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1 Introduction

CB: # 9_DirectDataFwd_E1

Nok

target CU-CP requests per QoS flow list data forwarding information towards target CU-UP and target CU-UP provides corresponding data forwarding tunnel information during Bearer Context Setup procedure

SS,LGU+

add QoS Flows to be updated IE to the E1AP BEARER CONTEXT MODIFICATION REQUEST message

CATT,CT,ZTE

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.

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

add Data Forwarding Request list IE into the PDU Session Resource To Setup Modify Item IE and add Data Forwarding Response list IE into the PDU Session Resource Setup Modify Item IE in Bearer Context Modification procedure.

E///

It is not possible to use the Bearer Context Modification procedure in the target gNB-CU-UP for inter-system handover with shared (S)gNB 

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

Further discuss the support of intra-CU-UP data forwarding in case of inter-system handover with shared (S)gNB

(Nok - moderator)

Summary of offline disc R3-210962
2 For the Chairman’s Notes

Propose the following:

Agree TP R3-211169 (revision of R3-210156) with some dependency on intra-system resolution (i.e. assumes that different solution taken for intra-system).
3 Discussion

3.1 Conclusion on inter-system data forwarding w/o shared SgNB

The case of inter-system direct forwarding has been solved at last meeting in R3-207183 by adding a structure to request tunnel endpoints with the name of “Data Fowarding to E-UTRAN List” to provide a list of tunnel endpoints associated with qos flows. 

Do you agree that for inter-system, in contrast to intra-system, there is no requirement for lossless and PDCP status preservation?

	Company
	Comment

	Nokia
	Agree. Lossless and PDCP status preservation are not required for inter-system DF. 

	CATT
	Yes

	Samsung
	Agree

	Huawei
	Agree, seems no one questions this. 

	Ericsson
	Agree


Do you agree that for inter-system, in contrast to intra-system, there is therefore no need to setup the old (source) configuration at target during the forwarding phase?

	Company
	Comment

	Nokia
	Agree. There is no strict requirement.

	CATT
	Our view is that no matter inter-system HO or intra-system HO, it is not needed to setup the old configuration in the target side.

	Samsung
	For direct data forwarding from 4G to 5G, per E-RAB tunnel is used. 

The tunnel should be end to end. For supporting this, the number of tunnel is equal to the number of E-RABs. The source Qos flow to DRB (E-RAB) mapping has to be used. Otherwise, the forwarded PDCP SDUs received from the source in one E-RAB tunnel has no QFI, the target cannot map it to different DRBs.

	Huawei
	For inter-system handover, we agree no need to behave just the same as intra-system handover. 

But at least the CU-UP should know two mappings for inter-system handover: 

- QoS flow to E-RAB mapping for forwarded packets from 4G. (very similar to the QoS flow to DRB mapping for forwarded packet for intra-system HO)

- new QoS flow to DRB mapping for new packets from/to CN.  

	Ericsson
	Agree


In the spirit of the above, tdoc R3-210156 proposes that the target gNB directly remaps the forwarded traffic to the new DRB configuration, taking into account the highest QoS of QoS flows sharing an E-RAB -when applicable- for the mapping to the new DRBs. Aligned with stage 2 TS 38.300 one just needs to setup one forwarding tunnel per E-RAB. Tdoc R3-210156 uses similar structure as agreed for 5g-4g in tdoc R3-207183 and introduces a structure to request tunnel endpoints with the similar name of “Data Fowarding from E-UTRAN List” in order to provide a list of tunnel endpoints associated with DRBs setup at target (DRB identified by list of QoS flows).

Do you agree that this solution works and is backwards compatible?

	Company
	Comment

	Nokia
	Agree.

	CATT
	It could only resolve the issue for inter-system HO,we prefer a solution which could resolve the problem of inter-system and intra-system together.

	Samsung
	NO

If the CR in R3-210254 for intra-system was agreed, no additional change is needed in order to support direct data forwarding from 4G to 5G in non-shared case.

The solution in R3-210156 doesn’t work.

For 5G to 4G, the source CU-UP only needs to know the tunnel and the Qos Flow list which should be forwarded over that tunnel.

For 4G to 5G, with the solution in R3-210156, the target CU-CP provides a list of Qos flows outside DRB list. And the CU-UP feedback a list of tunnels and a Qos flow list for each tunnel. 

The problem is that the CU-UP receiving the forwarded packets doesn’t know to which DRB the data should be transmitted over F1-U. 

	Huawei
	Agree with Samsung’s analysis. 

The current structure for 210156 can not work. For example, the one forwarded tunnel include QFI#1, and QFI#2, and two DRBs to be setup (one QFI for one DRB), how could the CU-UP transmit the forwarded packets for these two QoS flows? 

At least for the 210156, the DRB ID should be included wherein, so that: 

- the CU-UP knows the corresponding F1-U tunnel. 

- for the above example, the CU-UP first use the first DRB to transmit the forwarded packets, then each DRB transmits its new fresh packets. 

	Ericsson
	Works but not needed. If only the new DRBs are to be used, the existing signaling can be reused. In case of 2 DRBs to 1 DRB re-mapping, the target CU-CP will establish only the new DRB at target CU-UP, which will provide 1 GTP-U Tunnel Endpoint, sent for both E-RABs at source eNB


Tdoc R3-210255 proposes to send the old mapping in the QoS Flows Information To Be Setup IE (mandatory per DRB ID) and the new mapping in a new QoS Flows to be updated IE (optional per DRB ID) i.e. reusing the CR in tdoc R3-210253 for same solution as intra-system. 

Do you think that the solution works? 

Is the solution backwards comaptible?
	Company
	Comment

	Nokia
	No and No.

First, as explained before it is unnecessary to setup the old DRB configuration at the target for a transient phase like for intra-system because there is no need of pdcp status preservation in inter-system. Instead this creates additional signaling and complexity for nothing since the unused DRBs after the forwarding will have to eb released. Therefore, Nokia does not see the extra complexity to try using the intra-system solution for inter-system.

Second, the solution does not work for the 1 : 2 case i.e. the case of one E-RAB at source carrying two qos flows which will be mapped at target onto 2 DRBs.

Third, the solution is not backwards compatible with existing CU UP which can only understand the setup of the old configuration, and not of the new and old configurations at same time.



	CATT
	Similar as our comments in intra-system HO, we think there is backward compatibility issue and prefer to introduce an independent structure to transfer the flow to DRB/E-RAB mapping in the source side.

	Samsung
	Yes, Yes

The change is needed for lossless intra-system handover. Then, it is come from free for inter-system. No complexity.

Nokia scenario below doesn’t make sense. Because the forwarded PDCP SDUs received from the source in one E-RAB tunnel has no QFI, the target has no means to map it to different DRBs

(1 : 2 case i.e. the case of one E-RAB at source carrying two qos flows which will be mapped at target onto 2 DRBs).

Currently, the CU-UP consider the received configuration as what it should use, not what it should use later. So it is backward compatible.

	Huawei
	This solution works for both intra-system handover and inter-system handover (see our answer to the second question). 

	Ericsson
	Yes. No

But same comment as for questions above. Not needed 


Tdoc R3-210691/656 proposes to introduce a similar structure as tdoc R3-210156 i.e. a request for tunnels endpoints associated with old mapping i.e. one tunnel per E-RAB. 

Do you think that the solution is good and works? 

	Company
	Comment

	Nokia
	Almost but not fully. The structure is embedded in a structure for intra-system introducing a DRB ID which is used only in case of intra-system. The issue comes with the fact that the solution proposed for intra-system here is not fully backwards compatible because an existing CU UP would expect the old mapping in the existing QoS Flow Information to be setup IE. This is why the structure proposed in R3-210156 is better.



	CATT
	As clarified in our contribution, the DRB ID could be optional which is present only for intra-system HO.And also,I could not quite understand the backward compatibility issue mentioned by Nokia,the meaning of existing IE is not touched.

	Samsung
	The same problem as for Nokia solution, the CU-UP doesn’t know to which DRB the received data should be transmitted over F1-U.

	Huawei
	As answered above, the DRB ID is needed for inter-system handover. (I.e, the DRB ID can not be ignored)

	
	Same comment as for questions above. Not needed


SECOND ROUND
Following received comments, a revision of the CR in tdoc 156 has been uploaded. It now uses DRB ID instead of a list of QoS flows (which is not needed for the reasons explained in 155).

Please comment on this revision and whether it is agreable. If not agreeable, please indicate what is wrong?
	Company
	Comment

	Nokia
	Revision OK. It takes into account the comments from Samsung, CATT and Huawei. 

	China Telecom
	DRB ID shall be optional since no need for intra-system handover.

	Huawei
	The revision could work, in our understanding, wherein the structure is very similar to R3-210656 (the difference is the DRB ID presence) 

Then two options are on the table, either 156/656 or R3-210256 (the same as intra-system HO). So we are thinking: 

- to have a consensus on intra-system HO at CB#13 first;

- to together  discuss CB# 9/11 for the inter-system HO.

	Ericsson
	Not agreeable. Not needed, see comments above

	Samsung
	This option will bring a lot of redundant information and complexity. Anyway, the information in the new added list is linked with one DRB, then why not put the information to the DRB list directly?


Moderator’s summary:

Ericsson solution seems close but would not be backwards compatible. Huawei has a point that it is also related to decision of intra-system. 
Proposal 1: agree 1169 with some dependency of the resolution of intra-system.
3.2 Conclusion for the case of shared SgNB

Q1: Do you think that the case of inter-system direct data forwarding with shared SgNB needs to be addressed? 

	Company
	Comment

	Nokia
	OK to address if solution is simple.

	CATT
	OK

	Samsung
	Fine to address.

	Huawei
	OK

	China Telecom
	OK

	Ericsson
	Yes

	ZTE
	Yes


If answer to Q1 above is “Yes”, tdocs R3-210255/R3-210256 proposes to use the same structure as proposed for the non-shared SgNB case (adding a new QoS flows to be updated IE) but in a different message i.e. within the Bearer Context Modification Request.

Do you think that the solution is correct?

	Company
	Comment

	Nokia
	No. If a solution is done it should use the Bearer Context Setup Request.

	CATT
	Similar comments as in session 3.1.However, we also think Bearer Context Modification procedure is better. 

	Samsung
	Yes. At last meeting, the majority companies propose to use Bearer Context Modification procedure for shared SgNB. If Bearer Context Setup Request is agreed for shared SgNB, then with the change in R3-210254 for intra-system, no more change is needed for supporting direct data forwarding from 4G to 5G with shared SgNB.

	Huawei
	Well, pending the discussion for non-shared case. 

	China Telecom
	We prefer to use modification procedure  

	Ericsson
	Bearer Context Modification cannot be used

	ZTE
	Agree to use the Bearer Context Modification procedure.


If answer to Q1 is “Yes”, tdoc R3-210691/656 proposes to add the same structure described for the non S-gNB shared case to the shared SgNB case, but in the Bearer Context Modification Request message. 

Do you think that the solution is correct?

	Company
	Comment

	Nokia
	No. If a solution is done it should use the Bearer Context Setup Request.

	CATT
	Yes.

	Huawei
	Pending the discussion for non-shared case. 

	China Telecom
	yes

	Ericsson
	Bearer Context Modification cannot be used

	ZTE
	Yes


If answer to Q1 is “Yes”, Tdoc R3-210741 proposes an alternative approach for the shared SgNB case where either the old UE AP ID or the old tunnel endpoint is transferred in the Bearer Context Setup message to optimize with internal forwarding. 

What do you think of this alternative solution?

	Company
	Comment

	Nokia
	Solution looks correct. To be further investigated.

	CATT
	We prefer to use Bearer Context Modification procedure.

	Samsung
	If Bearer Context Setup Request is agreed for shared SgNB, then with the change in R3-210254 for intra-system, no more change is needed for supporting direct data forwarding from 4G to 5G with shared SgNB.

	Huawei
	For 210741, ok to further discuss. But we currently prefer using the implicitly “own tunnel addresses”. 



	China Telecom
	We should reach consensus on Q2 in 3.2 first. 

	Ericsson
	Ok to further discuss 

	ZTE
	We think the way of using Bearer Context Modification procedure is more appropriate.


Moderator’s summary:

No convergence.

Proposal 2: Postponed. Do step by step. Solve first the case without shared SgNB at this meeting which is already difficult to converge. 

4 Conclusion

The following is proposed:

Proposal 1: agree 1169 with some dependency of the resolution of intra-system.

Proposal 2: Postponed. Do step by step. Solve first the case without shared SgNB at this meeting which is already difficult to converge. 
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