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1		Introduction
[bookmark: _Toc449541143]This is to discuss the following CB: #13:
	CB: # 35_MobEnh_DAPS_E1
HW:
- The per DRB DAPS HO indicator 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
Intel – see 3764:
- target CU-UP makes decision whether to accept/reject DAPS HO and/or fallback to a legacy HO for a DAPS requested DRB
- st2 issues according to 3764
- For inter-gNB-DU mobility scenario, use DL RRC MESSAGE TRANSFER in step 5 to carry DAPS HO command to the source gNB-DU, instead of using the UE Context Modification procedure. 
- same for the Inter-gNB HO involving CU-UP change step 6.
CATT:
- Add the related infornation for CHO procedures in 38.463: modify PDU Session Resource To Setup List IE
(Intel - moderator)
Summary of offline disc R3-203986



2	For the Chairman’s Notes
Agreements to be captured:
The target CU-CP indicates “DAPS HO” per DRB, when requesting the target CU-UP to establish a DAPS requested DRB and the corresponding DL DRB forwarding tunnel. 
[bookmark: _GoBack]There is no point of having “DAPS response” from the target CU-UP. The target CU-UP either accepts the DRB and establishes DL DRB forwarding tunnel as requested, or reject it.

The following tdocs are up for agreement:
R3-203767 (TP for 38.463 BL CR) rev in R3-204226 agreed
R3-203769 (TP for 38.401 BL CR) rev in R3-204227 agreed

3		Discussion
The following summarized proposals from HW[3507], Intel[3764, 3768-69], CATT[4659], LGE[3918].
3.1	Target’s admission control over E1
Two options have been considered.
1. CU-CP makes decision and CU-UP follows (or rejects) (CATT)
2. CU-UP makes decision (HW, Intel, LGE)
Note that, for option 2, the TPs proposed by HW and Intel are exactly aligned, placing DAPS Request Info and DAPS Response Info IEs under DRB To Setup List / DRB Setup List as per DRB. If option 2 is chosen, the TPs proposed in R3-203767 (stage-3) and R3-203768 (stage-2) will be sought.
Moreover, one drawback of option 1 observed in Intel[3764] is that in case CU-UP cannot establish a DAPS requested DRB that CU-CP already decided to admit (due to e.g. resource shortage), there is no other way but to reject, for which could be admitted as normal HO instead, if decided by CU-UP (i.e. option 2).
Following majority, it is proposed to go with the option 2. 
Proposal 1: Target CU-UP makes decision whether to accept/reject DAPS HO for a DAPS requested DRB. 
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Question 1: Any objection to the above proposal?
	Company
	Comments

	ZTE
	No

	Nokia
	No objection. If I understand it all right, in a classic HO, the UP may reject the context setup at the HO, too. Since DAPS HO has impact on the UP, that entity should be allowed to decide if it can accept it.

	Huawei
	Yes. At least as Nokia said, the CU-UP should have the same power for DAPS HO as it has for normal handover.

	LGE
	Yes. As we proposed. 

	Qualcomm
	No objection. Same view as Nokia.

	Ericsson
	Yes. What would be the difference in terms of resources between a DAPS HO and a regular HO in the CU-UP? If it supports DAPS HO (e.g. new IEs for data forwarding), why would the CU-UP be able to accept a regular HO and not a DAPS HO?

	CATT
	No. The issue was discussed at RAN3#107bis meeting, but the result of feedback is 7:3, and 7 companies supported that target CU-CP makes decision whether to accept/reject DAPS HO for a DAPS requested DRB, the reasons include that “the resource difference between a classic and DAPS HO is rather small”, “target PDCP buffer requirements do not change compare to DRBs with normal data forwarding (i.e. non-DAPS bearers)”, and “the new introduced DL discarding mechanism is designed to solve the resource shortage issue”.  So target CU-CP taking decision is likely enough.


[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Question 2: Any comments for the TPs proposed in R3-203767 (stage-3) and R3-203768 (stage-2)?
	Company
	Comments

	ZTE
	Looks good. DAPS HO may also occur in intra-UP (inter-cell) scenario, hence BEARER CONTEXT MODIFICATION REQUEST/ RESPONSE should also be described.

	Nokia
	Yes:
1) Should the indication to the UP have “DAPS” in the name? Or perhaps it should be “Early forwarding” indication, so that possible early forwarding for CHO is also covered?
2) The code-point for the fallback and the position of the response (per context or per DRB) should be marked temporarily as up to the decision in the CB on X2/Xn impacts.

	Huawei
	The TPs looks OK for us if Nokia’s comments are considered.

	LGE 
	Yes. Revision is necessary for alignment with other CBs. 

	Qualcomm
	Both the TPs are fine in general. As Nokia stated, we should wait for the decisions on per DRB response and fallback behaviour to DAPS HO request for Xn/X2 to be finalized, before finalizing the text.

	Ericsson
	Only DAPS HO (or early data forwarding as proposed by Nokia)  indicator in the request is needed, so the CU-UP knows how to handle the forwarded data

	CATT
	See the answer of Question 1.


/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Summary
Thanks a lot for valuable inputs. Especially, thanks E///, CATT for raising a good point. Based on comments, I checked TS 38.463 again and recalled some disturbing but very important truths about E1: Basically, we have designed E1 in the way that
· The target CU-CP decides flow-to-DRB mapping and sends the generated SDAP/PDCP configuration to the target CU-UP (this is explicitly stated in Section 8.9.2 in TS 38.401)

· The target CU-CP decides whether to establish DL or UL, PDU session or DRB forwarding tunnel, and requests to establish to the target CU-UP. This means that 

· If the target CU-CP doesn’t request to establish a forwarding tunnel from the beginning, it won’t be established from the target CU-UP.  

· If the target CU-UP cannot establish a forwarding tunnel (e.g. DL DRB tunnel) as requested, then there is no other way but reject the whole.
This means that for DAPS HO, as DL DRB forwarding tunnel is a must, the target CU-CP will request to establish a DL DRB tunnel when requesting to setup that DRB in the target CU-UP. Then, there are no sophisticated actions for the target CU-UP. It either accepts this DRB and establish DL DRB forwarding tunnel as requested, or reject this DRB. There is no other fancy option that the target CU-UP accepts this DRB but refuses to establish DL DRB forwarding tunnel.
Given that, what will be the point of telling the target CU-UP that this DRB requested to be setup is for DAPS HO? As Kris mentioned, that will be basically that “when you accept this DRB, expecting to receive early forwarded packets & related DL COUNT values + SN status transfer, regardless of RLC-AM or UM”.
From this sense, it seems there is no point of having “DAPS response” from the target CU-UP.  
And regarding Kris’s comment about unified indicator for DAPS and CHO, it seems not feasible because
· DAPS HO: target CU-CP needs to tell “per DRB” as there could be a normal DRB with DL DRB forwarding requested, for which early forwarding is not applicable. The distinction is critical for both RLC-AM and RLC-UM, because, at least, 

· RLC-AM : one with indicator will additionally face early forwarding, but one without it won’t as usual (only SN status transfer + normal data forwarding)

· RLC-UM : one with indicator will additionally face early forwarding + SN status transfer, but one without it won’t as usual (only normal data forwarding)

· CHO: target CU-CP doesn’t need to tell as “per DRB”, as early forwarding is up to the source,  and when the target CU-UP accepts a DRB with DL DRB forwarding tunnel is requested, it may or may not face early forwarded packets and related DL COUNT values. If we follow similarly “per DRB” as above, then it would mean as follows:

· RLC-AM : one with indicator may additionally face early forwarding, but one without it won’t as usual (only SN status transfer + normal data forwarding)

· RLC-UM : one with indicator may additionally face early forwarding, but one without it won’t as usual. (only normal data forwarding)
So, the expected behavior for DAPS and CHO are different, especially for RLC-UM. A unified indicator seems not possible.
Based on the above analysis, the rapporteur would like to propose the following:
Proposal 1: The target CU-CP indicates “DAPS HO” per DRB, when requesting the target CU-UP to establish a DAPS requeted DRB and a DL DRB forwarding tunnel. 
Proposal 2: There is no point of having “DAPS response” from the target CU-UP. The target CU-UP either accepts the DRB and establishes DL DRB forwarding tunnel as requested, or reject it.



	

3.2	DL RRC MESSAGE TRANSFER also for DAPS HO
Intel[3769] proposed to use DL RRC MESSAGE TRANSFER (in step 5 of the inter-gNB-DU mobility scenario and step 6 of the inter-gNB HO involving CU-UP change) to carry DAPS HO command to the source gNB-DU, instead of using the UE Context Modification procedure, based on the understandings below:
Observation 1: In case of DAPS HO or CHO, what is different to the legacy HO is that the source does not stop transmission when sending the HO CMD to the UE.
Observation 2: The source continues transmission until it knows the UE has successfully accessed the target, which is why both DAPS HO and CHO rely on the same HO SUCCESS from the target.
Observation 3: As a result, when carrying HO CMD for DAPS HO or CHO, there is no need to command the source DU to stop transmission. There is no need to fetch DDDS at this stage as the source’s transmission continues.
Observation 4: For DAPS HO, it is not clear why the source DU expects the UE CONTEXT MODIFICATION REQUEST message.
Observation 5: The reason why the ACK (i.e. UE CONTEXT MODIFICATION RESPONSE) is replied to the CU during the legacy HO is because the CU requested the source DU to stop the data transmission for the UE (Transmission Action Indicator IE = stop), i.e., to confirm CU that data transmission for the UE has been successfully stopped at the source DU.
Observation 6: In our understanding, such ACK has nothing to do with delivering HO CMD to the UE – it is not described in TS 38.473 that the procedure is failed if HO CMD delivery to the UE is failed. What is expected from the source DU is to transmit the received RRC message, that’s it.
Observation 7: Our proposal to use DL RRC MESSAGE TRANSFER is not an optimization, rather to keep the principle that the UE context modification procedure is used when there is something to modify the UE context. 
Observation 8: Here for DAPS HO and CHO, there is nothing to modify the UE context, just carrying HO CMD to the source DU. This is the reason why we should use the DL RRC MESSAGE TRANSFER message instead of the UE context modification procedure.
Proposal 1: For inter-gNB-DU mobility scenario, use DL RRC MESSAGE TRANSFER in step 5 to carry DAPS HO command to the source gNB-DU, instead of using the UE Context Modification procedure. 
Proposal 2: Apply Proposal 1 in the same way for the Inter-gNB HO involving CU-UP change step 6.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Question 3: Any objection to the above proposals?
	Company
	Comments

	ZTE
	No

	Nokia
	No preference.

	Huawei
	No

	LGE 
	No

	Qualcomm
	No strong opinion regarding the proposals. Both DL RRC MESSAGE TRANSFER and UE Context Modification procedure could work.

	Ericsson
	Both work this is true. This is why I see this as an optimization. My concern is that we change the way legacy HO is performed. And DAPS HO is in my view a legacy HO with some special actions on top. But this is stage-2, and both solutions can work at a stage-3 level i.e. if CU sends an RRC message to be transmitted to the UE via DL RRC MESSAGE TRANSFER, it works already. So maybe we can keep the note saying that this can be also used

	CATT
	DAPS HO is different from CHO preparation procedure, it is a real handover but the source cell is allowed to continue to transfer data packets. Also DAPS HO  includes some special features that CHO don’t have, e.g, DDDS can be triggered in advance once the source link fails, additionally, only PCell of source is allowed for data transmission, and so on. So we prefer to use UE Context Modification procedure, not DL RRC MESSAGE TRANSFER procedure .


Question 4: Any comments for the TPs proposed in R3-203769?
	Company
	Comments

	
	

	
	

	
	


/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Summary
Based on comments, the rapporteur would like to suggest to follow E///’s approach. 
Proposal 3: Stage-2 is updated that the DL RRC Message Transfer procedure can be used instead of the UE Context Modification procedure (i.e. both options work).


5		Conclusion
Proposal 1: The target CU-CP indicates “DAPS HO” per DRB, when requesting the target CU-UP to establish a DAPS requeted DRB and a DL DRB forwarding tunnel. 
Proposal 2: There is no point of having “DAPS response” from the target CU-UP. The target CU-UP either accepts the DRB and establishes DL DRB forwarding tunnel as requested, or reject it.
Proposal 3: Stage-2 is updated that the DL RRC Message Transfer procedure can be used instead of the UE Context Modification procedure (i.e. both options work).

6		Reference
	15.2.3. NR
HO / SCG change with simultaneous connectivity…
Make-before-break…
Other solutions not precluded
RAN2 selected MBB solution
MBB: Reuse existing Xn HO prep procedure? When to start data forwarding?
WA: Include MBB HO indicator in XnAP Handover Request
WA: Add MBB HO indicator in NGAP: Handover Required
Previous summary of offline disc.: R3-202499, noted
Align with Xn/X2 on whether DAPS Response Information per DRB or one shot and related TP may be provided in next meeting
Define 2 new class-2 messages for COUNT value transfer
Reuse the HO Notify and add new indicator for target node to AMF/MME
Liaise SA2/CT4 about S1/NG DAPS HO
FFS whether the COUNT of DL Discarding is included in the S1/NG Early Status Transfer

	R3-203507
	Left issues for DAPS handover for E1 (Huawei)
	CR0519r, TS 38.463 v16.1.1, Rel-16, Cat. B


	R3-203767
	(TP for NR_Mob_enh-Core BL CR for TS 38.463): DAPS HO handling during preparation (Intel Corporation)
	other


	R3-203768
	(TP for NR_Mob_enh-Core BL CR for TS 38.401): DAPS HO handling during preparation (Intel Corporation)
	other


	R3-203769
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	other


	R3-203569
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	CR0507r, TS 38.463 v16.1.0, Rel-16, Cat. B
Move to 15.2.3



