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1 Introduction

This is the summary document for the following come back:  

CB: # 7_DirectDataFwd_E1aspects
- Solution3: Nokia, Nokia Shanghai Bell, CATT, China Telecom

- Solution1: Ericsson

- 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? Huawei, Samsung, China Telecom

- Solution down selection, try to close this topic, capture agreements and provide CR if agreeable
(Nok - moderator) 

Summary of offline disc R3-220999
2 For the Chairman’s Notes

Propose the following:  

Agree solution 1.
Agree CR in tdoc R3-221196 (revision of R3-220673).

3 First Round

During previous RAN3 meetings, the discussion on inter-system data forwarding with non-shared SgNB was discussed. Two solutions are left on the table as described below:

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).

These solutions primarily aim at addressing handover from 4g to 5g in the case where there are more E-RABs at source compared to target. For example, 2 E-RABs at source and only one DRB at target. 

Companies were supposed to check whether solution 1 has any product implementation issue and also check the efficiency of the solutions.
Down selection of the solution 1 and solution 3

Check with CT4 specification and potential product implementation whether there is any issue for solution 1.
Product implementation issue with solution 1

The use case is 2 E-RABs at source and one DRB at target. End marker packets are sent by source eNB over the two forwarding tunnels. According to solution 1 these 2 forwarding tunnels will end up at the same tunnel endpoint. This is the Y shape. At the same time fresh data may have arrived at target gNB. 

Tdoc R3-220673 claims that this Y shape is not an issue because CT4 allows this, quoting:

A receiving GTP-U entity should be prepared to receive GTP-U packets from different source IP addresses
However, the problem is not there. What is not clear is if a receiving entity is prepared to receive end markers from 2 different sources, which CT4 doesn’t tell.

Indeed, from target receiving entity the following sequence of packets may be seen arriving at the same tunnel endpoint:

· Step1: Forwarded packets (source E-RAB1 and E-RAB2)

· Step 2: End markers (source E-RAB1)

· Step 3: Forwarded packets (E-RAB2)

· Step 4: End markers (E-RAB2)

Unless the target entity starts to sniff in the source address of incoming packets, the receiving entity cannot differentiate from where the packets come. Please note also that the target receiving entity has also no idea of how many sources there are…

The receiving entity therefore think at step 2 that no more forwarded packets will follow. Therefore, this is an unexpected situation that forwarded packets are still received during step 3 after end marker packets of step 2 which can create an abnormal condition at receiver side.   

Q1: is do you first acknowledge that the sequence of events step1, step 2, step 3, step 4 can arrive with solution 1 at receiving CU UP? 

	Company
	Comment

	Nokia
	Yes.

	CATT
	Yes

	Ericsson
	Yes, for a short time

	China Telecom
	Yes

	Huawei
	Yes

	ZTE
	Yes

	Samsung
	Yes

	Radisys
	Yes


Q2: if yes, does it create an issue for product implementation? 

	Company
	Comment

	Nokia
	It may in some implementations.

	CATT
	Yes

	Ericsson
	Probably not. Companies who think this might cause an issue can ask their CT4 delegates and bring detailed arguments to RAN3

	Huawei
	Probably not. 

Our view is that this scenario is not a typical one (two E-RABs mapped to one DRB) for inter-system handover. If any implementation issue is foreseen, the target CU-CP can even not consider to enable this case. 

Another point is that when the target CU-UP receives the Direct Forwarding Path Availability IE setting to “inter-system direct path available”, it can have its own implementation handlings. 

	ZTE
	Agree with Huawei

	Samsung
	Agree with Huawei

	Radisys
	There may be some packet loss. But this is common for a inter system HO. As HW stated if needed implementation can handle it.


Efficiency issue with solution 1

Let us take again the same sequence at target receiving side at the same tunnel endpoint:

· Step1: Forwarded packets (source E-RAB1 and E-RAB2)

· Step 2: End markers (source E-RAB1)

· Step 3: Forwarded packets (E-RAB2)

· Step 4: End markers (E-RAB2)

As said, also fresh data has arrived at target gNB.

One implementation can be that target gNB CU UP at step 2 think that data forwarding is over. Assuming that it does not bother or fail (see answer to Q1 and Q2) it can switch to now deliver the fresh packets. In this best case without failure, the target gNB will miss the forwarded packets of step 3 which will never be delivered.

Tdoc R3-220636 says that “this is not a problem because inter-system is not supposed to be lossless”: but if we don’t care at all to minimize the loss why are we then discussing data forwarding? 😊

So obviously even if we are not lossless, we do data forwarding to at least minimize the loss of packets; and obviously solution 1 will lose more packets that solution 3.

In solution 3 for which separate tunnels are used the target CU UP knows that two forwarding tunnels have been setup. Therefore, the target CU UP can wait for the end markers of the two forwarding tunnels to be received before switching to fresh data (i.e. after step 4). 

Q3: as demonstrated above, do you agree that even if solution 1 does not lead to a failure it results in more loss of packets compared to solution 3?  

	Company
	Comment

	Nokia
	Yes. As per the example. We don’t necessarily say that this I critical, but this is a fact.

	CATT
	Yes

	Ericsson
	It may, for a short while, depending on the implementation. But inter-system DF is not lossless so this is a non-issue. Even in that case, inter-system DF will minimize the loss compare to no DF. If few packets loss is such an issue, maybe the remapping scenario should not be chosen by the target node

	China Telecom
	Yes

	Huawei
	Agree with Ericsson. 

	ZTE
	Agree with Ericsson.

	Radisys
	Yes they may be packet loss.


In view of the above, solution 1 is less robust and more lossy than solution 3 but it has the merit to be simpler. Therefore, the following question:

Q4: in view of the above, which solution are you now preferring and why?  

	Company
	Comment

	Nokia
	Solution 3.

	CATT
	Solution 3

	Ericsson
	Solution 1.
It seems that proponents of solution 1 do not answer to the “why” question. For solution 1, this is obvious: specification impact is lower, and there is no need to implement a new solution for something which is already supported in the specifications.

	China telecom
	Solution 3

	Huawei
	Solution 1

	ZTE
	Solution1 

Prefer the solution with less spec impact

	Samsung
	Solution 1

	Radisys
	Solution 1, same reasoning as E///


Moderator’s summary:

The majority has acknowledged that there are pros and cons for both solutions. Solution 1 will lead to more packet loss but on the other hand it is simpler because it doesn’t need to add new IEs in messages and can work with existing implementations which are resilient to the end marker handling competition. Given that:

· the scenario can be considered a rare case (2 E-RABs into one DRB), 

· target CU CP can avoid it if it doesn’t like it,
· 5 companies against 3 think that the advantages proposed by solution 3 are not worth the effort. 

the moderator proposes as compromise to agree solution 1 with some clarification text as proposed tdoc R3-220673 as a starting point.
Proposal 1: agree solution 1 with some clarification text as proposed in R3-220673 as starting point.
4 Second Round

Moderator’s summary:

Majority of companies think …

Proposal 2: TP...

5 Conclusion

The following is proposed:

Proposal 1: TP...
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