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1 Introduction

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

	CB: # 34_MobEnh_DAPS_X2_Xn

QC:

- target node provides a per DRB response in the Handover Request Acknowledge message to the per DRB request for DAPS HO in Handover Request message.

- In the target response to DAPS handover request received from source, the explicit indication of fallback to Rel-14 MBB is not needed. 

-If the target accepts the DAPS HO for a DRB, it includes the following response indication for the DRB in the Handover Request Acknowledge message: DAPS handover accepted.

- If the target does not accept the DAPS HO for a DRB, it does not explicitly indicate support of legacy HO fallback in the Handover Request Acknowledge message.

HW:

- The per E-RAB/DRB DAPS Request Information IE should be included in the E-RABs To Be Setup List / DRB to QoS Flow Mapping List IE.

- The per E-RAB/DRB DAPS Response Information IE should be included in the E-RABs Admitted List / Data Forwarding Info from target NG-RAN node IE.

- The per E-RAB/ DRB DAPS response information, e.g, DAPS HO accepted or fallback to legacy HO, should be included in the DAPS Response Information IE within the HANDOVER REQUEST ACK message.

- The per DRB DAPS request information should be included in the BEARER CONTEXT SETUP REQUEST message.

- The DAPS HO response information, e.g, DAPS HO accepted or fallback to legacy HO, should be included in the BEARER CONTEXT SETUP RESPONSE message.

CT:

- The DAPS response information in XnAP should be per DRB.

- it is useful to carry explicit indications in the DAPS Response Info IE.

CATT:

- The DAPS response indicator should be one shot for all requested E-RABs, encode within HO REQ ACK

- The DAPS response issue in XnAP follows the conclusion for X2AP

- do not introduce “fallback to rel-14 MBB” in X2AP during DAPS HO

- For simplicity, only an indicator “DAPS HO accepted” is carried in the handover response message.

- CU-CP decides whether to accept DAPS HO or not and CU-UP follows (or rejects)

Intel:

- Encode DAPS accepted indicators per E-RAB/DRB in the HO REQ ACK message.  

- Do not consider Rel-14 MBB (make-before-break) as a fallback option.

- In CP-UP separation, the target CU-UP makes decision whether to accept/reject DAPS HO and/or fallback to a legacy HO for a DAPS requested DRB.

E///:

- Support fallback to rel-14 MBB in LTE

- DAPS Response Information IE is per UE

SS - see 3924:

- Place DAPS Response Info IE in X2AP, under E-RABs Admitted List. 

- Place DAPS Response Info IE in XnAP, under Data Forwarding Response DRB List.

- Add E-RAB ID and the DAPS Response Information in the DAPS Response E-RAB List IE in the Target eNB to Source eNB Transparent Container. 

- Add DRB ID and the DAPS Response Information in the DAPS Response DRB List IE in the Target NG-RAN Node to Source NG-RAN Node Transparent Container.

LG:

- within HO REQ ACK + as one-shot response for all requested E-RABs, the IE can be extensible.

- within HO REQ ACK + as one-shot response for all requested DRBs, the IE can be extensible.

- not necessary for the target to explicitly indicate in the DAPS Response Info IE, if admitted as classic HO instead.

- do not introduce “fallback to Rel-14 MBB” in X2AP.  

- let CU-UP assist to decide whether to accept DAPS HO or not.

ZTE:

- Rel-14 MBB  is rather “low cost solution” in favor of mobility performance and can easily be achieved in fallback case.   

- code-point for Fallback to Rel-14 MBB is needed in X2AP and XnAP.

- (DL forwarding): Since the DL Forwarding IE is applied per QoS Flow, and it is not required that all QoS Flows mapped to a DRB should all have DL Forwarding IE set to “DL forwarding proposed”, i.e. in the same DRB, there can be some QoS Flows not proposing DL forwarding, while others propose. With above new statement, it seems breaking the legacy principle, and mandates all QoS Flows mapped to a DRB with DAPS should all have DL Forwarding IE set to “DL forwarding proposed”, but actually not so.

Nok:

- The redundant “fallback to legacy HO” code is removed to maintain functional backward-compatibility of the HO procedure (for both X2AP and XnAP)

- “fallback to Rel14 MBB” code is removed for the time being (from both X2AP and XnAP). The fallback to MBB HO may be reconsidered in future, once proved needed in actual implementations of DAPS HO.

Chair: CBs 33 and 34 are related – suggest to resolve 34 first; 2 questions need answering:

1) Is DAPS response info per UE or per-DRB/E-RAB?

2) Whether the explicit info on fallback to Rel-14 MBB and on fallback to legacy HO is needed?

Other details should follow

(E/// - moderator)

Summary of offline disc R3-203984


This contribution captures the email discussion.

2 For the Chairman’s Notes

Propose the following:
3765 rev in R3-204300 Agreed
3766 rev in R3-204301 Agreed
Propose to capture the following:

The possibility for the source node to not forward all the QoS Flows mapped to the DAPS DRB was discussed but no conclusion was reached in RAN3 for this this release.
Nokia observes that having DAPS response to indicate the same situation as not including the DAPS response at all creates signaling redundancy that affects the node receiving the response.
3 Discussion

3.1 DAPS response info per UE or per-DRB/E-RAB

RAN2 decided to support DAPS HO on a per-DRB level. This has already been captured for the request from the source node, in RAN3 BL CRs. The remaining question discussed in the contributions attached to this CB is about the response from the target node.

Question 1.1: Shall the DAPS Response Information send by the target node be per-UE or per-DRB?

	Company
	Comment

	Ericsson
	Slight preference for per-UE solution. Implementation may have to take into account more complicate cases if the target is able to choose which DAPS bearers to accept or not

	INTEL
	RAN2 decided to support DAPS as a per DRB enhancement to the legacy HO. This principle won’t be honored if RAN3 designs that the request is per DRB but the response is per UE. The target should also be able to accept/reject on a per-DRB basis. From my understanding, this is about principle, not about whether there is a use case to support it or not.

	Huawei
	Slightly prefer per DRB level. And can reuse the same IE as the fallback one.


	LGE
	Slightly prefer per UE solution. 

	ZTE
	per DRB

	Samsung
	Prefer per-DRB solution. Depending on the traffic load of the target node, it may be able to support DAPS HO for only a subset of DRBs.

	Nokia
	Similar like Ericsson, we also have preference for per-UE. No scenario was proposed where the target would accept only selected DRBs as DAPS, while handling others as a regular HO.

	China Telecom
	Prefer per DRB solution. We think when the resource in target node is tight, the target node can accept the DAPS HO for which service requirements on the DRBs are very strict (such as strict latency requirement), and fallback to legacy HO for the DRBs which has looser latency requirements, in this situation, per DRB response information is needed.

	NEC
	Prefer per DRB case, agree with Samsung.

	Qualcomm
	Same opinion as Samsung. We think target node response should be per DRB.

	CATT
	Slightly prefer to use the per-UE option.

For most cases, the configuration per DRB has not real usage scenario, just introducing redundant signaling.


3.2 Fallback mechanism

A fallback mechanism has been agreed in previous meetings. Stage-3 details need to be concluded. In addition to the fallback to regular HO, it was also proposed to support an explicit fallback to rel-14 MBB, via a dedicated codepoint in the DAPS Response Information IE.

Question 2.1: Is an explicit “fallback to legacy HO” code point needed in the DAPS Response Information IE? If the answer is yes, should it be renamed?

	Company
	Comment

	Ericsson
	Yes. Of course this codepoint will be equivalent to not sending the IE, but the main argument for having an explicit codepoint is forward compatibility, if new HO “methods” are standardized later, and that fallback to that method makes sense. If objections remain, the IE should at least be extensible. Ok to rename it “fallback to regular HO” or equivalent.

	INTEL
	Agree with E/// and prefer the explicit codepoint, but if consensus is not able to be reached, then we are fine with implicit approach….

	Huawei
	Prefer an explicit code point. OK to the new wording from E///.

	LGE
	Prefer the implicit solution since there is no other choice in this release. The IE can be extensible. 

	ZTE
	Yes. OK to the new wording from E///.

	Samsung
	No strong preference, explicit code point is OK.

	Nokia
	No, it is not needed and possibly a problem for implementation.

As stated several times, we do not want to have two versions of signaling to indicate the same condition (besides, this is also RAN3 principles to avoid such designs). Therefore, since it has not been shown what would be the difference in handling no flag (e.g. in case of a rel-15 target node) and “fallback to legacy”, the redundant code-point must be removed.

Of course, the enumerated list shall be extendable to enable handling possible future HO types – business as usual. However, keeping the “fallback to legacy” does not change anything in this respect.

	China Telecom
	Similar view as Ericsson, we think explicit information in the DAPS HO response message is more suitable, because this IE should be extensible for future proof (fallback to a new rel-17 HO), and it is simply for the source node to take different actions when receiving this IE.
And new wording for “fallback to legacy HO” is OK.

	NEC
	No strong preference but implicit way is also OK. Just think that for legacy target anyway the response IE will not be present, and that will mean fall back to legacy HO, but probably not a good argument to have it as implicit way.

	Qualcomm
	No strong opinion: either an explicit codepoint or an implicit approach is fine. If not explicit, we agree with Ericsson that the IE should be extensible.

	CATT
	No, it is not clear and rigorous solution.
Besides, the option without explicitly indication is future proof since it can be standardized as ENUMERATED (DAPS HO accepted,… ).


Question 2.2: Does fallback to rel-14 MBB need to be supported?
	Company
	Comment

	Ericsson
	Yes. This does not cost much and would improve the HO QoE compared to regular HO if DAPS HO is rejected. If rel-14 MBB is not supported, source can always cancel the HO. We could also restrict this fallback to the case where the source requests DAPS HO for all the DRBs

	INTEL
	I agree the intention, but my understanding is that rel-14 MBB was designed as a per-UE feature in a way that the source tells the target via HandoverPreparationInformation to include MBB indicator into the HO CMD to the UE. Namely, MBB is totally up to the source, and the target simply acts like a relay to the UE. Principle-wise, I am not sure whether it is OK to force the source to do MBB, even if the source didn’t request MBB from the beginning.
Upon further thinking, if the source wants to improve HO QoE, then the source may request MBB via HandoverPreparationInformation when requesting DAPS HO for some DRBs. In that case, MBB will be the baseline for all DRBs, except those DAPS requested DRBs that are accepted by the target. 

	Huawei
	We share the same view as Intel after futher checking.

	LGE
	Agree with Intel, may not be needed. 

	ZTE
	Yes. We do not see real technical obstable.

	Samsung
	Agree with Intel.

	Nokia
	We don’t think it is an important scenario, but once it has been clarified that such fallback is possible only if the source indicates such possibility in the HO REQ, we could accept it.

	China Telecom
	No, the R14 MBB Handover is per-UE feature, the DAPS Handover is per E-RAB feature. When UE requests DAPS handover for two E-RABs, the target node can accept one E-RAB as DAPS HO, in this situation fallback the other E-RAB to R14 MBB handover may not work here. 

	NEC
	The principle from Rel-14 MBB and also this Rel-16 DAPS, even from Rel-8 the legacy handover, the control is under the source side, whether to fall back should be the source side. In this sence, if source think to request DAPS but the target does not accept, if can simply just fall back to legacy, not even Rel-14 MBB, if the source does not request for it. 
So think that it should not just let the target to decide to fall back to Rel-14 MBB.

	Qualcomm
	Fallback to Rel 14 MBB HO should be supported but it seems to us that this should be supported for all DRBs. 

It is not clear to us whether Intel’s proposal that “MBB will be the baseline for all DRBs, except those DAPS requested DRBs that are accepted by the target” can be supported in the Rel 16 RAN2 RRC Reconfiguration message containing the Handover Command to be sent to UE. It may be worth checking and ensuring it can be supported.

	CATT
	No. Majority of companies already expressed views that rel-14MBB is per UE, but the DAPS is per DRB, it is required from RAN2 further discussion, but considering the stage 2 discussion in RAN2 is basically over, so the issue should not be considered in R16.


3.3 DL Forwarding IE for QoS Flows mapped to a DAPS DRB

During previous meetings, RAN3 agreed that in order to achieve 0ms data interruption, data forwarding was mandatory for DAPS HO. [19] suggests that the source node shall be able to not propose DL forwarding for all the QoS Flows mapped to a DAPS DRB. 

Question 3.1: Should RAN3 allow the source node to not propose DL forwarding for all the QoS Flows mapped to a DAPS DRB and agree [19]?
	Company
	Comment

	Ericsson
	No. If data forwarding is not performed for these QoS Flows, 0ms data interruption cannot be achieved 

	INTEL
	For DAPS HO, DL DRB-level forwarding tunnel is a must, and a first condition for the  establishment of this tunnel is that the source proposes DL forwarding for all QoS flows mapped to that DAPS requesting DRB. 

	Huawei
	No, data forwarding is mandatory for DAPS bearers.

	LGE
	No, data forwarding is a must for DAPS. 

	ZTE
	Ok to follow majority. But one question:

Is 0ms interruption targeted for DRB level or QoS Flow level? If there is at least one QoS flow configured with DAPS-DRB, then 0ms interruption should be also achievable. 

	Samsung
	No, data forwarding is mandatory. 

	Nokia
	Yes, leaving it open may be beneficial for the implementation freedom. Indeed, that would remove the main benefit of the DAPS HO, but that argument may be considered at the implementation level. We do not have to mandate it. Please consider, that only features that break some functionality at the receiver shall be mandated – this is not the case.

	China Telecom
	No, data forwarding is mandatory to guarantee 0ms data interruption.

	NEC
	It is logical and reasonable thinking as from protocol perspective, the DL Forwarding IE is per QoS Flow today.

Just think it there is a use case for that, e.g. within the DRB that is asked for DAPS HO, some QoS Flows do not require 0ms interruption, then probably good to allow the source not to propose DL forwarding for some QoS flows 
But clarification of that use case may be needed.



	Qualcomm
	Agree with Ericsson.

	CATT
	Agree with Ericsson.

	Ericsson2 
	Agree with proponents at the end. I agree that there is no strong reason to change the legacy behavior. And we should not limit source node implementation unless there is a good reason. It’s up to the source node to decide if DAPS HO should be performed i.e. 0ms data interruption. So why not data forwarding? Different QoS flows could be mapped to the same DRB because the QoS treatment will be similar. But maybe not all these QoS Flows will need 0ms data interruption time at HO. Therefore mandating that all QoS Flows within a DAPS bearer are to be forwarded at HO will limit the way the source perform QoS Flow to DRB mapping.


4 Conclusion, Recommendations

Issue 1: DAPS response info per UE or per-DRB/E-RAB
· Per-UE: 4 companies in favor
· Per-DRB: 7 companies in favor
A conclusion is needed for the end of the meeting, therefore it is proposed to follow the majority and see if there is any objection. But before performing the final counting, there are 2 more things to be considered:

· If the response IE is per-UE, it doesn’t mean that the target cannot follow legacy principle i.e. respond per-DRB. A DRB can always be rejected without rejecting the HO. It only means that the target cannot propose the fallback per-DRB. And I don’t see a use-case for the per-DRB fallback. Why would a target support one DRB as DAPS but not the other ones? From a target point of view, DAPS HO does not complicate much the HO, or require much more resources. So why is the target able to accept a DRB as legacy and not as DAPS? The main use-case behind the fallback was UE capabilities i.e. target cannot offer a configuration which is compatible with the source configuration, when UE needs to support both at the same time. This is not DRB-related.

· If we go for a per-DRB response, it will complicate further the signaling in S1AP and NGAP, because there is no per-DRB structure in the target to source transparent container

Companies are encouraged to take these 2 points into account and have a short discussion before taking the decision.
Proposal 1: Further discuss the issue and conclude following the majority

Proposal 1bis: DAPS response info is per-DRB/E-RAB
Issue 2.1: Fallback mechanism – Explicit codepoint for fallback to legacy

· Explicit codepoint: 5 companies in favor

· Implicit (IE not send): 3 companies in favor

Same as above a conclusion is needed for the end of the meeting. Therefore, it is proposed to go for the majority and have an explicit codepoint such as “fallback to regular HO” and see if there is any objection. This would not introduce 2 ways of signaling the fallback, because this IE will be mandatory from the target point of view if it supports DAPS HO (i.e. via procedural text e.g. “if DAPS info IE is present in the request, target shall add the response IE in the ack…”). If the response IE is not present, it means that the target is not supporting DAPS HO (criticality is ignore in the request). So for a target supporting DAPS HO, there is only one implementation possible.
Proposal 2: Introduce the explicit codepoint “fallback to regular HO” in the DAPS Request Information IE. The DAPS Response Information IE will always be included to the HANDOVER REQUEST ACKNOWLEDGE message when the source node is requesting a DAPS HO and the target node is supporting DAPS HO
Proposal 2bis: Introduce the explicit codepoint “DAPS HO not accepted” in the DAPS Response Information IE. The DAPS Response Information IE will always be included to the HANDOVER REQUEST ACKNOWLEDGE message when the source node is requesting a DAPS HO and the target node is supporting DAPS HO. Capture the following in the Chairman’s notes “Nokia observes that having DAPS response to indicate the same situation as not including the DAPS response at all creates signaling redundancy that affects the node receiving the response”
Issue 2.2: Fallback mechanism – Fallback to rel-14 MBB

There is a clear majority for not having this codepoint in the specifications. At least in the form it has been proposed initially. A solution based on Intel’s comment (i.e. source ask for it, then target can propose the fallback) could be designed but this would require further discussion in RAN3 and RAN2. Therefore it is proposed that fallback to rel-14 MBB is not supported for this release.

Proposal 3: Fallback to rel-14 MBB is not supported in this release
Issue 2.3: Data forwarding proposed for all QoS Flows in a DAPS DRB
· DF mandatory for all QoS Flows: 6 companies in favor

· DF proposed per-QoS flow as in legacy: 4 companies in favor

It is proposed to continue the discussion before taking a decision. If objections remain, the TP will not be agreed.

Proposal 4: Further discuss the issue to see if objections to this TP remain
Proposal 4bis: Note R3-203187 and capture in the chairman’s notes that there was no conclusion in RAN3 on not forwarding all the QoS Flows mapped to the DAPS DRB for rel-16
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