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1
Introduction

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

	CB: # 88_Email088-MobEnh_CHO_common_CHOprep

- resolve remaining FFSs? (HW), (LG)

- race conditions left to implementation; if needed, tgt cell may maintain 2 sets of configuration; if UE performs CHO with old configuration,  Target node may accept the UE according the old configuration and send source node HO success with the old configuration adopted indicator; remove correspongin FFSs? (CATT)

- When parallel transaction for CHO preparations is used, it should be clarified that the target node is allowed to assign the same value for the target UE AP IDs? (SS)

- Limit the max n. of cells in stage-3 (e.g. list of cell IDs in Cancel messages); only “same->different” and “different->different” cases are allowed? (E///)

- merge/revise as needed; go for agreement

(E///)

Summary of offline disc R3-201159


This contribution captures the email discussion and the proposals to be captured in Chairman’s notes.
2
Conclusion and proposals
Agree the following TPs:
· R3-201077 (Maximum number of cells for CHO in TS 38.423)

· R3-201078 (Maximum number of cells for CHO in TS 36.423)
Capture the following agreements:

· ”Immediate handover” wording is kept. ”Immediate handover” definition to be added to stage-2. FFS if this definition is included to the CHO definition or if a separate definition is needed
· How to solve (or not to solve) race conditions between UE and target cell configurations when the source node modifies an already prepared CHO is left to implementation

· It is up to target node implementation if the old and the new configurations are simultaneously kept when the CHO configuration is updated
· FFS if RAN3 needs to capture in stage-3 all the possible handling of UE AP IDs for the conditional handover preparation, without breaking signalling principles
Trigger an email discussion to agree the following TPs, capturing the definition of Immediate Handover in stage-2:

· R3-201384: (TP for NR_Mob_enh BL CR for TS 38.300): Introduction of Immediate Handover definition

· R3-201385: (TP for LTE_feMob BL CR for TS 36.300): Introduction of Immediate Handover definition

Deadline Tuesday March 3rd 1200 CET
Annex - Summary of the email discussion
2.1 Wording for legacy handover

There is an FFS in the BL TPs concerning the wording of the legacy handover. So far it is called “immediate handover”. It is proposed to use “non-conditional handover” instead (Huawei in R3-200504) or to add the definition of “immediate handover” in stage-2 (LG in R3-201087).

Question 1.1: What name should be used for legacy handover, to distinguish it from CHO? Should we add the definition in stage-2?

	Company
	Name for legacy HO
	Definition in stage-2?

	Ericsson
	Keeping “immediate handover” is more future proof
	Yes

	ZTE
	Keeping “immediate handover” is more future proof
	No

	Samsung
	Agree with E/// and ZTE
	Yes

	Huawei
	“non-conditional handover”, otherwise, stage 2 may be unavoidable to clarify the meaning of immediate handover
	No, if “non-conditional handover” is selected.

	Intel
	Agree with Ericsson/ZTE.
	Yes (seems better to have)

	Nokia
	“Immediate handover” is, I think, Nokia’s proposal, so we prefer to keep it as is. And alternative would be “classic HO” – “legacy” is not correct, because such classic HO will be used in Rel.16, too.
	Not necessarily. “Immediate HO” can be defined as part of the definition of the CHO, i.e. where CHO is defined it can also be declared that where difference between a classic HO and a CHO is needed, the former is called “immediate HO”.

	Google
	Immediate handover is clear
	Yes (fine to have)

	CATT
	Agree with Ericsson and ZTE
	Yes, it is more clear.

	QC
	Immediate handover is better 
	Yes

	LGE
	As I proposed in contribution, keep “immediate handover”
	Yes


Proposal 1.1: ”Immediate handover” wording is kept. ”Immediate handover” definition is added to stage-2. FFS if this definition is included to the CHO definition or if a separate definition is needed
2.2 Race conditions

See discussion from CATT in R3-200529. How to solve (or not to solve) race conditions between UE and target cell configurations when the source node modifies an already prepared CHO.

Question 2.1: Option 1 vs option 2

· Option 1：Source first removes the CHO configuration at the UE (e.g. for cell A) and, after it performs the modification with the target candidate

· Option 2：RAN2 will not handle race conditions in Rel-16 for CHO and left to the NW implementation, and if needed, the target cell may maintain two set of configuration
	Company
	Option 1 vs option 2

	Ericsson
	Option 2

	ZTE
	Option 1, also NW implementation

	Samsung
	Option 2

	Huawei
	We agree to leave conditions the race issue to network implementation.

	Intel
	Option 2

	Nokia
	Option 2 will not work based on implementation alone – the target node will not be able to tell which configuration should be enabled for UE accessing the target cell, even if its implementation allows keepinf both configs. Therefore, either option 2 is standardised (and some indicator concerning the expected configuration from the UE is enabled in RAN2), or any implementation will have to use option 1.
Therefore, if RAN3 decides to leave the standard as is, it enforces implementing option 1.

	Google
	Option 1 is preferred and agree with Nokia

	CATT
	Option 2. 

To further clarify, here left to the network implementation means that RAN2 does not require standard effort which is from the email discussion of RAN2, but the behaviour at network side needs to be specified, i.e, two sets of configuration should be maintained, and for option2, the transaction ID within the RRC reconfiguration complete message can be used to distinguish which configuration should be enabled for UE accessing the target cell.

	QC
	Option 2. 

An LS may be sent to RAN2 to check whether CATT’s proposal of using RRC transaction identifier in the RRC reconfiguration complete to identify the target configuration is a valid solution. Otherwise, RAN2 may be requested to define a suitable indicator.  

	LGE 
	Option 2


Proposal 2.1: How to solve (or not to solve) race conditions between UE and target cell configurations when the source node modifies an already prepared CHO is left to implementation
Question 2.2: Should the target node keep the old and new configurations simultaneously when the CHO configuration is updated?

	Company
	Response to Q2.2

	Ericsson
	Up to target node implementation

	ZTE
	No, duplicatied target resource consumption

	Samsung
	Up to target node implementation. 
The target node should keep the old configuration for some time because UE may handover to the target node before receiving the new configuration from the source node.

	Huawei
	Up to target node implementation

	Intel
	The scenario is for the source-initiated modification, and since in CHO the UE always replies by the RRC reconfiguration complete message, I think the easy solution would be to let the source inform the target when the CHO reconfiguration to the UE is completed successfully. Until informed by the source, the target can keep the old configuration. 

	Nokia
	See above: either RAN2 and RAN3 add some “config tagging” that will allow the target node to tell which config is to be enabled for accessing UE, or there is no reason to keep two configs – they can’t be used anyway.

	Google
	Agree with Intel that the target can confirm which CHO configuration to keep by the reconfiguration complete message. 

	CATT
	As said in question 2.1, the behaviour at network side needs to be specified, i.e, two sets of configuration should be maintained. Also, a CHO Configuration Indication is needed in HANDOVER SUCCESS message, so that source cell can know which set of configuration is used in target cell. 

	QC
	Up to target node implementation. Agree with Samsung.

	LGE
	Up to target implementation. 


Proposal 2.2: It is up to target node implementation if the old and the new configurations are simultaneously kept when the CHO configuration is updated
Question 2.3: Is a CHO Configuration Indication (to indicate that the UE used the old configuration) needed in HANDOVER SUCCESS message?

	Company
	Response to Q2.3

	Ericsson
	No. Target configuration is transparent to source node anyway

	ZTE
	No

	Samsung
	No

	Huawei
	No

	Intel
	If we follow the approach proposed in Q2.2, then there is no need to indicate about the old configuration. Both the source and target are synched whether the UE is going to use the old or new configuration. 

	Nokia
	See above: not in the HO Success, but rather in the CHO REQ and in the RRCReconfigurationComplete.

	Google
	No

	CATT
	Yes

After the successful access to target cell, source cell needs to be informed about which set of configuration is used in the target cell, e.g,the old configuration only includes DRB1, but the new configuration include DRB1 and DRB2, so the source cell needs to know which data forwarding path should work?

	QC
	No, It is not clear what the source node would use this indication for.

	LGE
	No


Proposal 2.3: There is no need to add a new Configuration Indication (to indicate that the UE used the old configuration) is the HANDOVER SUCCESS message
2.3 Usage of UE AP IDs

See discussion from Samsung in R3-20677 and from Ericsson in R3-201076. There are 4 possible scenarios regarding the usage of UE AP IDs by source and target for CHO preparation procedure with parallel transactions. The following figures illustrate these scenarios, the example being a source node configuring 3 target cells in the same target node (i.e. 3 Handover Preparation procedures).

Scenario 1: Same UE AP ID in source. Different UE AP IDs in target.
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Scenario 2: Same UE AP ID in source. Same UE AP ID in target.
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Scenario 3: Different UE AP IDs in source. Same UE AP ID in target.
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Scenario 4: Different UE AP IDs in source. Different UE AP IDs in target.
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Question 3.1: Are the above scenarios allowed or not?

	Company
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Ericsson
	Yes
	No
	No
	Yes

	ZTE
	Yes
	Yes
	No
	No

	Samsung
	Yes
	Yes
	No
	Yes

	Huawei
	Yes
	Yes
	No
	Yes

	Intel (OK as long as 1 to many)
	Yes
	Yes
	No
	Yes

	Nokia
	Yes
	Yes
	No (technically impossible)
	Yes

	Google
	Yes
	Yes
	No
	Yes

	CATT
	Yes
	Yes
	No
	Yes

	NEC
	
	
	Wonder how does the target gNB know the multiple CHO preparation is for the same UE, then can judge whether to allocate new APID or reuse the already allocated APID?
	Wonder how does the target gNB know the multiple CHO preparation is for the same UE.

	QC
	Yes
	No
	No
	Yes

	LGE
	Yes
	Yes
	No
	Yes


Proposal 3.1: Scenarios 1, 2 and 4 are allowed for CHO. FFS on how (and if) to capture this in stage-3 without breaking signaling principles
2.4 Maximum number of cells for CHO (per target node limitation)

There is an FFS in stage-3 BL TPs concerning the maximum number of cells that can be prepared for a conditional handover. For now, this limitation only appears in the cancellation message. Also, in stage-3 it will be only possible to have a limit per target node.

Question 4.1: What should be the maximum number of cells that can be prepared for a conditional handover?

	Company
	Maximum number of cells that can be prepared for a conditional handover

	Ericsson
	16

	ZTE
	8

	Samsung
	16

	Huawei
	16

	Intel
	No view (either 8 or 16 is fine)

	Nokia
	At least as many as RAN2 allows to be added in the UE (most likely 8). More than that is all right, too.

	Google
	16

	CATT
	Align with RAN2, not strong view.

	QC
	16

	LGE
	Align with RAN2


Proposal 4.1: The maximum number of cells that can be prepared for a conditional handover is set to 16 in RAN3 specifications
