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1      Introduction

This contribution reports on the following email discussion: 

[97bis#19][LTE/FeD2D] – Group handover – Huawei

-
Capture different ways to perform group handover

-
Discuss the different options and concerns

-
Draft TP capturing the different options


Deadline:  27/04/2017

2      Discussion

2.1     Capture different ways to perform group handover 

In [1] there were several complementary concepts of “group handover” described, by combining different messages in the handover flow.  Note that these concepts can be combined, e.g. it could be determined to support group handover command and in-network, but have separate responses.

2.1.1
Group handover command

The “group handover command” approach combines the reconfiguration messages for the relay UE and the remote UE(s), for over the air transmission, as shown in Figure 1.


[image: image1.emf]Remote UE 2 Serving eNB Relay UE Target eNB

1. Measurements

2. HO requests

3. HO accepts

4. Group HO command

with multiple configurations

5b. Reconfiguration

6b. Reconfiguration complete

7. Handover complete

Remote UE 1

5a. Reconfiguration

6a. Reconfiguration complete

8a. Reconfiguration complete

8b. Reconfiguration complete

Move to target


Figure 1: Group handover command

The serving (source) eNB combines the RRCConnectionReconfiguration commands to trigger mobility for the relay UE, and for the remote UE(s), into a single transmission on the Uu interface.  The exact order of operations for steps 6a through 8b is FFS, e.g. it could be possible that the relay UE sends its own “handover complete” message before receiving all “reconfiguration complete” messages from the remote UEs.

Question 1: Companies are invited to comment if the approach of combining the handover commands over the air is accurately described, and if there are any additional aspects that should be captured.

	Company name
	Comments

	Huawei
	We think the chart is generally correct.  The “move to target” box could happen at any time after step 4 and before step 7, depending on the short range technology and (for PC5) sidelink pool management it could be asynchronous with steps 5a/b and 6a/b.

	OPPO
	For message 4/5a/5b in figure 1 above, one aspect would be good to capture / clarify: During the handover procedure, if not all related UE (relay UE and all linked remote UE) are expected to move to the target cell, i.e., either one or some of the remote Ues, or relay UE itself are supposed to be kept in the source cell, but the other UEs are about to be moved to the target cell, whether the procedure framework described above is able to cover the case or not? If yes, how to cover the case?

	Nokia
	It should be clarified what the messages in steps 5a/b and 6a/b are. Are they control message over PC5 or RRC signalling messages between eNB and remote UE relayed by relay UE? Similarly, messages sent in steps 8a/8b – are these relayed messages from remote UEs or messages created by Relay but containing information about Remote UEs?

Also, the case where not all UEs are accepted by the target eNB needs to be considered, which is not captured on the current figure.

	Qualcomm
	We have the same question about the Msg 5/6 as Nokia. Also, I think the Group HO command shall contain the exact identifies of each remote UE which is included in this Group HO. If the Serving eNB does not included one of the remote UEs, then the relay UE shall initiate some signalling to that remote UE so it can reselect another relay.

	Intel
	We think the chart is generally correct and we can have detailed signalling aspects discussion during the WI phase (e.g. for Nokia’s comment on 5a/b).  

	LG
	We think that the general flow is described correctly.

	Coolpad
	We have the similar question on Msg5a/b and Msg 6a/b.  To our understanding, In RAN2 we assume one RRC connection between the eRemote UE and the eNB which is transparently forwarded by the eRelay UE.  To support group handover, it seems we would not use the RRC between eRemote UE and eNB but using Msg4 + PC5 or short range link Msg.  We would like to clarify what protocol would these PC5/short range message use? New RRC messages defined between the eRemote UE and eRelay UE?

	Samsung
	We have same view with intel for the step 5a/b i.e., the details can be discussed during the WI phase. In addition, it is necessary to know what the UEs are involved (or not involved) in group HO. QC’s proposals are reasonable for us.


Rapporteur’s summary: Several companies expressed concern over understanding exactly what protocol the reconfiguration messages (steps 5a/5b) and responses (6a/6b) belong to; two companies felt the question could be addressed in the WI phase.  Four companies identified a need to address in some form the case where not all UEs are handed over, with two of them supporting a proposal to have the relay UE send signalling to the remote UE(s) that are not involved in the handover.

Proposal 1: Capture the flow for the group handover command in the TR, with a note that the protocol structure of 5a/5b/6a/6b is FFS and an indication that handling of UEs not involved in the handover needs to be considered.

Proposal 1a: Capture the behaviour that if not all remote UEs are included in the group handover command, the relay UE sends signalling to indicate to the non-included remote UEs to search for another relay.
2.1.2
Group handover response

The “group handover response” approach means that the remote UEs’ responses to their respective reconfiguration messages are collected by the relay UE and forwarded over the air in a single combined transmission, as shown in Figure 2.
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Figure 2: Group handover response

The relay UE has the responsibility to deliver the group handover response to the target eNB as it completes its own handover.  It is FFS if the relay UE could move to the target cell before receiving the reconfiguration responses from the remote UEs.

(The dotted lines in the figure (steps 5a and 5b) reflect an alternative flow, in which the reconfiguration responses are forwarded as usual to the serving eNB which would then need to indicate to the relay UE which remote UEs had acknowledged the reconfigurations successfully, allowing the relay UE to populate the handover complete message at step 6.)

Question 2: Companies are invited to comment if the approach of combining the handover responses over the air is accurately described, and if there are any additional aspects that should be captured.

	Company name
	Comments

	Huawei
	We think the chart is correct, except that it doesn’t really capture the “alternative flow” described in the parenthetical.  For this case there would be an additional message from the serving eNB to the relay UE after step 5b.

	OPPO
	For message 5a/5b/6 in figure 2 above, one aspect would be good to capture / clarify: During the handover procedure, if not all remote UE succeed to access to the target cell, i.e., one or some of the remote Ues fail to access to the target cell, whether the procedure described above is expected to cover the case or not? If yes, how to cover the case?

	ZTE
	We think that the relay UE would stop relaying data to the source eNB after receiving handover command. That is to say, it is suggested not considering “make before break” feature into this SI for now since it would make the procedures quite complicated. Then, we could preclude the cases indicated by dotted lines.

	Nokia
	Same comments as above, i.e.:

1. What the messages in steps 5a/b and 6a/b are? Are they control message over PC5 or RRC signalling messages between eNB and remote UE relayed by relay UE? Similarly, messages sent in steps 8a/8b – are these relayed messages from remote UEs or messages created by Relay but containing information about Remote UEs?

2. The case where not all UEs are accepted by the target eNB needs to be considered, which is not captured on the current figure.

Additionally – the “alternative flow” does not seem to be correct or at least it is something different than usual. In normal case Reconfiguration Complete messages are sent to target eNB and not to source eNB, so it is unclear to us how this should work.

	Qualcomm
	If message 5 is an RRC message from remote UE to the serving eNB, the relay UE may not have the security credentials to decode/verify this RRC message. This approach will work this way only if message 5 is a new signalling defined over short-range link. 

	Intel
	We think the chart is generally correct and we can have detailed signalling aspects discussion during the WI phase. 

	LG
	We think that the general flow is described correctly.

	Coolpad
	Similar question as Q1 for Msg 5a/b.

	Samsung
	Same comments as above, i.e., the details can be discussed during the WI phase, and the contents may be discussed are:

1. When relay UE is move to the target cell.

2. How the reconfiguration procedure is changed, i.e., mgs 5 should be the new one since the destination of reconfiguration complete message is changed from the target eNB to the relay UE or serving eNB (we think relay UE is better to reduce the overhead).

3. Remote UE’s ID can be included in HO complete message.


Rapporteur’s summary: Several companies repeated comments from question 1, regarding the protocol structure of the response messages (5a/5b).  Two companies identified a need for error handling in the case that some remote UEs fail to access the target cell or are not admitted.  Four companies expressed concern with the “alternative flow” represented by the dotted lines: that it is not clear in the figure, that it should be eliminated by excluding “make before break” handover, or that a flow where the reconfiguration complete message is delivered to the relay UE would be preferred.  Two companies also expressed a preference to have the signalling details discussed in the WI phase.
Proposal 2: Capture the flow for the group handover response in the TR, without the “alternative flow” option, and with an indication that the handling of the case where not all remote UEs successfully access the target cell is FFS.
2.1.3
Group handover in-network

The “group handover in-network” approach means that the X2 signalling between the serving and target eNB is grouped into combined messages, as shown in Figure 3.


[image: image3.emf]Remote UE 2 Serving eNB Relay UE Target eNB

1. Measurements

2. Group HO Request

for all remotes served by relay

3. Group HO Accept

with multiple configurations

4b. Reconfiguration

5b. ReconfigurationComplete

7a. ReconfigurationComplete (remote 1)

Remote UE 1

4a. Reconfiguration

5a. ReconfigurationComplete

4c. Reconfiguration

Move to target

7b. ReconfigurationComplete (remote 2)

6. ReconfigurationComplete (relay)


Figure 3: Group handover in-network

The serving eNB breaks out the combined Group Handover Accept message into separate configurations for each of the affected Ues. It is FFS if the relay UE could move to the target cell before receiving the reconfiguration responses from the remote Ues.

Because of the effect on X2 signalling, RAN3 would need to be involved with this approach.

Question 3: Companies are invited to comment if the approach of combining the handover messages in the network is accurately described, and if there are any additional aspects that should be captured.

	Company name
	Comments

	Huawei
	We think the chart is correct.

	OPPO
	This optimization may be useful to save signalling overhead at X2/S1 interface, which is yet more for RAN3 discussion and thus out of the scope of RAN2.

	ZTE
	Some connected remote UE(s) may not perform group handover with the relay UE, it would be better to remove the word “all” in Step 2.

	Nokia
	Same comments as for Question 1.

Additionally, we also think this part should be discussed in RAN3 and not in RAN2. 

	Intel
	We think the chart is generally correct and we can have detailed signalling aspects discussion during the WI phase. 

	LG
	We think that the general flow is described correctly. 

	Coolpad
	Same question to Msg 5a/b.  Agree RAN3 needs to be involved.

	Samsung
	We have same view with OPPO and Nokia. We first need to check the RAN3 opinion.


Rapporteur’s summary: Four companies indicated that this should be discussed in RAN3 instead.  The remaining companies felt that the chart was generally correct, except that one company suggested the word “all” in step 2 should be removed.

Proposal 3: Capture the flow for the group handover in-network in the TR, with “all” removed from step 2.

2.1.4
Combined approaches

The different approaches of sections 2.1.1-2.1.3 can be combined.  If they are all applied, it results in a message flow as shown in Figure 4.
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Figure 4: Group handover with all approaches combined

Question 4: Companies are invited to comment on the possible combinations of group handover approaches.

	Company name
	Comments

	Huawei
	As in the “group handover command” approach above, the “move to target” step could conceivably happen any time after step 4 and before step 6.

There is also a minor bug in the numbering of the chart with two steps labelled 5a and two labelled 5b (the second set should be 5c and 5d respectively).

	ZTE
	Please refer to the above ZTE’s comments in Q2-Q3.

	Nokia
	Same comments as above, but may be worth reiterating here that the case of non or a subset of UEs being accepted by the target eNB needs to be considered.

	Intel
	We think the chart is generally correct and we can have detailed signalling aspects discussion during the WI phase. 

	LG
	We think that the general flow is described correctly.

	Coolpad
	Refer to the above comments from Coolpad in Q1-Q3.


Rapporteur’s summary: No additional comments (except to note a mistake in the chart numbering) were received on this flow.

Proposal 4: Capture the flow for the combined options in the TR (with the numbering fixed).
2.1.5
Any other approaches

Question 5: Companies are invited to identify any approaches to group handover that are not described above.

	Company name
	Comments

	Huawei
	There are seven possible combinations of the three basic elements, and we think any combination is possible although they may not all be valuable (to be discussed in phase 2).

	OPPO
	Besides the messages captured above (handover command and handover confirm), it is proposed to discuss the groupping of the very initial RRC message, i.e., MeasurementReport , i.e., the approach for relay UE to combine the MeasurementReport messages from remote Ues and itself together, and analyze on its (dis)advantages.

	Sony
	No need to combine measurement reports because the whole point of doing this is so that remote UEs don’t need to measure the Uu link quality and remote UE handles the RRC on behalf of UEs in the group. 

The handover complete (step 6) may be sent before the reconfigurations of individual remote UEs, however such an approach may cause extra error handling so may not be desirable. 

	Intel
	We agree with Sony.


Rapporteur’s summary: The only new comment received here was a suggestion to investigate combining of measurement reports.  However, two companies questioned whether this was desirable.  We suggest to leave this issue to be handled by company contributions.
2.2     Discuss the different options and concerns 

2.2.1
Group handover command

Question 6: Companies are invited to identify benefits and drawbacks of the “group handover command” behaviour.

	Company name
	Benefits
	Drawbacks

	OPPO
	No clear benefits.
	In order for relay UE to break out the “Group Handover Command” message (message 4 in figure 1) into reconfiguration message (message 5a and 5b) for each remote UE, the the reconfiguration information for each remote UE has to be exposed to relay UE, which causes concern on privacy from security perspective.

Besides, if there is not much duplicated content in the “Handover Command” message for each UE, or even not all UEs are about to move to the same target cell, there is no much gain in signaling combination from resource efficiency perspective.

	ZTE
	Not clear yet 
	The standardization impact on the RRC signaling due to the group handover. 
The extra complexity in the eNB and/or relay UE to perform group handover. 

	Sony
	Handover timing is automatically synchronized - avoids need to handover individual remote UEs to a target eNB before re-connecting to  the relay which may or may not have be handed over already, which would be the alternative approach.
Single physical channel (Uu) re-configuration only (for relay to eNB).

No need for remote UEs to perform or report measurements on the Uu link quality as long as linked to the relay, which saves power and reduces signalling overhead.
	

	Nokia
	It saves the number of RRC messages/procedures over the Uu interface between relay UE and eNB (but from resource usage perspective, it might be more or less the same as individual HO command, since the same amount of the contents is anyway transmitted)
	The HO command RRC message handling will be different with other RRC message of the remote UEs handled by the relay UE, i.e. normally the RRC message of remote UE can be transparently relayed by the relay UE, but group HO command needs to be interpreted by the Relay UE and only a relevant part of the message should be relayed to each remote UE.

	Huawei
	1. Avoid the risk that relay UE reconfigures itself before “handover command” for remote UE is forwarded.

2. Less signaling over Uu.
	 Introduce a new message for “group handover command”.


	Qualcomm
	
	Not working for uni-directional relays

	Intel
	We agree with Sony.
	We agree with Huawei.

	LG
	Synchronized handover procedure can be supported and also the signaling burden of individual remote UE for measurement reporting can be excluded.
	

	Coolpad
	
	The modeling of the control message between eRelay and eRemote UE is not clarified and standard impacts needs to be considered.

	Samsung
	Agree with Sony.
	Agree with Huawei.


Rapporteur’s summary: Four companies felt the benefits were not clear or did not identify any; four others identified synchronization of the handover process, and reduction of signaling on Uu (fewer handover messages and measurement reports).  The identified drawbacks were related to the standards impact to introduce the new message, and the different processing and protocol modeling that could be required.  One company indicated that the procedure does not work for unidirectional relays.
Proposal 6: For the group handover command, capture the benefits for synchronised handover and reduction of Uu signaling, and the drawbacks for standards impact and not working for unidirectional relays.
Question 7: Companies are invited to identify any aspects of the “group handover command” behaviour that would require additional analysis or could be problematic to specify.

	Company name
	Comments

	OPPO
	As commented on Question 1, how to handle the case where not all the UEs are about to handover to the same target cell.

Besides, how to implement message 5a/5b on PC5 interface, considering security requirement.

	ZTE
	The RRC signaling impact requires further analysis.

	Sony
	The reconfiguration message transmitted over sidelink needs discussion – e.g. should only the bearer re-mapping be necessary, or what other information needs to be conveyed? 

	Nokia
	Same as commented for the questions from “Phase 1”.

	Huawei
	Source eNB need reconstruct relay UE’s and remote UEs’ handover command into “group handover command” and relay UE need de-reconstruct it, which may require additional analysis, such as how to perform the procedure and potential impacts to current protocol architecture. 
For PC5 case, need to determine what radio resources are used for steps 6a/6b in the figure.

	Intel
	Details of a new message for “group handover command” and we can have this deeper discussion during WI phase. 

	LG
	Discussion is needed for handling the mismatch case, e.g., the case where the number of reconfiguration sent from relay UE is not the same as the number of reconfiguration complete received at relay UE.

	Coolpad
	Same as commented to the questions above.

	Samsung
	Agree with Huawei.


Rapporteur’s summary: A fairly wide variety of comments was received:

· Handling of the case that not all UEs hand over (2 companies)

· Implementation and contents of reconfiguration messages on the short range interface (4 companies)

· RRC signaling impact (1 company)

· Need to determine what PC5 resources are used (1 company)

Proposal 7: For the group handover command, capture the implementation and contents of the reconfiguration messages on the short range interface as FFS.

2.2.2
Group handover response

Question 8: Companies are invited to identify benefits and drawbacks of the “group handover response” .

	Company name
	Benefits
	Drawbacks

	OPPO
	No clear benefit.
	In order for relay UE to generate the “Handover complete with group response” (message 6 in figure 2) from  Reconfiguration complete messages (figure 5a, 5b in figure 2) from each remote UE, the the “reconfiguration complete” information of each remote UE has to be exposed to relay UE, which causes concern on privacy and security.

Besides, if there is not much duplicated content in the “reconfiguration complete” message for each UE, there is no much gain in 
ignalling combination from resource efficiency perspective.
Or even worse, considering the possibility that some of the remote Ues may fails to do the handover successfully, it is troublesome for the relay UE to judge when / how to deliver the “Handover complete with group response” message.

	ZTE
	Not clear yet


	The relay UE have to wait for all the remote UE’s handover response before sending group handover response message to the target eNB, which may introduce some extra delay in the handover. 

The standardization impact on the RRC signaling due to the group handover. 

The extra complexity in the eNB and/or relay UE to perform group handover.

	Sony
	Handover should be synchronized between UEs in the group, so it just makes sense.
	

	Nokia
	Same answer as for Q6, i.e.:

It saves the number of RRC messages/procedures over the Uu interface between relay UE and eNB (but from resource usage perspective, it might be more or less the same as individual HO command, since the same amount of the contents is anyway transmitted)
	Relay UE needs to wait for the response from remote UEs in order to send the group HO response, which may delay the HO to the target eNB, which can lead to increased HOF rate.

	Huawei
	1. Less signaling over Uu.

2. Provide the possibility to avoid the risk that relay UE reconfigures itself before “handover command” for remote UE is received (e.g. relay UE begins to reconfigure itself after remote UEs indicate that “handover command” has been received).
	1. Introduce a new message for “group handover response”.

2. Additional indication from remote UE to source eNB/relay UE in order to inform whether it receives handover command successfully or not. This would modify current procedure.
3. Not obvious how the relay UE can recognise the response messages from the remote UEs, while still allowing them to be forwarded properly to the target gNB.

4. The relay UE’s handover needs to block on the responses from all remote UEs, thus a delay for one remote UE (e.g. message lost OTA or requiring multiple retransmissions) affects all the UEs.

	Qualcomm
	It may work for uni-directional relay case.
	

	Intel
	We agree with Sony.
	We agree with Huawei.

	LG
	Reconfiguration of relay UE and the remote UE can be aligned for group handover response. 
	

	Coolpad
	
	We are concerned about how to implement Msg5 and the standard impact.

	Samsung
	Agree with Sony and Huawei.
	Agree with Huawei.


Rapporteur’s summary: Three companies felt the benefits were unclear or did not identify any.  Five companies identified synchronised handover, while two mentioned reduced signaling on Uu and one company observed this solution can work for the unidirectional relay case.

For the drawbacks, six companies mentioned the possible delay due to the whole procedure waiting for responses from all UEs; six companies expressed concerns about standards impact and modeling of the response messages; two companies had concerns about the need for the relay UE to interpret the contents of the response messages from the remote UEs.  One company questioned whether the gains are substantial considering that the message contents would be largely the same.
Proposal 8: For the group handover response, capture the benefits for synchronised handover and possibly reduced Uu signaling, and the drawbacks for standards impact, modeling of the response messages, and the need for the handover to wait for completion of all UEs’ reconfigurations.
Question 9: Companies are invited to identify any aspects of the “group handover response” behaviour that would require additional analysis or could be problematic to specify.

	Company name
	Comments

	OPPO
	As commented on Question 2, how to handle the case where not all the remote UEs handover to the target cell successfully.

Besides, how to implement message 5a/5b on PC5 interface, considering security requirement.

	ZTE
	The RRC signaling impact requires further analysis.

	Sony
	Timing of whether this happens before or after reconfiguration across sidelink should be discussed.

	Nokia
	Same as commented for the questions from “Phase 1”.

	Huawei
	How does the “group handover response” represent both relay UE and remote UE.

	Qualcomm
	Same as commented in Q2.

	Intel
	Details of a new message for “group handover response” and we can have this deeper discussion during WI phase.

	LG
	Discussion would be needed for handling the failures case, e.g., the case where relay UE received other message or data rather than the reconfiguration message during certain period after sending reconfiguration to individual remote UE.

	Coolpad
	Same as commented in Q2.

	Samsung
	We have same view in Q2.


Rapporteur’s summary: The need to determine the contents of the group response message was identified by three companies.  In addition, apart from repeated comments from Q2, the following issues were raised by one company each:

· How to handle the case that not all UEs hand over successfully

· RRC signaling impact

· Timing of the procedure relative to the reconfiguration on sidelink

· Failure case handling
Proposal 9: Considering the identified drawbacks and complexities, RAN2 agrees not to pursue further the group handover response.

Proposal 9a: If proposal 9 is not agreeable, capture the following items as FFS points for the group handover response:
· Contents of the group response message

· How to handle the case that not all UEs hand over successfully

· RRC signaling impact

· Timing of the procedure relative to the reconfiguration on sidelink

· Failure case handling
2.2.3
Group handover in-network

Question 10: Companies are invited to identify benefits and drawbacks of the “group handover in-network” behaviour.

	Company name
	Benefits
	Drawbacks

	ZTE
	Not clear yet


	The standardization impact on the X2 messages due to the group handover. 

The extra complexity in the eNB to perform group handover.

	Nokia
	The number of X2 messages/procedures can be reduced, however, the total contents and corresponding resource consumption may not be much different for either group based or individual based message.
	

	Huawei
	1. Reduce the delay to collect handover requests for remote UEs and relay UE.

2. Reduce the number of messages over X2.
	1. Introduce new messages for “group handover request” and “group handover response”.

	Qualcomm
	Agree with ZTE and Nokia. No significant benefits
	Extra impacts on X2 interface

	Intel
	Agree with Huawei
	Agree with Huawei

	LG
	Due to the eNB’s control of group handover, the number of X2 signaling can be reduced
	

	Coolpad
	Agree with Nokia, ZTE.
	Agree with Qualcomm.

	Samsung
	Agree with Huawei.
	Agree with Huawei.


Rapporteur’s summary: Four companies felt there were no significant benefits, while four others felt X2 signalling and delay can be reduced.  The impact on the X2 signalling to standardize the new messages was identified as a drawback, and one company felt extra complexity in the eNB was a concern.
Question 11: Companies are invited to identify any aspects of the “group handover in-network” behavior that would require additional analysis or could be problematic to specify.

	Company name
	Comments

	ZTE
	The X2 signaling impact requires further analysis.

	Nokia
	Same as commented for the questions from “Phase 1”.

	Huawei
	It’s up to RAN3 to evaluate the network messaging.
From a RAN2 perspective, it needs to be decided if the “move to target” step takes place before or after receiving the response messages, or asynchronously.  If it is after receiving the response messages, the same concerns of the “group response” behaviour apply, e.g. needing to wait for all response messages, needing to recognise the response messages by the relay UE.  If it is before receiving the response messages, the same concerns of the “group command” behaviour apply e.g. needing to determine the PC5 resource pool for the responses.

	Intel
	We agree with Huawei

	LG
	RAN3 impact related to handover signaling via X2 should be further analyzed.

	Coolpad
	RAN3 needs to be involved.

	Samsung
	It is up to RAN3’s evaluations.


Rapporteur’s summary: There were relatively few responses, but most of those identified the need for RAN3 to take the decision.  One company mentioned the need for analysis of X2 signalling impact (which also seems to be RAN3 responsibility) and one company had a concern with timing of the move to the target relative to the response messages.

Proposal 11: RAN2 will not do further work on the group handover in-network approach unless requested by RAN3.
2.2.4
Combined approaches

Question 12: Companies are invited to comment on which combinations of the approaches above could be beneficial to support.

	Company name
	Comments

	ZTE
	In our view, the solution down-selection could wait for the WI phase if needed.

	Sony
	At least the RRC signalling for handover command and handover complete should be combined, to avoid the overhead of individual handing over remote UEs from a relay to a new target eNB. Signalling X2 impact needs further discussion .

	Nokia
	The gains of “group handover command” and “group handover response” are unclear and we think they do not justify adding extra complexity to the system. 

“Group handover in-network” should be discussed in RAN3. 

	Huawei
	We see some difficulty in supporting the group handover response.  Combining the group handover command (which RAN2 can decide by itself) and the group handover in network (which requires RAN3 input) could be supported.

	Qualcomm
	Some of the approaches need more clarification as there are some confusion by just reading the signaling flow. But in general, we agree with ZTE that the down-selection may be delayed to WI stage.

	Intel
	We agree with Sony.

	LG
	All options described above can be combined for Group handover. 

	Coolpad
	Agree with Nokia.

	Samsung
	We also think that the down-selection should be done during the WI phase.


Rapporteur’s summary: Three companies felt that down-selection could be left for the WI phase.  One company felt that all options can be combined; one company felt that group handover command and group handover in-network could be combined; two companies felt that group handover command and group handover response could be combined; and two companies felt that group handover command and group handover response did not have clear gains and should not be added.

Proposal 12: Down-selection among the options waits for the WI phase.
3      Conclusions
Proposal 1: Capture the flow for the group handover command in the TR, with a note that the protocol structure of 5a/5b/6a/6b is FFS and an indication that handling of UEs not involved in the handover needs to be considered.

Proposal 1a: Capture the behaviour that if not all remote UEs are included in the group handover command, the relay UE sends signalling to indicate to the non-included remote UEs to search for another relay.
Proposal 2: Capture the flow for the group handover response in the TR, without the “alternative flow” option, and with an indication that the handling of the case where not all remote UEs successfully access the target cell is FFS.
Proposal 3: Capture the flow for the group handover in-network in the TR, with “all” removed from step 2.

Proposal 4: Capture the flow for the combined options in the TR (with the numbering fixed).
Proposal 6: For the group handover command, capture the benefits for synchronised handover and reduction of Uu signaling, and the drawbacks for standards impact and not working for unidirectional relays.
Proposal 7: For the group handover command, capture the implementation and contents of the reconfiguration messages on the short range interface as FFS.
Proposal 8: For the group handover response, capture the benefits for synchronised handover and possibly reduced Uu signaling, and the drawbacks for standards impact, modeling of the response messages, and the need for the handover to wait for completion of all UEs’ reconfigurations.

Proposal 9: Considering the identified drawbacks and complexities, RAN2 agrees not to pursue further the group handover response.

Proposal 9a: If proposal 9 is not agreeable, capture the following items as FFS points for the group handover response:
· Contents of the group response message

· How to handle the case that not all UEs hand over successfully

· RRC signaling impact

· Timing of the procedure relative to the reconfiguration on sidelink

· Failure case handling
Proposal 11: RAN2 will not do further work on the group handover in-network approach unless requested by RAN3.
Proposal 12: Down-selection among the options waits for the WI phase.
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5      Text proposal

5.1.2.z
Group mobility of evolved ProSe UE-to-Network Relay UE and evolved ProSe Remote UEs
When the evolved ProSe UE-to-Network Relay UE is handed over between serving cells, any evolved ProSe Remote UEs served by it need to be considered for handover as well, so that their contexts in the network can remain collocated with the context of the ProSe UE-to-Network Relay UE.  Several enhancements are considered to facilitate this type of group mobility.

5.1.2.z.1
Group handover command

The “group handover command” approach combines the reconfiguration messages for the relay UE and the remote UE(s), for over the air transmission, as shown in Figure 5.1.2.z.1-1.
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Figure 5.1.2.z.1-1: Group handover command

The serving (source) eNB combines the RRCConnectionReconfiguration commands to trigger mobility for the relay UE, and for the remote UE(s), into a single transmission on the Uu interface.  If not all remote UEs are included in the group handover command, the relay UE sends signalling to indicate to the non-included remote UEs to search for another relay.

The protocol structure and contents of steps 5a/5b/6a/6b are FFS, e.g., if these messages are RRC messages forwarded through the relay or messages of a new protocol over the short range interface.

The exact order of operations for steps 6a through 8b is FFS, e.g. it could be possible that the relay UE sends its own “handover complete” message before receiving all “reconfiguration complete” messages from the remote UEs.
This approach is considered to have benefits in terms of synchronising handover among the UEs and reducing the amount of Uu signalling; its drawbacks are the standardisation impact for the new messages.  It is not applicable to unidirectional relays.
5.1.2.z.2
Group handover response
The “group handover response” approach means that the remote UEs’ responses to their respective reconfiguration messages are collected by the relay UE and forwarded over the air in a single combined transmission, as shown in Figure 5.1.2.z.2-1.
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Figure 5.1.2.z.2-1: Group handover response

The relay UE has the responsibility to deliver the group handover response to the target eNB as it completes its own handover.  It is FFS if the relay UE could move to the target cell before receiving the reconfiguration responses from the remote UEs.
This approach is considered to have benefits in terms of synchronising handover among the UEs and potentially reducing the amount of Uu signalling; its drawbacks are the standardisation impact, the question of how to model and implement the new “Reconfiguration complete” messages (steps 5a/5b of the figure), and the need for handover of any UE to wait until all the UEs have completed their reconfigurations.  It is potentially applicable to unidirectional relays.
5.1.2.z.3
Group handover in-network
The “group handover in-network” approach means that the X2 signalling between the serving and target eNB is grouped into combined messages, as shown in Figure 5.1.2.z.3-1.
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Figure 5.1.2.z.3-1: Group handover in-network

The serving eNB breaks out the combined Group Handover Accept message into separate configurations for each of the affected UEs. It is FFS if the relay UE could move to the target cell before receiving the reconfiguration responses from the remote UEs.

5.1.2.z.4
Combined approaches
The different approaches of sections 5.1.2.z.1-5.1.2.z.3 can be combined.  If they are all applied, it results in a message flow as shown in Figure 5.1.2.z.4-1.
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Figure 5.1.2.z.4-1: Group handover with all approaches combined
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