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Discussion and Decision
1
Introduction

This is the summary of email discussions on CB #83 of the RAN3 number 107e meeting.

CB: # 83_Email043-MobEnh_DAPS_common
-  DAPS HO indicator should be per DRB over X2/Xn interface or by RRC container; indicator “DAPS HO accepted” is carried in the handover response message to inform source node of the status of the DAPS HO; DAPS HO indicator per DRB should be included in the Handover Required message and Handover Request message over S1/NG interface; DAPS HO indicator per DRB should be included in the Handover Required message over S1/NG interface? (CATT), (E///), (Intel), (QC), HW)
- include 0503 in discussion

- Fallback mechanism details? (E///), (Intel)

- S1/NG DAPS HO details? (E///), (CATT)

- new “early forwarding transfer” procedure? (Intel)

- E1 details? (Intel)

- st2 details? (Intel)

- if agreeable, merge/revise as needed
This contribution will initial the email discussion and summarize the status of this discussion during the meeting.
In this email discussion, we try to get the agreement for the solutions for all topics. Companies are welcome to provide answer for the questions by Feb. 26, 18:00 CET. Then I can make the agreement proposal for the TP generation and work split base on the discussion. So we may have one day to modify the TPs base on the discussion summary before the CB deadline Feb. 27, 18:00 CET.

2
Open issues
2.1
Open issues for DAPS indicator
During RAN2#108, the following agreements were made:

Agreements

1 Confirm working assumption on per-DRB DAPS.

2    DRB not configured for DAPS is handled same way as in legacy HO.

FFS how to handle the fallback to source cell when target cell fails.

RAN2 has agreed that DAPS HO is configured per DRB rather than per UE, correspondingly this part of the information is included in the CR for TS 38.331/ 36.331, since the RRC reconfiguration message sent to UE is generated from target node, then source node needs to inform the target node whether to perform the DAPS operation against some E-RABs/DRBs. 

Question 1： Can we agree that the DAPS HO indicator per E-RAB/DRB should be contained within the handover request message over X2/Xn interface? If not, what are your concerns?

	Company
	Yes/No
	Comments 

	CATT
	Yes
	It is aligned with RAN2 agreement.

	ZTE
	Yes
	

	Intel
	Yes
	

	Huawei
	
	There are discussions in RAN2 on whether to include the DAPS indicator in Handover preparation information container. Not sure whether the indication on XnAP is still needed if RAN2 agrees that.

	Samsung
	YES
	

	Nokia
	?
	Same as Huawei’s comment: if the indication is included in the RRC container, we shall not duplicate the information.

	Ericsson
	Yes
	Pending on RAN2 decision. I agree that there is no need to duplicate

	QC
	Yes
	


Based on companies’ inputs, most companies agreed to add the DAPS HO indicator per E-RAB/DRB into the handover request message over X2/Xn interface.  But 2 companies proposed to check RAN2’s discussion, if the indication is included in the RRC container, duplicated information are not needed.

Proposal 1: The DAPS HO indicator is configured per E-RAB/DRB, and check RAN2’s discussion, if the indication is not included in the RRC container, it should be added into the handover request message over X2/Xn interface.
Note: So far, in RAN2 running CR for 36.331, only a daps-HO-r16 IE is included within MobilityControlInfo IE, which is generated from target cell, therefore, the DAPS HO indicator per E-RAB/DRB needs to be configured in the X2AP IE.
If the answer for question 1 is yes, RAN3 needs to consider how to define this IE in the specification. 

There are two potential ways to identify such information for LTE:

Option 1: Top-level indication + lists of DAPS E-RAB [6]

Option 2:  Add the DAPS indicator in the E-RABs To Be Setup Item IE for X2[10][12]

Option 3:?

Option1 defines a HO type in a separate manner. Option 2 needs to provide a DAPS configuration for each affected E-RAB. 

Question 2：Which option should be applied to standardize the DAPS indicator per E-RAB for LTE? 

	Company
	Option1 or option 2, or other？
	Comments 

	CATT
	Option 1
	The option is simple and clear as a HO type and keep consistent architecture with Xn. 

	ZTE
	Option 2
	Prefer [12] R3-201104 (Intel), it looks more concise and sufficient. 

	Intel
	Option 2
	DAPS HO is per E-RAB, will be proposed among E-RABs requested to be setup at the target. And in X2AP, E-RABs To Be Setup List / E-RABs Admitted List are defined within the HO REQ and HO REQ ACK messages, respectively. There is no need to introduce a list of E-RABs for DAPS HO separately.

	Huawei
	Option 2 if Q1 is yes.
	

	Samsung
	Option 2
	DAPS HO is supported or not per DRB, so per-DRB information processing would be better.

	Nokia
	Option 2, if not in the RRC container
	

	Ericsson
	Option 2 + top-level
	If top-level indicator is present, all DRBs are DAPS (default case)

	QC
	Option 2, though the RRC container may be used as well (same view as Nokia)
	


Based on companies’ inputs, most companies agreed to use option 2.

Proposal 2: Add the DAPS indicator in the E-RABs To Be Setup Item IE for X2.

According to the company tdocs, for NR, there are three potential ways to identify such information:

Option 1:  Top-level indication + lists of DAPS DRB [7]

Option 2:  Be included in DRB to QoS Flow Mapping List [9]

Option 3:  UE Context –level indication + lists of DAPS DRB [14]

Option 4: ?

	Question 2-1：Which option should be applied to standardize the DAPS indicator per DRB for NR? 

Company
	Option1 or option 2 or option 3, or other？
	Comments 

	CATT
	Option 1
	See the answer of question 2.

	ZTE
	
	Perfer [12] R3-201104 (Intel), it looks more concise and sufficient. 

	Intel
	Option 3
	Unfortunately, in XnAP, DRB-level info is passed to the target by the “DRB to QoS Flow Mapping List”, which are used universally. To be limited only for the HO procedure, the UE context-level indication by a separate list of DRBs seems reasonable.

	Huawei
	
	

	Samsung
	Option 2
	

	Nokia
	Option 1 or 2
	To be discussed once the decision of RAN2 is known

	Ericsson
	Option 2
	IE is optional and might be ignored if not used for HO


Based on companies’ inputs, on this issue, there are some differences of views and thus propose to further discuss.

2 companies: Option 1

3 companies: Option 2

2 companies: Option 3
Proposal 2-1: Further discuss which option should be applied to standardize the DAPS indicator per DRB for NR
At the RAN3#105 meeting, the work assumption was supporting DAPS HO over NG interface. “WA: Add MBB HO indicator in NGAP: Handover Required ”. Accordingly, in E-UTRAN, S1 based DAPS HO should also be supported in R16. Similar to the above issue over X2/Xn interface, the DAPS HO indicator should also be configured by source cell per E-RAB/DRB. In S1/NG specification, such information should be transmitted in Handover Required message and Handover Request message.

Question 3：Can we agree that the DAPS HO indicator per E-RAB/DRB should be included in the Handover Required message and Handover Request message over S1/NG interface?  If not, what are your concerns?

	Company
	Yes/No
	Comments 

	CATT
	Yes
	It is aligned with RAN2 agreement.

	ZTE
	Yes
	

	Intel
	Yes
	

	Huawei
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes, if not in the RRC container
	

	Ericsson
	Yes
	

	QC
	Yes
	


Based on companies’ inputs, most companies agreed that the DAPS HO indicator per E-RAB/DRB should be included in the Handover Required message and Handover Request message over S1/NG interface.
Proposal 3: Add the DAPS indicator per E-RAB/DRB into the Handover Required message and Handover Request message over S1/NG interface.
If the answer for question 3 is yes, RAN3 needs to consider in which IE such indication information should be carried. In S1 specification, all E-RAB related information are included in the Source eNB to Target eNB Transparent Container IE. Therefore, it is suggested in [4][5] that the DAPS HO indicator per E-RAB is contained in the Source eNB to Target eNB Transparent Container IE, and similarly, in NR, it can be transmitted in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE.

Question 4：For S1/NG based DAPS HO, can the DAPS HO indicator per E-RAB / DRB be separately included in Source eNB to Target eNB Transparent Container / Source NG-RAN Node to Target NG-RAN Node Transparent Container IE？ If not, what are your concerns？

	Company
	Yes/No
	Comments 

	CATT
	Yes
	All information related to E-RAB / DRB should be contained in these container IEs 

	ZTE
	Yes
	

	Intel
	Yes
	Yes, in these container IEs. But include as a separate list only if there is no such list already there (e.g. the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE in NGAP). 

For S1/NG, propose to follow whatever we agree to follow in X2/Xn.

	Huawei
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes
	

	Ericsson
	Yes
	

	QC
	Yes
	


Based on companies’ inputs, all companies agreed that the DAPS HO indicator per E-RAB / DRB be separately included in Source eNB to Target eNB Transparent Container / Source NG-RAN Node to Target NG-RAN Node Transparent Container IE.

Proposal 4: For S1/NG based DAPS HO, the DAPS HO indicator per E-RAB / DRB be separately included in Source eNB to Target eNB Transparent Container / Source NG-RAN Node to Target NG-RAN Node Transparent Container IE
In addition, similar to the above question 3 over X2/Xn interface, in S1/NG specification, there are two possible ways to introduce such an indication, 

Option1: Introduce a separate configuration IE 

Option2: Add such an indication in the E-RABs Information List.

Question 5：Which option should be applied to standardize the DAPS indicator per E-RAB / DRB over S1/NG interface?

	Company
	Option1/Option2
	Comments 

	CATT
	Option1
	See the answer for question 2.

	ZTE
	Option2
	

	Intel
	
	Please see the answer for Q4.

	Huawei
	Option 2
	

	Samsung
	Option2
	

	Ericsson
	Option 2
	

	QC
	Option 2
	


Based on companies’ inputs, most companies agreed to use option 2.

Proposal 5: Add the DAPS indicator per E-RAB in the E-RABs Information List over S1/NG interface
2.2
Open issues for DAPS fallback mechanism
A fallback mechanism in case the target node does not accept DAPS HO was proposed in previous RAN3 meeting, and so far, in the BLCR of RAN3 [17], it is still a FFS.

In tdocs [3][8][14], during DAPS HO, the target cell should be allowed to decide whether to execute fallback operation and inform the source cell. Besides, there are some differences in the specific standardized ways in these papers. 

Question 6: During X2/Xn based DAPS HO, if target cell does not support DAPS operations, is a fallback operation allowed, e.g, fallback to legacy HO?  If not , what are your concerns？ 

	Company
	Yes/No
	Comments 

	CATT
	Yes
	In case the source + target configuration can’t be guaranteed to be less than or equal to the UE capability, the target cell should actively trigger the fallback to legacy HO to avoid data interruption as much as possible.

	ZTE
	Yes
	Why no fallback to Rel-14 MBB?

	Intel
	Yes
	

	Samsung
	Yes
	If not supported, the target node should trigger the fallback to the legacy handover.

	Nokia
	Yes
	The fallback shall be only to a classic HO

	Ericsson
	Yes
	

	QC
	Yes
	Agree with Samsung and Nokia.


Based on companies’ inputs, all companies agreed to support fallback mechanism for DAPS HO.

Proposal 6: During X2/Xn based DAPS HO, if target cell does not support DAPS operations, the fallback mechanism should be allowed over X2/Xn interface.

If the answer for question 6 is yes, RAN3 needs to consider which signaling way should be used to inform source cell? There are two potential ways to solve the issue:

Option 1：By parsing the HO command in RRC container, source cell obtains the fallback result from target cell

Option 2:  Through the explicit IE over the X2/Xn interface, source cell obtains the fallback result from target cell.

Question 7: Which signaling way should be used to obtain the fallback result from target cell? 

	Company
	Option1 or option 2？
	Comments 

	CATT
	Option 2
	Option 1 is against basic principle of HO, i.e, HO command should be transparent to source cell.

	ZTE
	Option 2
	

	Intel
	Option 2
	

	Huawei
	Option 2
	

	Samsung
	Option 2
	

	Nokia
	Option 2
	

	Ericsson
	Option 2
	

	QC
	Option 2
	


Based on companies’ inputs, all companies agreed to support option 2.

Proposal 7: Through the explicit IE over the X2/Xn interface, source cell obtains the fallback result from target cell.

Furthermore, in tdoc [8], it is recommended that the source cell is allowed to pre-configure the behaviour of target cell, e.g, fallback to legacy HO or r14 MBB or reject, such that the target cell can be further controlled by the source cell. However, in tdoc [3], it is considered that such a configuration is too complex and makes the target cell less flexible. Therefore, for the fallback mechanism, there are two options to be considered about what information should be carried in the DAPS HO request message

Option 1：The source cell pre-configures the target cell behaviour for fallback（fallback to legacy HO, or r14 MBB or reject）

Option 2:  It’s up to the target cell to decide whether or not to fallback to legacy HO or reject the HO;

Option 3：The source proposes either “fallback to legacy HO” or “reject” (no r14 MBB) for a DRB in case the requested DAPS cannot be accepted by the target.
Question 8：For DAPS fallback mechanism, which option above should be applied in DAPS HO request message？ 

	Company
	Option1 or option 2, or other？
	Comments 

	CATT
	Option 2
	Considering the source configuration can be downgraded prior to the complete of DAPS HO preparation. Then the DAPS fallback operation is rare case, it seems unnecessary to introduce too much complexity.

	ZTE
	Option 2
	Why no fallback to Rel-14 MBB?

	Intel
	Option 3
	As explained in [12], a service that requires DAPS HO may be useless if treated by a normal HO (e.g. due to strict latency requirement) or may be OK depending on its service characteristics. The source can indicate such possibility by sending the desired fallback method of “reject” in the first case and “legacy HO” in the second case, which can be taken into account by the target when it cannot admit the DRB as DAPS HO.
MBB is per UE feature (not per DRB), fallback to r14 MBB doesn’t seem to make sense for per DRB DAPS HO.

	Huawei
	Option 2
	We would like to leave this to target node implementation. Which means the target node can 

- either reject the DAPS HO for a certain bearer,

- or fallback to a normal HO for the bearer.
And there DAPS indictor already shows source node’s requirement. If the requirement is not accepted, the target can reject or fallback to a normal HO.

	Samsung
	Option 3
	We have similar opinion as Intel.

	Nokia
	Option 2
	The UE context and service information is provided to the target node, so the target knows as well as the source if given service desperately needs DAPS or can be handled in classic way. Therefore, there is no need for more info from the source – it is up to the load level (and implementation) in the target to decide if the HO REQ is rejected, accepted as a classic HO or as a DAPS HO.

	Ericsson
	Option 1
	Option 2 is acceptable

	QC 
	Option 3
	Same view as Intel.


Based on companies’ inputs, most companies agreed to support option 2 (one company proposed to allow the fallback to R14 MBB). Two companies supported option3.
4 companies: Option 2

3 companies: Option 3
1 company:  Option 1 (Option 2 is acceptable)
Rapporteur would suggest to go for majority’s view.
Proposal 8: Left to target node implementation to decide whether or not to fallback to legacy HO or reject the HO.
If the answer for question 7 is Option 2, RAN3 needs to consider what information should be carried in the DAPS HO response message. According to [10], it is recommended to carry more information in the DAPS HO response message, e.g, DAPS HO accepted, fallback to legacy HO, fallback to rel14 MBB. But in tdoc [3][12][14], it is recommended that only an indicator “DAPS HO accepted” is carried in the handover response message.

Option 1：To carry more information in the DAPS HO response message, e.g, DAPS HO accepted, fallback to legacy HO

Option 2:  Only an indicator “DAPS HO accepted” is carried in the handover response message

Option 3：For DAPS HO, the response info per E-RAB / DRB should be considered 
Question 9：For DAPS fallback mechanism, which option above should be applied in DAPS HO response message? 

	Company
	Option1 or option 2, or other？
	Comments 

	CATT
	Option 2
	The option is simple and practical.

	ZTE
	Option 1
	{DAPS HO accepted, fallback to MBB HO, fallback to legacy HO}

	Intel
	Option 3 (with Option 2)
	That is, only “DAPS HO accepted” per E-RAB/DRB.

	Huawei
	Option 2
	No need further information. DAPS HO accepted is sufficient.  

	Samsung
	Option 2
	

	Nokia
	Option 1 or 3
	Conditional IE, shall be included for DAPS HO: accepted as DAPS HO / accepted as classic HO.

Possibly, we may consider if there are any scenarios that the target accepts one DRB as DAPS HO, but another DAPS HO DRB is accepted as a classic HO. Perhaps the response can be global, per UE?

	Ericsson
	Option 1
	Option 2 works if only fallback to classic HO is possible. If we want to be future proof (fallback to a new rel-17 HO), we need this IE to be extensible

	QC
	Option 1
	


Based on companies’ inputs, most companies agreed to support option 2. Four companies supported option 1. And one company proposed to consider the response info per E-RAB / DRB.

4 companies: Option 2

4 companies: Option 1
2 companies:  Option 3 

On this issue, there are some differences of views and thus propose to further discuss.
Proposal 9: Further discuss which option should be applied in DAPS HO response message?
As discussed in section 2.1, if the S1/ NG based DAPS HO can be supported in R16, RAN3 needs to further consider whether to support the DAPS fallback operation over S1/NG interface. In tdoc [3], it is assumed that the S1/ NG based DAPS HO has similar behaviour as the X2/ Xn based DAPS HO.

Question 10：During S1/ NG based DAPS HO, if target cell does not support DAPS operations, is a fallback operation allowed, e.g, fallback to legacy HO?  If not , what are your concerns？

	Company
	Yes/No
	Comments 

	CATT
	Yes
	Similar benefit as X2/Xn based can be saw .

	ZTE
	Yes
	Align to X2/Xn

	Intel
	Yes
	

	Huawei
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes
	Same as X2/Xn

	Ericsson
	Yes
	

	QC
	Yes
	


Based on companies’ inputs, all companies agreed to support fallback mechanism for S1/ NG based DAPS HO.

Proposal 10: During S1/NG based DAPS HO, if target cell does not support DAPS operations, the fallback mechanism should be allowed over S1/NG interface..

If the answer for question 10 is yes, RAN3 needs to consider how to support the DAPS fallback over S1/NG interface, whether the fallback mechanism is similar to that of the X2/Xn interface or different mechanisms is applied?

Question 11： How to support the DAPS fallback over S1/NG interface？is the similar as X2/Xn?
	Company
	Yes/No
	Comments 

	CATT
	Yes
	

	ZTE
	Yes
	Align to X2/Xn

	Intel
	Yes
	

	Huawei
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes
	Same as X2/Xn

	Ericsson
	Yes
	

	QC
	Yes
	


Based on companies’ inputs, all companies agreed to use similar fallback mechanism as that of X2/Xn interface.

Proposal 11: During S1/NG based DAPS HO, the fallback mechanism is similar to that of the X2/Xn interface
2.3
Other impacts on DAPS HO
Note: here are only LTE and NR common issues, and non-data forwarding related issues

In addition to the above DAPS issues, for the S1/NG-based DAPS HO, it is also necessary to consider how to implement feature like the HO success procedure over X2/Xn interface. In tdoc [11], it is recommended to introduce two new class 2 procedures to inform the source node that the UE successfully attached to the target cell. i.e, 

· 1 message from target node -> MME/AMF

· 1 message from MME/AMF to source node

Question 12：Can we agree that introduce two new class 2 procedures to support the HO Success procedure similar to the X2/Xn interface? If not, what are your concerns?

	Company
	Yes/No
	Comments 

	CATT
	Yes
	

	ZTE
	Yes
	

	Intel
	Yes
	For S1/NG, propose to follow whatever we agree to follow in X2/Xn.

	Huawei
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes
	Same as X2/Xn

	Ericsson
	Yes
	

	QC
	Yes
	


Based on companies’ inputs, all companies agreed to introduce two new class 2 procedures to support the HO Success procedure similar to the X2/Xn interface
Proposal 12: Introduce two new class 2 procedures to support the HO Success procedure similar to the X2/Xn interface.

2.4
Other issues on DAPS HO
Question 13：Do you see any other issue to be addressed to support DAPS HO from RAN3 point of view? If any, please specify in the tabular below:

	Company
	Other issues on DAPS HO
	Comments 

	Intel
	E1 impact in the target side
	Related to [16] and R3-200527: 

Option 1: CU-CP decides whether to accept DAPS HO and just pass per DRB DAPS indicator to CU-UP 

Option 2: Target CU-UP decides whether the requested DAPS HO can be accepted for a DRB as part of its admission process (there was a typo in Proposal 6 of [16], which is “CU-UP” not “CU-CP”...)



	Intel
	E1 impact in the source side
	 “DAPS accepted” indicator should be passed to the source CU-UP by the source CU-CP via the Bearer Context Modification procedure, for which no single company proposed for the TP.. 

	Ericsson
	S1/NG DAPS HO Count
	Align on X2/Xn decision i.e. new class-2 procedure or modify SN STATUS TRANSFER


Based on companies’ inputs, one company proposed to consider the impact on E1 interface, which mainly contains two aspects, one is that at target side, which node decides whether to accept the DAPS HO or not, and the other is that at source side, if the CU-UP node needs to know the result of DAPS configuration to do the corresponding action. Rapporteur would suggest to further discussing this issue.
Proposal 13: Further discuss the impact on E1 interface for DAPS HO.

Proposal 14: Further discuss S1/NG DAPS HO Count.
3
Conclusions
According to companies’ inputs, the followings are proposed:

Agreements: 

For DAPS indicator:

The DAPS HO indicator is configured per E-RAB/DRB, and check RAN2’s discussion, if the indication is not included in the RRC container, it should be added into the handover request message over X2/Xn interface.

Add the DAPS indicator in the E-RABs To Be Setup Item IE for X2 interface.

Add the DAPS indicator per E-RAB/DRB into the Handover Required message and Handover Request message over S1/NG interface.

The DAPS HO indicator per E-RAB / DRB be separately included in Source eNB to Target eNB Transparent Container / Source NG-RAN Node to Target NG-RAN Node Transparent Container IE over S1/NG interface
Add the DAPS indicator per E-RAB in the E-RABs Information List over S1/NG interface
For DAPS fallback mechanism:

During X2/Xn based DAPS HO, if target cell does not support DAPS operations, the fallback mechanism should be allowed over X2/Xn interface.
Through the explicit IE over the X2/Xn interface, source cell obtains the fallback result from target cell.
Left to target node implementation to decide whether or not to fallback to legacy HO or reject the HO.

During S1/NG based DAPS HO, if target cell does not support DAPS operations, the fallback mechanism should be allowed over S1/NG interface

During S1/NG based DAPS HO, the fallback mechanism is similar to that of the X2/Xn interface
For HO Success:

Introduce two new class 2 procedures to support the HO Success procedure similar to the X2/Xn interface.

Remaining issue list for further discussion
Further discuss which option should be applied to standardize the DAPS indicator per DRB for NR
Option 1:  Top-level indication + lists of DAPS DRB 
Option 2:  Be included in DRB to QoS Flow Mapping List

Option 3:  UE Context level indication + lists of DAPS DRB 
Further discuss which option should be applied in DAPS HO response message
Option 1：To carry more information in the DAPS HO response message, e.g, DAPS HO accepted, fallback to legacy HO

Option 2:  Only an indicator “DAPS HO accepted” is carried in the handover response message

Option 3：For DAPS HO, the response info per E-RAB / DRB should be considered 
Further discuss the impact on E1 interface for DAPS HO.
Further discuss S1/NG DAPS HO Count.
Propose to agree the following TPs 
Revise the TPs for DAPS HO base on the agreements
Rev R3-201103 in R3-201308 for TS 36.300 Intel Corporation
Rev R3-201105 in R3-201309 for TS 38.300 Intel Corporation

Rev R3-200525 in R3-201312 for TS 36423 CATT

Rev R3-200526 in R3-201313 for TS 38423 CATT
Trigger an email discussion to agree the following CRs/TPs 
Capture the agreements for DAPS HO over S1/NG in these CRs/TPs. And check the details for these CRs/TPs 
Rev R3-200523 in R3-201310 for TS 36413 CATT

Rev R3-200524 in R3-201311 for TS 38413 CATT

Deadline Wednesday March 4th 1200 CET
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