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1 Introduction

CB: # 23_Lossless_Intra-systemHO
- Adopt Solution 3b to address the scenario of change in QoS to DRB mapping at target gNB during lossless intra-RAT HO? Adjust semantics of Ignore Mapping Rule Indication IE to be applicable only to lossless intra-system handover data forwarding scenario? Nok, E///

- Adopt Solution 1? Samsung, Huawei, Intel Corporation, China Telecom, LGU+, ZTE

- Capture agreements and provide CRs if agreeable

(Samsung - moderator)

Summary of offline disc R3-215826
2 For the Chairman’s Notes

Agreement:

All companies agree the compromised solution based on Option 3 with a new IE:

Using QoS Flows forwarded on the forwarding tunnel(s) in Data Forwarding Information Request to transmit the Qos flows which will be forwarded (source mapping) over the DRB tunnel. And using QoS Flows Information To Be Setup to transmit the Qos flows which are configured to this DRB at target side. A new IE is defined to inform CU-UP the remapping.
CR for TS38.463 in R3-216158, agreed.
3 Discussion (second round)

Based on the input in the first round, companies view are still split. 

Since the issue was confirmed and the solutions were discussed several meetings. We should move forward. Let’s see whether we can have a comprised solution for progress. E.g using a new IE based on Solution 3 (not solution 3b in Nokia paper).
Question: If Solution 1 or Solution 3b as it is cannot be agreed, any proposal in the middle can be agreeable?
	Company
	Comments

	Samsung
	We are open to discuss the compromised solution. 

E.g. based on Solution 3, a new IE is defined.

The detail can be further discussed.

	Intel Corporation
	After offline, we were able to learn that the approach of Solution 3b using the forwarded IE as old mapping and using the setup IE as new mapping works without any issue. The concern was that there can be a situation where a QoS flow (forwarded over DRB tunnel and transmitted over DRB with old config) is no longer supported in CU-UP after path switch by any DRB – which we expressed it as "gone" at the first round. This never happens during normal HO without remapping and that's why we had concerns, but after offline discussions, we were able to confirm that it does not create any issue on NW or UE.

So, we are fine with using the forwarded IE as old mapping and using the setup IE as new mapping. But we would like to suggest minor updates on Solution 3b for clarity:
· We think new IE is better than re-using “Ignore Mapping Rule Indication” IE. The intention of this existing IE was for NW to establish a blank UL default DRB without a specific QoS flow mapped onto it. No data forwarding is involved or so. And now we don’t have to compete for which solution incurs less IE or so any longer. 
· This new IE is better to be included whenever a DRB is subject to mapping update, with two codepoints (“setup”, “none”):
The first codepoint (“setup”) is used when mapping is updated from “forwarded IE of old mapping” to “setup IE”. This codepoint can make it clear that old DRB is established based on QoS flows of the forwarded IE, then mapping is updated to QoS flows in the setup IE after handling forwarded packets. 

The second codepoint (“none”) is used when the mapping is updated from “forwarded IE of old mapping” to none. Since the setup IE is mandatorily included, if this codepoint is used, the setup IE shall be ignored. And this DRB will be removed automatically after finishing handling forwarded packets.
Along with these suggestions, we provided the updated CRs into the folder.



	Nokia
	We are open to discuss the option of a new IE (rather than reuse the existing one). However, we believe the procedural text needs to cover three scenarios without conflicts between QoS flows mapped to different DRBs.
· DRB is used in the source configuration but NOT in the target configuration

· DRB is used in BOTH the source configuration and in the target configuration

· DRB is ONLY used in the target configuration (i.e. it did not exist in the source configuration)

An example covering the three cases could be as follows

· Old source configuration: (indicated in DRB Data forwarding information Request)

· DRB1:QFI1, QFI3  
· New IE = “none” - this DRB will not be used after data forwarding in the target configuration
· DRB2: QFI2 
· New IE = “setup” - this DRB is used both in the source and target configurations - 
· New target configuration: (QoS Flows Information To Be Setup)

· DRB2: QFI1, QFI2 
· DRB3: QFI3 
· New IE = “setup”– this DRB  was not part of the source configuration, but the QoS mapping should be applied until data forwarding completes for DRB1, to avoid conflict of QFI3 being mapped simultaneously to different DRBs
We also think the changes can be limited to Rel 16, as the alternate two step approach (first setup procedure, then modification procedure) is already possible in Rel 15.


	Huawei
	Good examples given by Intel and Nokia. 
We support the updated solution. 
It seems that New IE = “setup” has two meanings: 
· DRB exists in both old source configuration/new target configuration but with different QoS flow list, or
· new DRB exists only in target configuration;  
Also we understand for cases that the “ DRB exists in both old source configuration/new target configuration with same QoS flow list”, the new IE is not included. 

	Ericsson
	Another variant of solution 3 (as described in our discussion paper) is acceptable. This can be a new IE. However, I’m not sure to understand the need of 2 codepoints. Not all the scenarios mentioned above are valid. Here is what stage-2 is saying:

Lossless delivery when a QoS flow is mapped to a different DRB at handover, requires the old DRB to be configured in the target cell 

It means that the old DRB has to be present in both source and target. Also, autonomous removal of a DRB does not seem backward compatible.


Moderator summary:

All companies agree with the comprised solution to have a new IE based on Option3. There are slight difference regarding how to define the new IE. One option is to have too code points. The other option is to have one code point. The additional code point is to indicate to the CU-UP that remapping is needed after finishing handling the forwarded packets. Majority companies are fine to the two code point proposal. The proposal is reflected in the CR in R3-21xxxx. Therefore, the proposal is to agree the CR.
4 Discussion (first round)
Agreements at previous meetings:

For supporting lossless handover when a QoS flow is mapped to a different DRB at handover, the old DRB needs to be configured in the target cell for transmitting the forwarded packets 

The above mechanism is already supported if the target node is aggregated.

At intra-system HO, in case of per-DRB data forwarding, CU-UP should be aware of old mapping for data forwarding and new mapping for fresh data

Both the old and new mappings are provided to the target CU-UP during the bearer context setup procedure (FFS whether existing IEs are sufficient); go for BC solution
Regarding how to transmit both of the mapping with Bearer context setup procedure, three solutions were discussed at RAN3#113-e meeting without conclusion.

It’s good to see that the three solutions were converged to two in the contributions submitted to this meeting.
Solution 1: Add QoS Flows Information To Be Updated as proposed in R3-211947/48/49[4][5][6]

Solution 3b: Using QoS Flows forwarded on the forwarding tunnel(s) in Data Forwarding Information Request to transmit the Qos flows which will be forwarded (source mapping) over the DRB tunnel. And using QoS Flows Information To Be Setup to transmit the Qos flows which are configured to this DRB at target side. In order to support the following scenario 3 (refer to R3-206006/07 for RAN3#110-e meeting), using “Ignore Mapping Rule Indication” IE to inform CU-UP the DRB is used for data forwarding only [1][2][3].
	
	Source (old) mapping
	New mapping by the target CU-CP
	What needs to be transmitted from target CU-CP to target CU-UP:

– {old mapping}: for handling forwarded packet

– [new mapping]: for handling fresh data

	3
	DRB1: QFI1

DRB2: QFI2
	DRB1: QFI1, QFI2
	DRB1:  {QFI1}             (  [QFI1, QFI2]

DRB2:  {QFI2}             (  [none]


Each solution works. The issue has been discussed for several meetings. Convergence is needed in order to solve the confirmed problem.
Q1: Which solution are you ok in order to support lossless intra-system handover in CP-UP separation scenario?

	Company
	Solution
	Comments

	Intel Corporation
	Solution 1
	Based on the updated Solution 3b, we further took time to go deeper analysis, captured below. 
We can further discuss, but based on our analysis, we have technical concerns especially on 3rd and 4th points below of the proposed Solution 3b, for which we believe Solution 1 should be adopted.

	Nokia 
	Solution 3b
	Issues with Solution 1 which we have highlighted multiple meetings.

Solution 1 modifies existing meaning and handling of the legacy IEs, and further introduces a new functional requirement to the gNB-CU-UP to be able to handle the same QFI value for multiple DRBs simultaneously. It also brings unclarity as to which DRBs belong to the “old mapping” and which refer to the “new mapping”. This is a new function for the gNB-CU-UP. 
The following are examples of scenarios where these issues will be encountered with solution 1

- Ex1. (old config: DRB1:QFI1, new config DRB2: QFI1) 

- Ex.2 (old config: DRB1:QFI1, QFI3; DRB2: QFI2  // new config DRB2: QFI1, QFI2; DRB3: QFI3) 
With the encoding proposed in Solution 1, the following would be done

Ex.1

* QoS Flows Information To Be Setup (DRB1:QFI1)

* QoS Flows Information To Be Setup (DRB2: QFI1)

The encoding above incurs issues given that two separate DRBs are being signalling as having same QFI, which is not even allowed by RAN2. Basically, the same legacy IEs are used to convey old config and new configs.
This solution is expecting that somehow the gNB-CU-UP based on some other information (e.g., data forwarding related IEs) deduces that DRB2 is only meant to be set after data forwarding has completed. This we see as non-backwards compatible as it affects very basic legacy functions.
Ex.2 

* QoS Flows Information To Be Setup (DRB1: QFI1, QFI3)

* QoS Flows Information To Be Setup (DRB2: QFI2)

* QoS Flows Information To Be Setup (DRB3: QFI3)

* QoS Flows Information To Be Updated (DRB2: QFI1, QFI2)
In this example again, multiple QFIs are assigned to multiple bearers simultaneously. Further, DRB2 uses the new IEs to convey the new configuration, while DRB3 conveys the new configuration with the legacy IEs. 

For these reasons Solution 1 is unacceptable.
In regard to remarks from Intel on Solution 3b

* Reuse of an existing IE: If this is not preferable, this can easily be tackled via a new IE (as proposed in Ericsson paper)

* Backwards compatibility: a CU-CP and CU-UP pair will need to learn ONLY once whether the function is supported or not for one single bearer context setup. This is a minor impact compared to changing meaning of legacy IEs as proposed in Solution 1. Further, the description below regarding BC for Sol1 will not hold valid for the example above given in Ex.2, as there will be a conflict due to the simultaneous QFIs mapped to the same DRBs.


	ZTE
	Solution 1
	One concern about the availability of reusing the IE “Ignore Mapping Rule Indication” proposed by Nokia. As this IE was introduced in last meeting (R3-213630) for the UL Data Notification, it seems that the semantics modification in Nokia's CR on this IE for the lossless intra-system HO has overrided the original intention of introducing this IE.
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If a new IE is still needed for Solution 3b, we think Solution 1 is more straightforward.

	Ericsson
	Solution 3b
	Agree with Nokia’s thorough analysis of issues brought by solution 1. 

Regarding the Ignore Mapping Rule Indication IE in 3b, if replacing the text linked to the use-case discussed last meeting is not acceptable, the semantics description can also be changed to fulfil both use-cases. Actions taken by the CU-UP are similar, and the IE name is compatible with both use-cases. There is no need for a new IE, although it can also work.
Regarding the other points in Intel’s response:

2. There is not much difference between sol.1 and sol.3 in case CU-UP has not implemented the correction. Extra Bearer Context Modification is still needed.
3. There is no hijacking of any sort. Please note that stage-2 says “Lossless delivery when a QoS flow is mapped to a different DRB at handover, requires the old DRB to be configured in the target cell”. Therefore, the old DRB has to be present in the target gNB, and this includes the target CU-UP. Therefore, the old DRB ID needs to be included in the DRB To Setup List IE. Also, there is no specification text stating that the QoS Flows forwarded on the forwarding tunnel(s) should be a subset of QoS Flows Information To Be Setup.
4. CU-UP failing to accept some QFIs will always lead to some flows to be interrupted, to some QoS update or other actions by the source node. Also, the 1st example presented here does not make sense. If DRB1 is not admitted, what’s the purpose of keeping the HO just for forwarding some packets?

	Intel Corporation 2
	1) We don't agree with the Nokia's analysis of the Solution 1 issue. 
2) Each IE has its dedicated meaning. What we signal over “to be forwarded IE” literally means QoS flows to be forwarded over a tunnel. What we signal over “to be setup” IE means a base information to establish something. Here in the remapping at HO scenario, the principle should be that old DRB has to be established first, then mapping is updated later. And if a new DRB has to be established due to mapping update, then “to be setup” IE should be used to give a base information to establish new DRB.

3) In Nokia's Ex1, "QoS flows updated IE" of QF1 is included to DRB2 (QF1) in Solution 1. And Sorry but we cannot understand the scenario of Ex2. It would be good if the scenario is explained in a way that what is the old mapping and how they are updated.  
4) The whole point of doing this is to establish old DRB configuration for lossless HO and then update mapping “in one shot” by BRR CTXT SETUP. This has to follow the same process when such “one shot” is not in place – first old DRB configuration is established in CU-UP by BRR CTXT SETUP; and mapping is updated later by BRR CTXT MOD. But Solution 3 or 3b is in an approach to directly establish the updated DRB configuration, which we have concerns and have shown below what could happen if DRB admission by CU-UP is not perfect in Solution 3b, where we are not sure what could be the impact to the UE. 
The situation is that a QoS flow exists only for handling forwarded packets and then could be removed while old mapping being updated to new mapping when a certain DRB is not admitted. How the target CU-CP can configure the UE (by HO CMD) that this QoS flow will be there in a DRB only for handling forwarded packets and should not be used for sending UL packets of that QFI when forwarding is finished?
5) Please note that now DRB admission at CU-UP cannot work “individually” per DRB basis. We have agreed to provide old and new mappings together by one-shot. But both Solution 1 or Solution 3b don’t provide QoS parameters of all the relevant QoS flows that are needed for each individual DRB. In either solution, CU-UP has to anyway look across DRBs and perform admission control. So, we don't agree with the point from Nokia that "only Solution 1" is relying on some other information to work correctly. If this is a concern, then Solution 3b should also be a concern.
6) Maybe we have some gap of understandings that cannot be met in the middle. If this is the case, we would rather prefer not to do anything. CU-CP can always establish the old DRB configuration first in CU-UP for lossless HO, and after HO is completed and path switch is completed, can update its mapping via BRR CTXT MOD. We don’t have to be so efficient to establish old DRB and update mapping in one shot by BRR CTXT SETUP.


	Huawei
	First about the “Ignore Mapping Rule Indication” IE, we agree with ZTE and E/// that the update is not correct. The introduction of this IE is used for UL data notification, not for DL. 
Second, our view is that both solution 1 and solution 3a could work (solution 3a is the proposed solution at the first time). Solution 1 will have two QoS flows per DRB, and need to cross-check multiple DRBs to find the new QoS flow list; while solution 3a rely on the forwarded DRB to indicate the old QoS flow lists. Further views are expected at next round.  

	Samsung
	Change the usage of “Ignore Mapping Rule Indication” is not a good way. 

We prefer Solution 1. Solution 3 also works with new IE.


Analysis of Solution 3b and comparison to Solution 1:
1. Abusing “Ignore Mapping Rule Indication” IE in Solution 3b

· From the last summary [4468], this IE was introduced for UL default DRB where gNB doesn’t want to assign QoS flows yet (over RRC, gNB can assign UL default DRB without any mapping info). 

· Abusing this IE for the purpose of QoS flow remapping does not abide by the original purpose.  

2. Backward compatibility

· Solution 3b: CU-UP that does not support this new feature (either by QoS flows included for “to be forwarded” is a strict superset of QoS flows included for “to be setup”, or by not comprehending “Ignore Mapping Rule Indication” with criticality “reject”), CU-UP will reject the BRR SETUP procedure, and thus CU-CP has to retry BRR SETUP to establish the old DRB config first, and then later modify (BRR MOD) for new mapping. Always 2 more extra class-1 procedure. 

· Solution 1: The proposed QoS flows to be updated IE is with criticality “ignore”. If not comprehended by CU-UP, either the old DRB configuration is established, or in the worst case CU-CP needs to trigger BRR MOD proc to modify back to the old DRB configuration. Then, CU-CP can later modify for new mapping. In total, can be 1 more extra class-1 procedure (or in the worst case, 2 more extra class-1 procedure, same as Solution 3b). 

3. Breaking principle by hijacking the meaning of “QoS flows to be forwarded” as if “QoS flows to be setup” for "old DRB mapping to be updated"
· Here the situation is about lossless HO where CU-CP first decides the same old DRB configuration for lossless DRB forwarding. 

· Thus “QoS flows to be forwarded” is always equal to “QoS flows to be setup” for old DRB configuration toward CU-UP according to TS 38.300.
· But this does not mean that we can hijack its meaning and abuse “QoS flows to be forwarded” as if “QoS flows to be setup” for old DRB configuration to be temporary used and its mapping will be updated further. 

· We believe it shall be always that “QoS flows to be setup” is the one used to “establish” a DRB in CU-UP. This is the principle we always should keep in mind. 

· That’s why,
· Regardless of whether a DRB stays or is gone after remapping, “QoS flows to be setup” shall be one used to establish the DRB with old mapping to handle forwarded packets.
· Even if new DRB is created due to remapping (so no forwarded packets over this DRB), “QoS flows to be setup” shall be the one used to establish the DRB with new mapping.
4. DRB admission by CU-UP

· Even we assume CU-UP supports this new feature, we should not always assume that CU-UP would admit any DRB requested to be setup by CU-CP. 

· In other words, a solution should work well even in the case that a certain DRB is not admitted by CU-UP. 

· In this case, Solution 3b could be problematic, because forwarding IE is hijacked as “old mapping to be updated”.  

· Here is some comparison based on the cases that has been dealt by papers so far: 
	Cases
	Solution 1
	Solution 3b

	DRB1 (QF1)  QF1, QF2 

DRB2 (QF2)  none
	DRB1:  forwarding/setup (QF1) + updated IE included (QF1, QF2)

DRB2:  forwarding/setup (QF2) + no updated IE included

If DRB2 is not admitted,

-  old DRB1(QF1) is first established, 

-  then updated to new mapping (QF1, QF2) as expected.
If DRB1 is not admitted (e.g due to no admission of QF1)

- old DRB2(QF2) stays.


	DRB1:  forwarding (QF1) + setup (QF1, QF2)

DRB2:  forwarding (QF2) + setup (none by new ignore IND)

If DRB2 is not admitted, 

- new DRB1(QF1,QF2) is directly established with forwarding of QF1. 

If DRB1 is not admitted (e.g. due to no admission of QF1), 

- QF2 is gone! (even though QF2 is admitted by CU-UP).

- because forwarding IE is hijacked as “old mapping to be updated”. 



	DRB1 (QF1, QF3)  none 

DRB2 (QF2)           QF1, QF2 

DRB3 (none)         QF3


	DRB1:  forwarding/setup (QF1, QF3) + no updated IE included

DRB2:  forwarding/setup (QF2) + updated IE included (QF1, QF2)

DRB3:  no forwarding but setup (QF3) + updated IE included (QF3)

If DRB2 is not admitted (e.g. due to no admission of QF2),

-  old DRB1(QF1,QF3) is first established.

-  then updated to new mapping DRB1(QF1), DBR3(QF3).


	DRB1:  forwarding (QF1, QF3) + setup (none by new ignore IND)

DRB2:  forwarding (QF2) + setup (QF1, QF2)

DRB3:  forwarding (none) + setup (QF3)

If DRB2 is not admitted (e.g. due to no admission of QF2),

- QF1 is gone! (even though QF1 is admitted by CU-UP). Only QF3 remains. 

- because forwarding IE is hijacked as “old mapping to be updated”. 


5 Conclusion, Recommendations [if needed]

If needed
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