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1
Introduction
At RAN2#105, regarding deconfiguration of CHO target cells, both explicit solution ad implicit solution were discussed. Since there were no consensus, RAN2 did no make any agreement.
In this paper, we mainly discuss implicit solution, i.e. timer based deconfiguration of CHO target cells.
2
Discussion
Based on the offline report [1] and some contributions, we understand that there are two solutions on deconfiguration of CHO target cells:

(1) Solution 1: explicit solution

The network can initiate RRC reconfiguration message to the UE to remove or modify the previously configured candidate cell.
(2) Solution 2: implicit solution

When the network send CHO commands to the UE, for each command, the network can also indicate a timer. When timer expires and the UE has not accesses to the target cell, the UE will remove the CHO command associated to the timer. Correspondingly, the network should also run the timer and do the same thing as the UE side.

Regarding two solutions, our view is that solution 1 should be supported as it is fundamental so that it should be supported.
Proposal 1: It is proposed RAN2 to agree that the network can initiate RRC message to the UE to remove or modify at least one previously configured candidate cell.
On top of solution 1, it is a question whether to agree on solution 2, and here are our analysis as below. Figure 1 is the basic signalling flow of CHO.
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Figure 1: Basic singalling flow of CHO
In CHO, after step 4, the UE may or may not perform step 5. If the UE is to perform step 5, the period between step 4 and step 5 is uncertain and cannot be predicated by the network. These observations are big differences between the legacy LTE HO and CHO.

For solution 2, from UE point of view, it is straightforward and not difficult, i.e. the UE receives CHO command and an optional timer, and then when the timer expires, the UE just removes the CHO command associated with the timer.

Observation 1: Solution 2 is straightforward and not difficult from UE point of view.
However, from network point of view, it is not straightforward and not easy.

Firstly, the concept of CHO is to let UE store one or multiple CHO commands and then the UE could perform access to the target cell. As analysed above, step 5 is purely performed by the UE and it is not known by the network, so there may be the following cases:
· the UE keeps stable for a long time. In this case, step 5 may be delayed for a long time correspondingly
· after x ms from step 4, the UE performs step 5. Here x could be 500, 1000, 5000, 10000, 50000, and even larger values
Without solution 2, it depends on network implementation to handle the previously configured CHO commands, and the intention is to make sure that “reserved network resources” will not have big impacts to network performance. And then, if network is to remove one or some previously configured CHO commands, the source eNB can initiate RRC message and that is solution 1. One may argue that solution 1 may introduce too much RRC signallings so it is not so optimal. Our views are that solution 1 is fundamental and network implementation can take care of signalling overhead issue, and solution 1 is robust as it synchronizes both UE and network sides.
With solution 2, we are concerned about how the network decides on the timer values, and depends on what criteria RAN2 should discuss candidate values. For example, if RAN2 is to define 1s, 10s and 20s as candidate values for the timer, from network point of view, we may have the following problems for implementations:
· if the value is too short, the CHO commands may be removed too early. The consequence is that, either the network initiates another CHO preparation (and thus more signallings), or the network performs legacy LTE HO
· if the value is too long, for most of CHO cases, the CHO executive will be always executed before timer expires. So the timer will become useless
Observation 2: Due to uncertainty of step 5 and the period between step 4 and step 5, it is unclear how RAN2 discuss and justify the values. From network implementation point of view, the setting of the timer can not reflect the real UE behaviours, so there may be big impacts to handover performance.
Secondly, for the timer, there needs some network co-ordinations between network sides, and between UE and network, so we have the following questions:
· Which network entity will decide on the timer? The source eNB, or the target eNB

· Is the timer a common value for all CHO commands, or can be specific for one of CHO commands

Observation 3: It is unclear which network entity will decide on the timer, e.g. the source eNB or the target eNB, and it is unclear whether the timer is a common value for all CHO commands, or can be specific for one of CHO commands.
Thirdly, it is our understanding that the timer should be synchronized between the UE and the network (the source/target eNB). From UE point of view, after the UE receives a RRC message including the timer, the UE should start the timer, and the UE should remove a CHO command after the timer expires. One example on T304 is shown as below (from TS 36.331).
	Timer
	Start
	Stop
	At expiry

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Info or

reception of MobilityFromEUTRACommand message including CellChangeOrder
	Criterion for successful completion of handover within E-UTRA, handover to E-UTRA or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	In case of cell change order from E-UTRA or intra E-UTRA handover, initiate the RRC connection re-establishment procedure; In case of handover to E-UTRA, perform the actions defined in the specifications applicable for the source RAT.


Regarding the synchronization of the timer between the UE and the network, we have the following considerations:

· Since the timer is to decide the removal of a CHO command, there should accurate synchronization between the UE and the network

· Related to observation 3, if the timer is maintained only by the target eNB, maybe only the target eNB is required to be synchronized with the UE. If the timer is also involved with the source eNB, both the source eNB and the target eNB need to be synchronized with the UE

· Otherwise, if there are some gaps between the UE and the network, e.g. the UE performs access to the target cell, but after a short time (e.g. 20 ms), the target cell removes the CHO command due to the expiry of the timer, the CHO will fail
So it is unclear how both the UE and network are synchronized. To be more specific, how to make sure that both UE and the network (the source/target eNB) have exactly the same timing about the start of the timer. There may be some solutions to solve it, but we would like to see the complexities and RAN2/RAN3 impacts.
Observation 4: It is unclear how to make sure that both UE and the network (the source/target eNB) have exactly the same timing about the start of the timer. And it is unclear about the complexities and RAN2/RAN3 impacts if there are some solutions to solve it.
Last but not the least, at RAN2#103b (the first meeting for the Rel-16 feMob), RAN2 agreed on the following metrics on justifying a solution. Here “Specification effort” and “UE/network complexity” are recommended.
Agreements

1
Solution proposals should consider at least the following metrics:

-
Mobility robustness

- 
Interruption time

2
Other aspects should also be considered, e.g.

-
Applicable deployment scenarios

-
Signalling overhead

-
Specification effort

-
UE/network complexity

As we analysed above, Solution 2 is straightforward and not difficult from UE point of view, but it is not true for network side. In general, we are unclear about the benefits of solution 2 and we do have some questions/concerns, so it is proposed RAN2 to further discuss the solution.
3
Conclusions
In this paper, we provide our considerations on deconfiguration of CHO target cells.

Firstly, we think that solution 1 should be supported as it is fundamental so that it should be supported.

Proposal 1: It is proposed RAN2 to agree that the network can initiate RRC message to the UE to remove or modify at least one previously configured candidate cell.

For solution 2 (i.e. timer based solution), we have the following observations and we would like RAN2 to further discuss the solution.
Observation 1: Solution 2 is straightforward and not difficult from UE point of view.
Observation 2: Due to uncertainty of step 5 and the period between step 4 and step 5, it is unclear how RAN2 discuss and justify the values. From network implementation point of view, the setting of the timer can not reflect the real UE behaviours, so there may be big impacts to handover performance.
Observation 3: It is unclear which network entity will decide on the timer, e.g. the source eNB or the target eNB, and it is unclear whether the timer is a common value for all CHO commands, or can be specific for one of CHO commands.

Observation 4: It is unclear how to make sure that both UE and the network (the source/target eNB) have exactly the same timing about the start of the timer. And it is unclear about the complexities and RAN2/RAN3 impacts if there are some solutions to solve it.
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