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1 Introduction
At RAN2#76 meeting, mobility issues for multiflow transmission were discussed, such as using legacy procedures for multiflow, how to add or change secondary serving cell for multiflow.
In this contribution, we give further analysis on the mobility issues.
2 Discussion
In this contribution, the definitions for multiflow in [2] are referred.
Regarding the scope of multiflow work item, SF-DC mode is the basic mode of all multiflow schemes, e.g. DF-4C can be seen as SF-DC combined with DC-HSDPA, so it is suggested that mobility solutions for SF-DC can be seen as the baseline when considering mobility issues for multiflow.
According to multiflow transmission definition, users which are in soft handover region can be configured into multiflow mode, and it is natural to consider whether current intra-frequency measurements could support adding or deleting “assisting cell” or not.
2.1 Scenarios
The following figure shows a typical scenario for network deployment. There are three NodeBs and each NodeB has three sectors/cells correspondingly. It is assumed that SF-DC user is in soft handover region between NodeB1 and NodeB2, and then SF-DC operation could be enabled, for example cell 3 and cell 5 are involved in Inter-NodeB SF-DC operation.
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Figure 1: typical scenario for SF-DC operation
If SF-DC user moves along the soft handover region, then serving cell change can occur and SF-DC operation may be enabled or disabled according to user position and network implementation.
2.2 Mobility discussion
Based on the above scenario, we list the three basic mobility cases:
· Handover from non SF-DC to SF-DC

· Handover from SF-DC to non SF-DC

· Handover from SF-DC to SF-DC (serving cell change)
Table 1 shows the case of handover from non SF-DC to SF-DC, or said addition of assisting cell. It is natural to consider event 1A or 1D and currently the UE could be ordered to report cell measurements for active set cells by measurement control messages, so that the RNC could configure multiflow transmission according to the reported measurement results.
For example in case #1, if event 1A is triggered for cell 5, the network can decide to add cell 5 as assisting cell; in case #2, the UE can be ordered to report cell measurement for cell 3 and, if event 1D is triggered for cell 5, the network can use it to decide on the configuration of the new assisting cell.
The potential issue is that current event 1A or 1D can not reflect the radio change of second best cell accurately.
Table 1: non SF-DC to SF-DC
	Case
	From
	To
	Measurement Event

	
	RLs in AS
	Serving Cells
	RLs in AS
	Serving Cells
	

	#1
	3
	3
	3, 5
	3, 5
	1A

	#2
	3, 5
	3
	3, 5
	3, 5
	1D 

	#3
	3, 5, 7
	3
	3, 5, 7
	3, 5
	1D 


Table 2 shows the case of handover from SF-DC to non SF-DC, and it is suggested that event 1B could be used for case #4. For case #5 and #6, there is no active set change and no events from UE side, in this case network may remove assisting cell by reconfiguration procedures based on implementation, e.g. if only a small amount of data is transmitted to/from the assisting cell for a long time. 
Table 2: SF-DC to non SF-DC
	Case
	From
	To
	Measurement Event

	
	RLs in AS
	Serving Cells
	RLs in AS
	Serving Cells
	

	#4
	3, 5
	3, 5
	3
	3
	1B

	#5
	3, 5
	3, 5
	3, 5
	3
	No events

	#6
	3, 5, 7
	3, 5
	3, 5, 7
	3
	No events


Table 3 shows the case of handover from SF-DC to SF-DC. For case #7, it may be triggered by event 1B+1A, e.g. UE reports event 1B for cell 5 and event 1A for cell 7, or it may be triggered by event 1C, e.g. current active set is full and there is a new cell 7 and it should replace one cell in active set, so the network can decide to change assisting cell for SF-DC according to the measurement reports.
Similar to cases #2 and #3, the potential issues may occur due to the fact that to no event can be triggered if only second best cell changed without active set or best serving cell change, which is indicated as case #8. In our current thinking, this SF-DC configuration change may be not so necessary due to the fact the radio conditions of cell5 will not be so bad since no event 1B is triggered.
Table 3: SF-DC to SF-DC
	Case
	From
	To
	Measurement Event

	
	RLs in AS
	Serving Cells
	RLs in AS
	Serving Cells
	

	#7
	3, 5
	3, 5
	3, 7
	3, 7
	(1B+1A) or 1C

	#8
	3, 5, 7
	3, 5
	3, 5, 7
	3, 7
	?


Proposal 1: it is proposed RAN2 to discuss possible scenarios that require the introduction of introducing new measurement events.

Based on the above analysis, we see that the current measurements can cover most of the scenarios for multiflow mobility, and no additional signallings needs to be introduced. In some cases, the network may not be aware of the second best radio link change because there are no measurements from UE, but we do not think multiflow performance will be degraded significantly compared to what can be achieved with the introduction of new measurement events.
For example in case#8 above, assumed that Radio Link 7 is better than Radio Link 5 for some time and the network changes the assisting cell to cell 7 (triggered by new measurement events), after that cell 7 may not schedule the UE due to lack of resources, but cell 5 could still have enough resource, so we can see that new measurements event cannot always be useful.
From our point of view, introduction of new measurement events is more like an optimization, while considering that performance gain is impacted by radio link status, network resources, handover threshold and algorithms, so it might be difficult to see the benefit brought by new measurement events in the real networks.
Besides, there may be ping-pong cases of changing the assisting cell and in addition more signalling will be triggered, which may lead to data loss during handover.
In general performance gain and signalling impact should be fully evaluated before introducing new measurement events.
Proposal 2: it is proposed RAN2 to evaluate performance gain and signalling impact of the potential introduction of new measurement events.
3 Conclusion

In this contribution, we discussed the mobility issue for multiflow transmission. Some typical mobility scenarios were studied, and we propose RAN2 to discuss:
Proposal 1: it is proposed RAN2 to discuss possible scenarios that require the introduction of new measurement events.

Proposal 2: it is proposed RAN2 to evaluate performance gain and signalling impact of the potential introduction of new measurement events.
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