Note that for the scenario 1, the  CB: # 31_LosslessIntraSysHO_CP-UPsplit can address this scenario (as said in R3-211957). 

	Ericsson
	Solution 1
	This is already possible today. There is no specification text saying that the TEID should be different

	ZTE
	Solution 1
	Agree with Huawei. It is preferable to use solution 1 if only scenario 4 is considered. 


Moderator Summary

Three companies support Solution 1. Two companies support Solution 3. One company slightly prefer Solution 1. 
In [6], all the technical aspects including pros/cons were analyzed. Even if we continue the discussion to next meeting, seems the situation will not change. In this situation, let’s try to move forward with Solution 1.
Proposal 1: Agree Solution 1 as way forward for non-shared case i.e. 

Solution 1: CU-CP requests one data forwarding address from the CU-UP using the existing signalling. CU-CP feedback the tunnel address to the two E-RABs in Handover Request Ack message to 5GC. With this, the data from the two E-RABs in the source node will be sent to one DRB buffer in the target.[6][8][9]

If Solution 1, [8] has proposed some clarification text in TS36.413.

Q3: If Solution 1, do you agree the CR in [8]?

	Company
	OK/Not OK
	comments

	Samsung
	OK
	The clarification text is beneficial. Otherwise the behaviour of CU-CP is not clear.

	Nokia
	NOK
	NOK for solution 1. Solution 1 can make receiver ambiguous whether intra-system or inter-system case. Solution 3 is cleaner.

	CATT
	NOK
	

	Huawei
	OK
	Agree with Samsung. 

	Ericsson
	OKish
	This is already possible, so the text is not needed, but I’m fine to accept this if it helps closing this topic

	ZTE
	OK
	We are fine.


Moderator Summary

Companies supporting Solution 1 can accept the CR in [8].
Proposal 2: Agree the CR in R3-212545.
If Solution 2, CR in [4][5] could be the basis for further discussion.

Q4: If Solution 2, do you have any comments on the CR in [4][5]?

	Company
	comments

	Nokia
	Solution 2 NOK.

	CATT
	OK

	
	

	
	


If Solution 3, CR in [2][7] could be merged.

Q5: If Solution 3, do you have any comments on the CR in [2] or [7]?

	Company
	comments

	Samsung
	[2] is not complete, because  

1)  maxnoofDataForwardingTunnelfromE-UTRAN  is not defined; 

2) A line “Data Forwarding from EUTRAN Request Item” is missed. 

	Nokia
	We can merge both. However, if solution 3 is agreed, it would be legitimate to take [2] as basis for merging given that this is the solution Nokia is advocating from three meeting now!

	CATT
	OK


5.3 Solution on inter-system data forwarding with shared SgNB
Regarding which message is used from the CU-CP to the CU-UP, there are two options:

Option 1: Bearer Context Setup Request message [6][9]

Option 2: Bearer Context Modification Request message [3]

Q6 which option do you prefer?

	Company
	solution
	comments

	Samsung
	Option 1
	If option 2, the Bearer Context Modification Request would need to create the NG-RAN part of the context and delete the E-UTRAN DRBs from the context. This is not good with a CHOICE structure. 

	Nokia
	Option 1
	

	CATT
	Option 2
	If option 1 is adopted, different procedures are used for inter-system HO with shared (s)gNB and intra-system HO with shared (s)gNB.

	Huawei
	Prefer option 1
	Now we are convinced that option 1 is a more clean way. 

	Ericsson
	Option 1
	Option 2 is not possible. For inter-system, we are talking about different logical nodes

	ZTE
	Option 1
	Using option 2 will break several agreed principles.


Moderator Summary

Majority companies support Solution 1.
Proposal 3: For shared SgNB case, Bearer Context Setup Request message is used from the CU-CP to the CU-UP.
If Bearer Context Setup Request message is used, [6] has proposed to add gNB-CU-UP E1AP ID IE to the E1AP BEARER CONTEXT SETUP REQUEST message. When the gNB-CU-UP E1AP ID is received, the CU-UP use it to retrieve the UE context.

Q7: do you think gNB-CU-UP E1AP ID in Bearer Context Setup Request message is needed?

	Company
	Solution
	comments

	Samsung
	Yes
	Without the new IE, the gNB-CU-UP doesn’t know whether it should retrieve the UE context. Or the gNB-CU-UP has to try to retrieve the UE context using gNB-CU-CP UE E1AP ID for each Bearer Context Setup Request message.

	Nokia
	Yes if separate CR
	This could be OK. My proposal would be to have [2] serve as basic solution and [6] provide the E1AP UE ID only so that work is shared and [2] is legitimate.

	Huawei
	FFS
	We are considering what the UE context is for the UP to retrieve, if we use the bearer context setup request message. 

Our understanding is that, at the CU-UP side, it may create the overall new UE context if it receives the bearer context setup request message. (can be revisited after receiving some reply). 

[Samsung] Yes, new UE context will be created when CU-UP receives Bearer Context Setup Request message. 
The CU-UP retrieve the old UE context in order to perform internal data forwarding.

	Ericsson
	Maybe 
	I agree with Huawei that most of the UE Context may change from E-UTRAN to NG-RAN, but the goal is to be able to do some inter-CU-UP data forwarding for SN-terminated bearers configured at the source. So an alternative would be to use NG DL UP Transport Layer Information provided at Bearer Context Setup at source side. This way the CU-UP at target side can identify where to get the packets to be forwarded
[Samsung] Right, the key issue is to do internal data forwarding.

For 4G to 5G handover, Existing Allocated NG DL UP Transport Layer Information is not present, right?  

	ZTE
	Yes
	It would be more straightforward if this new IE is added. 

	CATT
	FFS
	If option 1 is adopted,it needs further discussion whether NG DL UP Transport Layer Information or new indicator is needed.


If Option 2, CR in [4][5] could be the basis for further discussion.

Q8: If Option 2, do you have any comments on the CR in [4][5]?

	Company
	comments

	Nokia
	Option 2 NOK.

	CATT
	ok


6 Conclusion, Recommendations [if needed]

If needed
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