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Introduction
The recent work on Rel-15 FeD2D SI enhances the Rel-13 UE-to-Newark Relay from a Layer 3 solution to a Layer 2 solution. 
In [1], group mobility was proposed to solve the mobility case where relay UE and remote UE(s) are to move together.
This contribution addresses more detailed issues on the group mobility for both RRC_CONNECTED and RRC_IDLE.
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Considering independent mobility of relay and remote UE, there are different scenarios as follows, which have to be taken into account when design mobility management mechanism:
When relay UE moves from cell A to cell B[footnoteRef:1] [1:  Here it is assumed that relay UE handover is successful.] 

· Scenario A: Remote UE moves from cell A to cell B as well
· Scenario B: Remote UE disconnects from relay UE (this can be seen as a scenario of service continuity where remote UE moves from PC5-relayed connection to direct Uu connection).
· Scenario B1: Remote UE stays at cell A.
· Scenario B2: Remote UE moves from cell A to cell C;
Where in scenario B, remote UE fails to moves together with relay UE. The design of FeD2D mobility management procedure has to take this into account.
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Grouped mobility in RRC_CONNECTED
In this section, the key steps of handover procedure are considering, i.e., measurement report, handover command and handover confirm.
Measurement Report
As the input for handover decision by network, measurement report can come from relay UE and remote UE. In order for network to differentiate the scenarios shown in section 2.1, the link quality of following links is needed
· Type 1: Uu link(s) between relay UE and serving / neighbouring cells. This is used for network to prepare handover for relay UE;
· Type 2: PC5 link between relay UE and remote UE. This is used for network to decide whether remote UE would moves together with relay UE;
· Type 3: Uu link(s) between remote UE and serving / neighbouring cells. This is used for network to prepare handover for remote UE;
Where 
· Information type 1 and 2, which can be measured by relay UE directly, can be used for network to differentiate scenario A and B
· In case of scenario B, Information type 3, which can be only measured by remote UE, can be further used for network to differentiate scenario B1 and B2;
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In order for network to acquire information type 3, there could be two ways in general:
· Alt1: Remote UE reports to network directly via PC5-relayed RRC connection;
· Alt2: Remote UE reports the information to relay UE via PC5 messages, and further it is relay UE that reports it to network via RRC connection of its own;
Where Alt1 has less impact on specification, yet alt2 allows pre-processing at relay UE to avoid unnecessary report on information type 3, considering it is only useful in case of scenario B as analysed above. Also, in case all related information is included in measurement report from relay UE, additional delay due to waiting for report from remote UE(s) can be avoided.
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Handover command
As discussed in thread [97bis#19], the group signalling of handover command has
· Pros: synchronized handover timing, i.e., relay UE would always be aware of mobility procedure before remote UE;
· Cons: specification impact without significant overhead reduction, since the handover command for remote UE anyway undergoes two hops, i.e., from network to relay UE and further to remote UE;
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Dividing the whole links into two parts, i.e., Uu link between network and relay UE, and PC5 link between relay UE and remote UE, the necessary reconfiguration triggered by the handover command can be summarized as follows:
· For Uu link, reconfiguration triggered by handover command from network to relay UE: 
· The legacy UE behaviour during handover has to be done by relay UE, i.e., reset layer 2 entities, access to target cell and prepare for handover confirm message transmission. 
· Besides, additional reconfiguration is needed in order for relay UE to initiate reconfiguration of remote UE(s).
· For PC5 link, reconfiguration triggered by PC5 message from relay UE to remote UE: 
· For scenario A: considering from network perspective, it is only PDCP entity of remote UE that is visible, so not all the UE reconfiguration during legacy handover procedure has to be done by remote UE, but just PDCP related reconfiguration, e.g., PDCP re-establishment;
· For scenario B: after remote UE disconnects from relay UE, remote UE starts to use Uu stacks instead of PC5 stacks, including all the PHY/MAC/RLC/PDCP layers. Therefore, compared to scenario A, more configuration is needed.
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Handover confirm
In case of successful handover, handover confirm is to be sent to network by relay UE and remote UE. However, different timing is expected.
· For relay UE, handover confirm can be sent after it access the target cell successfully;
· For remote UE,
· In scenario A, handover confirm can be sent after 1) remote UE finish the PDCP related reconfiguration, and 2) after relay UE has successfully accessed to target cell;  
· In scenario B, handover confirm can be sent after it access the cell via Uu interface successfully, independent of relay UE status. 
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Group mobility in RRC_IDLE
For RRC_IDLE UE, it is the procedure of cell (re)selection that manages mobility, for which there are two ways to consider:
· Alt1: Independent mobility between relay UE and remote UE: Relay UE and remote UE may camp on different cells (relay UE on cell 1 yet remote UE on cell 2) while keeping linked with each other. 
· Alt2: Group mobility between relay UE and remote UE: Relay UE and remote UE would camp on the same cell if being linked with each other. 
Compared to Alt2, Alt1 has the following drawbacks:
· In order for remote UE to acquire cell (re)selection related system information of cell 2, it requires either remote UE to read it via Uu interface, which is not applicable to remote UEs without Uu TX chain, or requires additional system information forwarding by relay UE, which means additional signalling overhead and even lower spectrum efficiency.
· In order for remote UE to acquire paging message from cell 2, it requires same paging message delivery in cell 1, i.e., same TAC (tracking area code) used by cell 1 and 2, which means still restriction on remote UE cell (re)selection (i.e., restriction on same TA) criterion like in Alt1 (i.e., restriction on same cell).
[bookmark: _Toc481701291][bookmark: _Toc481747166][bookmark: _Toc481763751][bookmark: _Toc481764180][bookmark: _Toc481764302][bookmark: _Toc481764422]Independent mobility for RRC_IDLE state would cause increased hardware cost or reduced system efficiency.
[bookmark: _Toc481701297][bookmark: _Toc481747160][bookmark: _Toc481763757][bookmark: _Toc481764308][bookmark: _Toc481764416]Support group mobility for RRC_IDLE state, i.e., remote UE camps on the same cell as the linked relay UE.
Conclusion
In section 2 we made the following observations:
Observation 1	Remote UE may disconnect from relay UE during relay UE mobility procedure.
Observation 2	Uu link quality of remote UE is necessary for network to prepare handover procedure for remote UE, if which is to disconnect from relay UE.
Observation 3	Group handover command is helpful to reconfigure relay UE for mobility before remote UE.
Observation 4	Different reconfiguration is needed by relay UE and remote UE during the group handover procedure.
Observation 5	Different reconfiguration is needed for remote UE connected to / disconnected from relay UE during the group handover procedure.
Observation 6	Independent mobility for RRC_IDLE state would cause increased hardware cost or reduced system efficiency.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 to discuss whether remote UE or relay UE to report network on Uu link quality between remote UE and cells.
Proposal 2	Design group handover command to reconfigure relay UE and remote UE in different ways.
Proposal 3	Design group handover command to reconfigure remote UE connected to / disconnected from relay UE during the group procedure in different ways.
Proposal 4	Handover confirm can be sent by relay UE and remote UE (for different scenarios) at different time.
Proposal 5	Not optimize handover confirm delivery in a group manner.
Proposal 6	Support group mobility for RRC_IDLE state, i.e., remote UE camps on the same cell as the linked relay UE.
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