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1 Introduction

CB: # 33_MobEnh_DAPS_S1_NG

QC:

- AMF indicates DAPS Handover Capability in NG SETUP RESPONSE and AMF CONFIGURATION UPDATE.

- Adopt the same DAPS Handover Capability indication for S1 based DAPS handover

HW:

- The per E-RAB/DRB DAPS Information IE should be included in the E-RABs Information 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 / E-RABs Subject to Forwarding List / Data Forwarding Response DRB List 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.

- The COUNT of DL Discarding should be included in the S1/NG Early Status Transfer Transparent Container IE.

CATT:

- The COUNT of DL Discarding is included in the S1 Early Status Transfer message

E///:

- The DAPS HO indicator position for NG shall be aligned with DAPS HO indicator position for Xn, which should be discussed first 

- The DAPS Response Information is common for all DAPS DRBs

- Keep the multiple codepoints for the DAPS Response Information IE, including “fallback to rel-14 MBB” for LTE

- Remove the FFS on HANDOVER NOTIFY in S1AP and NGAP BL CRs

- Remove the FFS about DAPS Information IE in S1AP and NGAP BL CRs

SS:

- 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.

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

(Nok - moderator)

Summary of offline disc R3-203983
The scope is based on the contributions to the meeting [1-13].
2 For the Chairman’s Notes

We propose the following:

Agreement: DAPS HO capability of the CN is detectable based on the criticality of the Message Type of the RAN Uplink Early Status Transfer.

Agreement: The name of the Early Forwarding Transfer will be changed in X2/Xn to Early Status Transfer. 

Agreement: The option for discarding will be removed in S1/NG.

Agreement: HO Notify is confirmed to be used in S1/NG.

The location and the format of the DAPS HO response indication are to correspond to the way the same IE is used on Xn/X2 (CB # 34): the DAPS response is per-DRB and an explicit code-point “DAPS HO not accepted” is used (fallback to MBB is not used).

In consequence:
S1AP TP in R3-204296 (rev of R3-203787) to be endorsed

NGAP TP in R3-204297 (rev of R3-203788) to be endorsed

A new XnAP TP in R3-204293 to be endorsed

A new X2AP TP in R3-204294 to be endorsed
3 Discussion

3.1 Information about “DAPS capability” to be provided from MME/AMF

Stage 1 of the discussion

The solution is proposed in [1-2]. It is proposed that the MME or AMF informs the eNB or the gNB if the node is cabale to support DAPS HO. The information is provided in the SETUP RESPONSE and the CONFIGURATION UPDATE messages.

	Company
	Comment

	Nokia
	As principle, RAN3 avoids to specify capability information over RAN interfaces. Instead, the criticality is used and backward-compatibility is required. Therefore, we would prefer to avoid it for DAPS, too. If we have doubt about the CN being able to support DAPS in Rel.16, we shall rather postpone adding the related S1/NG signalling until Rel.17.

Technically, I am not sure how the MME/AMF can know capability of the other CN nodes. It may happen that the target MME/AMF does not support DAPS, while the source MME/AMF supports it – will then the source know about the target’s capability and inform the eNB/gNB?

	INTEL
	New S1/NG messages or new IEs for DAPS HO (e.g. EARLY FORWARDING TRANSFER/HO SUCCESS or Notify Source eNB IE) will be implemented as Rel-16 spec, which means that these messages are supported as long as MME/AMF supports the Rel-16 S1/NG interface. There is no need to handle it as a capability.

And MME/AMF does not directly involve in packet forwarding from the source to the target (just communicating forwarding TNL info during preparation). All they need is at most relaying EARLY FORWARDING TRANSFER contents, or sending HO SUCCESS after receiving HO NOTIFY, etc. It is not clear what additional capability is required for MME/AMF to support DAPS HO over S1/NG, other than simply supporting those new messages and new IEs for DAPS HO defined in the Rel-16 S1/NG specs.

	Qualcomm
	First, it is clear that AMF/MME needs to be upgraded to support the new NGAP messages introduced by DAPS HO. 

If target AMF/MME is not upgraded and target NG-RAN does not know, target NG-RAN may accept the DAPS HO. Then, the late on early forwarding transfer and handover success messages transmission would fail. This is what we should avoid.

AMF/MME and RAN may belong to different vendor. So, standardization is necessary.

If we don’t want AMF/MME to explicitly send DAPS capability to RAN, we can also move DAPS information IE from transparent container to NGAP. 

	LGE
	It’s better to follow RAN3 principle, i.e., not to introduce capability in each Release. 

	Huawei
	Agree to above analysis.

	ZTE
	For multi-vendor deployment, the explicit capability indicator indeed helps. But as Nokia commented, RAN3 normally avoids to specify capability information over RAN interfaces, hence it may be not urgent now. 

	Ericsson
	Agree that RAN3 principle is to avoid sending capabilities over NG/S1. But it is also true that CN will have to support the new messages and the new IE if we want DAPS to work flawlessly. If it does not, there is a way for the source node to learn it at the 1st try and to not trigger S1/NG DAPS HO with this AMF anymore. For this we should change the criticality of the Message Type IE to reject for at least the new UPLINK RAN EARLY STATUS TRANSFER message. As a result the AMF will send an error to the source and the source will know. It doesn’t mean that the first try will fail, but there will be a glitch in UP. Target will not receive PDCP SN of first transferred packet and therefore will have to wait for legacy DOWNLINK RAN STATUS TRANSFER before encrypting and sending packet to the UE. This is similar to regular HO.

	CATT
	Agree with that we don’t need to exchange the capability between the RAN and CN.

	Qualcomm again
	Ericsson proposal is a good direction. We can enable RAN to learn the AMF capability from new message failure:

· Source RAN learns source AMF capability from Error Indication for UPLINK RAN EARLY STATUS TRANSFER message
· Target RAN learns target AMF capability from Error Indication for Handover Notify message with new IE. The new IE assigned criticality should be “reject”.
To avoid the 1st try failure, when Error Indication is received, the RAN/AMF should fallback to legacy handover and resend with legacy message:

· UPLINK RAN EARLY STATUS TRANSFER ( UPLINK STATUS TRANSFER
· DOWNLINK RAN EARLY STATUS TRANSFER ( DOWNLINK STATUS TRANSFER
· HANDOVER NOTIFY with new IE ( HANDOVER NOTIFY (without new IE). 

We should have some stage 2 text for AMF capability issue.

	NEC
	Use of criticality “reject” to know the capability is not good, as we discussed also in other topic. And the “reject” will lead to the rejection of the handover, which is very bad specificaitom. If to have stage 2 text to describe to fall back to legacy Handover if the AMF does not support, this will be a new way to specify the capability over signalling i.e. criticality “reject” + stage 2 text.

I think we should keep our principle that the capability is done by OAM. Only activate the function when all the other relevant nodes  support the function.

	Samsung
	Agree to Qualcomm. This can be handled via Error Indication. 


Stage 2 of the discussion

Observation: RAN has already specified capability indicator for IAB purposes. Therefore, capabilities are used on NG.

Conclusion: DAPS HO capability of the CN is detectable based on the criticality.
3.2 Signalling of the COUNT value for discarding

Stage 1 of the discussion

In [5-6], it is proposed to confirm that the COUNT value may indeed be signalled in the Early Status Transfer procedure over S1 and NG.

	Company
	Comment

	Nokia
	All right.

Collaterally, can the names of the S1/NG and X2Xn procedures be aligned (“Early Forwarding Transfer” vs “Early Status Transfer”)?

	INTEL
	Seems better to be aligned with X2/Xn, even the name of the procedure as Nokia mentioned. 

	Qualcomm
	Agree. 

It should be aligned with Xn/X2 procedure.

	LGE
	Agree. Alignment is necessary with Xn/X2. 

	Huawei
	Agree.

	ZTE
	Yes.

	Ericsson
	Disagree. Why would discarding be useful in DAPS? Alignment on Xn/X2 is not a valid argument, because X2/Xn supports DAPS and CHO, and the discarding part is only useful for CHO, which is not supported over S1/NG. Following SA2 discussion as well, this might complicate their call flow too, if multiple DOWNLINK/UPLINK RAN EARLY STATUS TRANSFER are expected

	CATT
	Agree. Align with X2/Xn

	NEC
	Not sure why need to have discarding for DAPS.

	Samsung
	Agree to Nokia.


Stage 2 of the discussion

The name of the procedures is to be aligned between the S1/Ng and X2/Xn.

Which name should be used?
	Company
	Comment

	Nokia
	Preferrably:

X2/Xn: “Early Status Transfer”

S1/NG: “Uplink RAN Early Status Transfer” and “Downlink RAN Early Status Transfer”


Considering the objection from 2 companies, the FFS is not yet possible to be removed. Therefore, can the option be removed now (to complete the WI), assuming the CHOICE is extendable in future?

	Company
	Comment

	Nokia
	All right


Conclusion: There will be a TP for Xn/X2 to change the procedure name. The option for discarding will be removed in S1/NG.

3.3 Use of the HO NOTIFY

Stage 1 of the discussion 

Contributions in [7-9] propose also to resolve FFSes related to the HO Notify procedure.

	Company
	Comment

	Nokia
	All right.

	INTEL
	We resolved that already.

	Qualcomm
	Agree.

	LGE
	Agree

	Huawei
	Agree

	ZTE
	Yes.

	Ericsson
	Agree

	CATT
	Agree.  Same as CATT’s contribution R3-203562-63 in section 15.1 BLCR part 



	Samsung
	Agree.


Stage 2 of the discussion
Conclusion: FFS on HO Notify to be removed (if still present).

3.4 DAPS response and the fallback handling

In [3-4,7-13], two points are discussed:

· Signalling of the DAPS response (per DRB or per HO response); and

· The fallback handling (which points to be signalled)

The same problems are discussed for Xn/X2 and thus the conclusion for S1/NG will be made based on the conclusion of the come-back # 34.
4 Conclusion, Recommendations [if needed]

Conclusion: DAPS HO capability of the CN is detectable based on the criticality.
Conclusion: There will be a TP for Xn/X2 to change the procedure name. The option for discarding will be removed in S1/NG.

Conclusion: FFS on HO Notify to be removed (if still present).
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