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1
Introduction

The scope of the email discussion has been captured as followed:

	CB: # 16_DirectDataFwd_E1aspects

- For Non-shared case: Sol3: Nok, China Telecom, CATT Sol1: Samsung, LGU+, Huawei

- For Non-shared case: Alt2: Nok Alt1: E///, Samsung, LGU+, Huawei

- Inter-system data forwarding without shared SgNB and disaggregated target gNB is already supported? E///

- Add a note that in case of EPC to 5GC direct data forwarding for dis-aggregated node case, one multiple DL Forwarding UP TNL Information may correspond to multiple E-RAB IDs

- Take the issue in R3-213929/11 into account

- Check the issue in R3-213450
- Capture agreements and provide CRs if agreeable

(E/// - moderator)

Summary of offline disc in R3-214150


This contribution captures the email discussion.

2
For the chairman’s notes

Non-shared case:
No consensus on whether to agree solution 1 or solution 3

To be continued
Shared SgNB case:

Alternative 1 is agreed

R3-213923 rev in R3-214470 Agreed
Allocation of IP addresses for forwarding tunnels:

R3-213911 rev in R3-214450 Agreed
Proposal to be agreed: Extend the direct forwarding indication in E1AP with the intra-system case.

Intra-system case (R3-213450) needs more discussion around NGAP impact. To be continued
3
Email discussion – Phase 2

3.1 Non-shared case

There is no convergence on this issue:

- 4 companies support solution 1

- 2 companies support solution 3

If no agreement can be made, and nothing is agreed, this will equal to solution 1, but without the possible clarification in the specifications. Therefore, the question for Phase 2 would be to add this possible output to the proposed solutions, and ask for the 2nd best solution to companies.

Question 4.1: If your preferred solution is not agreeable by RAN3 (i.e. no consensus), what is your second best choice, including the “do nothing” solution.
	Company
	Response and comment

	Ericsson
	Do nothing. This will be equivalent to solution 1, without clarification

	Samsung
	Do nothing, even though we think clarification is beneficial to made complete description in specification.

	Huawei
	Do nothing, agree with Samsung that some clarification is helpful. 

	China Telecom
	We still prefer Solution 3. If no agreement can be made, we think this issue can be discussed in next meeting.

	CATT
	We think the issue should be resolved by option 3

	ZTE
	Do nothing. 

	Nokia
	We think the issue should be resolved by option 3. 

Do nothing is not an option, because the inter-system data forwarding is broken. Solution 1 does not work because it is not clear how end markers are managed?  


3.2 Shared SgNB case

There is no convergence on this issue either:

- 3 companies support alternative 1

- 2 companies support alternative 2

- 1 company is neutral

It seems that there is a slight majority for alternative 1, and that there is a consensus that alternative 1 is feasible. Therefore, it is proposed to agree on alternative 1.

Question 4.2: Any objection in agreeing alternative 1?
	Company
	Response and comment

	Ericsson
	No

	Samsung
	No

As we indicated in the first round, the target CU-CP doesn’t know the S1 DL UP Transport Layer Information. To make alternative 2 works, the source eNB has to transmit the information from the source to the target which has additional impact on eNB.

	Huawei
	No. 

But about the question whether the target CU-CP knows the S1 DL UP Transport Layer Information, our understanding is yes. In ENDC to 5GC shared case, the target CU-CP could be aware this is handover shared case by receiving the <SgNB UE X2AP ID>, then it can get to know the S1 DL UP Transport Layer Information, which is used for EN-DC. 

	China Telecom
	No strong views. Both options can work.

	CATT
	Maybe we need some technical discussion on which solution is better since both of the solutions are feasible.

	ZTE
	No. We are open to have some further discussion on alternative 2. 

	Nokia
	No. But we prefer alternative 2 and are open to have some further discussion on alternative 2 like ZTE. 


3.3 Allocation of IP addresses for forwarding tunnels

Inter-system case:

It seems that a majority of companies (but no consensus) think that the target gNB-CU-UP need to know about direct path availability for inter-system data forwarding. But possible solutions depend on the conclusion for the non-shared case.

Wait for conclusion on non-shared case.
Intra-system case:

It seems that a majority of companies (but no consensus) think that this should be corrected but that NGAP should be fixed first. And that coordination between companies could achieve this for next meeting. Therefore, it is proposed to not this topic as To Be Continued.

Question 4.4: Any objection in noting the intra-system case as to be continued?
	Company
	Response and comment

	Ericsson
	No

	Samsung
	No

	Huawei
	No

	China Telecom
	yes

	CATT
	No

	ZTE
	No

	Nokia
	No. But since Nokia brought up this case, could you mark Nokia as coordinator for next meeting for this to be continued.

Also, inter-system case should be handled together.


4
Email discussion – Phase 1

4.1 Non-shared case

Different solutions to support direct data forwarding from EPS to 5GS in scenario 4 were discussed during previous meetings. There are 2 solutions left on the table, as described in the Chairman’s notes from RAN3#112-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 (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).

For solution 1, [1] states that the “Y-shape” GTP-U tunnels cannot be applied to direct data forwarding from EPS to 5GS in scenario 4, or will bring unnecessary complications (e.g. multiple end-markers), while [6] and [8] state the contrary. Therefore, the 1st question to answer should be:

Question 1.1: Can solution 1 be allowed to support direct data forwarding from EPS to 5GS in scenario 4? Please detail your arguments.
	Company
	Response and comment

	Samsung
	Yes. It’s allowed.

GTP-U already supports for one GTP-U tunnel endpoint to receive packets from multiple remote GTP=U endpoints as specified in TS 29.281:
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

	Huawei
	Yes.

This is already supported in TS 29.281, as Samsumg indicates. 

	Nokia
	No.

End markers create an issue as explained in [1].  Proof that solution 1 works needs to be given.

	ZTE
	Agree with Samsung

	CATT
	No

	Ericsson
	This is allowed by GTP-U specifications. End-markers are not an issue as inter-RAT HO is not lossless

	
	


For solution 3, it seems that no companies argue that this cannot solve the non-shared case issue. However, [6] and [8] consider that solution 3 have an unnecessary impact on E1AP. Therefore, the next question is: 

Question 1.2: Between solution 1 and solution 3, which solution has the lowest impact on E1AP?
	Company
	Response

	Samsung
	Solution 1

Solution 1 has no impact on E1AP.

	Huawei
	Solution 1

Sotution 3 is introducing much impact E1AP, just for this scenario 4 (it is expected that this case may not happen frequently). 

	Nokia
	Solution 3

Adding a few IEs over a network interface is not a big problem if it makes the design cleaner. Therefore, we think the words “much impact” is dispproportionate. Also, problems with solution 1 needs to be clarified (see above).

	ZTE
	Solution 1

	CATT
	Solution 3

	Ericsson
	Solution 1. Only clarification is needed, no new IE


The last question is needed to down-select between solution 1 and solution 3.

Question 1.3: Depending on answers for questions 1.1 and 1.2, what is your preferred solution to support direct data forwarding from EPS to 5GS in scenario 4?

	Company
	Preferred solution
	Comment

	Samsung
	Solution 1
	By comprehensively considering the status of TS 29.281 and avoiding unnecessary impacts on E1AP, solution 1 is preferred.

	Huawei
	Solution 1
	

	Nokia
	Solution 3
	It is not only a matter of preferences. issues related to solution 1 have not been cleared.

	ZTE
	Solution 1
	

	CATT
	Solution 3
	Same view as Nokia

	Ericsson
	Solution 1
	

	
	
	


4.2 Shared SgNB case

Different solutions to support internal data forwarding in the SgNB were discussed during previous meetings. There are 2 alternatives left on the table, as described in the Chairman’s notes from RAN3#112-e:

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.

However, compared to RAN3#112-e, it seems that no additional arguments were presented, and that no companies have changed their mind. Therefore, and in order to converge on an alternative, companies are asked to answer to the following question:

Question 2.1: For the shared SgNB case, what is your preferred alternative? And would you be willing to accept the other alternative for the sake of compromise? Comments are allowed.

	Company
	Preferred alternative
	Is the other alternative agreeable?
	Comment

	Samsung
	Alternative 1
	No
	Alternatvie 1 by adding gNB-CU-UP E1AP ID is simple and straight forward. With this, the same logic as over NG/S1 for shared SgNB/gNB case is followed.

One comment for this Alternative 1 is that gNB-CU-UP E1AP ID is technically not correct as these are two different logical nodes. This argument is not ture, because UE AP ID is already used for retrieving the UE context in shared SgNB/gNB case. E.g. SgNB UE X2AP ID in the source en-gNB is used by target gNB to retrieve the UE context.

Alternative 2 in CRs [4][7] doesn’t work because the target CU-CP doesn’t know the S1 DL UP Transport Layer Information.

	Huawei
	Alternative 1
	
	Alternative 1 is aligned with what we introduced for shared SgNB/gNB case over other interfaces. 

	Nokia
	Alternative 2
	
	Alternative 2 is simpler because it avoids CU UP to fetch the addresses in the context.

	ZTE
	Alternative 1
	
	Alternative 1 seems to be more straightforward, but we are open to accept alternative 2 for compromise. 

	CATT
	
	
	It seems both of the two options could work.

	Ericsson
	Alternative 2
	ok
	

	
	
	
	


4.3 Allocation of IP addresses for forwarding tunnels

[10] and [12] are discussing the allocation of forwarding tunnels IP addresses for both inter-system and intra-system handover. The common argument found in these papers is that the target gNB-CU-UP should know if data forwarding will use a direct or an indirect path. For the 1st phase of the email discussion, the discussion should be limited to the problem acknowledgement. If problems are acknowledged, solutions can be discussed on phase 2, and only after a solution for the non-shared case (see section 3.1 of the present document) has been selected.
Inter-system case:

[10] and [11] are describing the inter-system IP address allocation. During online discussion, it seems that all companies acknowledged that the target gNB-CU-UP should know if a direct path for inter-system data forwarding is available. But this should be confirmed here:

Question 3.1: Does the target gNB-CU-UP need to know about direct path availability for inter-system data forwarding? Please detail your arguments.

	Company
	Response and comment

	Samsung
	Yes

Operators may configure different IP space for EPS and 5GS. In this case, the target gNB-CU-UP needs to know  direct path availability for inter-system data forwarding in order to assign the appropriate TNL address for data forwarding.

	Huawei
	Yes. 

	Nokia
	Not exactly: target CU UP needs to know whether the forwarded data comes over E-RAB tunnels or PDU session tunnel.

	ZTE
	Yes

	CATT
	If option 3 for question 1 is adopted, the target CU-UP could know direct path availability for inter-system data forwarding.

	Ericsson
	Yes. Different IP spaces might be used

	
	


Intra-system case:

[12] is describing the intra-system IP address allocation. During online discussion, there was some questions about the need and the feasibility of the solution described in [12]. One important aspect being additional impact on NGAP.

Question 3.2: For intra-system handover, does the target gNB-CU-UP need to distinguish direct path data forwarding from indirect path data forwarding? Is the solution described in [12] feasible? Please detail your arguments.

	Company
	Response and comment

	Samsung
	For intra-system e.g. intra-LTE handover, there is no different IP spaces for X2 and S1. 

Solution in [12] is not feasible. Because the target CU-CP doesn’t know direct or indirect for intra-sysytem handover. For inter-system handover from 4G to 5G, the direct forwarding path availability is already transmitted to the target node in order to assign different tunnel for direct and indirect data forwarding. To make it works, NG impact is forseen

Considering the above two points, seems not so necessary to consider intra-sytem handover scenario. 

	Huawei
	So far [12] can not work, since the target CU-CP is not aware of the direct or indirect data forwarding for intra-5GS handover. 

But we see benefits for the target CU-CP to be aware of the direct/indirect datra forwarding, so as to decide to allocate the Xn-U/NG-U tunnel addresses. 

So we suggest to start with NG. And the release can be discussed. 

	Nokia
	Same view a Huawei.

We see benefits for the proposal, but we forgot to bring the NG CR at this meeting. We can work on this in a shared effort for next meeting if companies are OK. We would prefer R16 as close of R17 is only March 2022. 

	ZTE
	Agree with Huawei. It is beneficial to let target CU-CP be aware of the direct/indirect datra forwarding. 

	CATT
	The current solution in the CR could not work. It could be discussed next meeting with all needed update included.

	Ericsson
	Agree with Huawei. Useful but has NGAP impact as well

	
	


Question 3.3: If the answers to the above question 3.2 are yes, what additional impact is foreseen (i.e. not E1AP)?

	Company
	Response

	Huawei
	We can start from NGAP, and the release can be discussed. 

	Nokia
	Same view here. As said above, we need both E1 and NG CR and peharps stage 2 CR but can share the work for next meeting if companies are OK.

	ZTE
	We shall start with NGAP. 

	Ericsson
	NGAP

	
	

	
	

	
	


5
Conclusion

Non-shared case:

No consensus. Positions of companies have not moved between phase 1 and phase 2, and for the 3 last meetings. The main controversial points are about the possibility to use the “V-shape” forwarding tunnels and the handling of end-markers at target CU-UP. However, one more round of discussion has been agreed.

To be continued
Shared SgNB case:

After phase 2 of discussion, most companies can accept alternative 1.

Alternative 1 is agreed.
R3-213923 Agreed
Allocation of IP addresses for forwarding tunnels:

For the inter-system case, R3-213911 revised in R3-214450 can be agreed
It is also agreed to capture the following agreement:

Extend the direct forwarding indication in E1AP with the intra-system case.

For the intra-system case, R3-213450 needs more discussion around NGAP impact. To be continued
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