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1   Introduction
In the RAN3#69 meeting, it was agreed that RN knows whether its DeNB has X2 with a neighboring eNB via the X2 eNB Configuration. Based on this, in RAN3#69bis meeting, three solutions were listed on the table (on who determines the HO type and how):

1. HO type determined in the RN per UE, and per neighboring eNB

2. HO type is determined in the DeNB per neighboring eNB, then DeNB tell RN

3. Do nothing
In this contribution, we analyses the pros and cons of the above three solutions.

2   Discussion

In order to get a whole picture of the three solutions, several key factors will be discussed in this section:

【Solution1】
For solution 1, RN could determine exactly the HO type for each UE. Thus the RN needs to know:

· the MME which per UE connects to (Maybe GUMMEI index)
· the MME pools which the neighbor eNB belongs to( Maybe GU group ID index) 
In this solution, the sufficient information is provided to RN for HO type decision per UE in all scenarios. The main pros of this solution are the benefits for maintaining handover performance in all HO scenarios, e.g. shorten the handover delay, further to reduce the call drop rate during handover especially considering the RN coverage comparing with the macro eNB. 

· For per UE’s MME info transfer on Un:
In fact, if a UE access to a RN after X2HO*, the GUMMEI info has already been received in HO request from source eNB, so that the DeNB only need to inform RN about the GUMMEI info for only two kinds of UEs:
①The UE accesses to RN directly, and the MME is changed after the UE’s attachment or TAU procedure;
②The UE accesses to RN through S1 handover.
* Assuming X% UEs under a RN may be the one through X2HO. 

We find the overhead brought by per UE’s MME info transferred on Un interface is negligible comparing with the traffic data. Taking the VoIP service for instance, we know the maximum number of supported VoIP users is 68user/MHz/cell provided in TS36.912 [5]. Assuming system bandwidth is 5M, the whole number of supported VoIP users is 340(=68*5). Usually a mean duration of VoIP service is 60s, which means there are near 6 users will access into the cell in one second. The maximum size of per UE’s MME info is 6 bytes, and the S1AP/X2AP signaling is transferred on Un DRB. Based on these, the overhead of UE’s MME info on Un DRB is about 36*(1-X%) bytes per second (36=6*6), the 36* (1-X%) bytes per second overhead is negligible on Un DRB. 

On the other hand, the DeNB tells the actual GUMMEI of the UE’s MME to RN is also helpful, which means during X2 HO the DeNB does not need to change the invalid GUMMEI info in HO request message from RN, and the invalid GMMMEI transfer can also be regarded as a waste of resource.

· For the MME pool info of neighboring eNB transfer on Un:
Because the MME pool of neighboring eNB is node-specific and relative stable, the overhead to transmit this information in Un interface is negligible. 
Conclusion 1: From above analyses about solution1, the overhead to transmit the corresponding information from DeNB to RN is negligible. Such a few acceptable costs can improve the handover performance and can be used in all HO scenarios.
【Solution2】
For solution 2, RN needs to know:
1) For each DeNB’s neighbor cell, the indication that RN can initial X2 HO or S1 HO to the relevant neighbor eNB.
The pro of this solution is the less overhead over Un interface. But this solution can not be used in all scenarios. 
As shown in Table 1, for scenario D and E, DeNB RN can only initial S1 HO. It cause more overhead and more delay for some HO case which could have been X2 HO. This may influence the handover performance. Due to the longer the handover delay is, the higher the call drop rate is. 
【Solution3】
For solution 3, RN needs to know nothing for HO type except the X2 availability between DeNB and the neighbor eNB. RN tries to initial X2 HO or S1 HO only based on the X2 availability. As shown in Table 1, if X2 connectivity between DeNB and the neighbor eNB exits, the RN will always initiate the X2 HO first for all UEs. If the X2 HO fails, the RN need to initial S1HO again. 
As we know, the latency becomes more critical due to the extra Un hop introduced in Relay scenario, but this solution will increase the handover latency and increase the call drop rate. Maybe RN could learn something from the HO result of one UE. But the X2 HO is failed for one UE doesn’t means all the X2 HO will be failed. So the RN will always try but not really sure what kind of HO type it can trigger correctly. 
Table 1 Deployment scenarios
	Scenarios
	DeNB connects to MME pool
	Neighbor eNB connects to MME pool
	RN initial X2/S1 HO

	
	
	
	Solution 1 
	Solution 2
	Solution 3 

	A
	1
	1
	X2 HO
	X2 HO
	X2 HO 

	B
	1
	1, 2
	X2 HO
	X2 HO
	X2 HO

	C
	1
	2
	S1 HO
	S1 HO
	X2 HO first, then  initiate S1 HO

	D
	1, 2
	1
	X2 HO or S1 HO respectively
	S1 HO
	X2 HO first, maybe then  initiate S1 HO

	E
	1, 2
	2, 3
	X2 HO or S1 HO respectively
	S1 HO
	X2 HO first, maybe then  initiate S1 HO.


Notes: It’s assumed that there is an X2 interface between DeNB and the neighbour eNB in this table.
3   Conclusion
In this contribution, we compared the three solutions about HO type, in solution1; the overhead to transmit the corresponding information from DeNB to RN is negligible. Such a few acceptable costs can improve the handover performance, and can be used in all HO scenarios.

Herein we kindly ask RAN3 to:

Proposal 1: The HO type should be decided by the RN.
Proposal 2: Solution 1 should be selected as the HO type choosing method.
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