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1. Introduction
In previous RAN3 meeting, the scope for intra-LTE MRO was defined [1]. Also, a list of candidate solutions was collected during the email discussion.
In this contribution, we analyze solutions aiming to resolve problems in HetNet scenario and give the proposals accordingly. 

2. Discussion
2.1. Problem detection
The problem to solve in HetNet scenario is defined as follows [2]:
In the presence of CRE, HO criteria at a macro for a HO to a pico may differ, e.g. depending on the UE capabilities. If a UE is handed over to the pico and a failure happens soon after the HO is successfully completed, and the UE reconnects at the source cell, or at another cell, the too early or wrong cell HO resolution is triggered. However, the source cell (i.e. the cell that started the HO to the pico) will receive the HO REPORT, but will not be able to identify which HO criteria are wrong.
As discussed in the email discussion, there are some special configurations of the source cell，which is very important for MRO problem detection(e.g. whether the source eNB has set ABS to its neighbour pico), is not known by the last serving eNB before the connection failure. Therefore, to detect the problem completely and correctly, the source eNB should also be involved in the detection.  
Proposal1: It is proposed that the source eNB should also be involved in MRO detection.
2.2. Solutions

For the scenario in 2.1, four solutions are proposed in the email discussion [2].

Solution 2: Token/HO identifier sent by the network to the UE and collected back by the network in the UE RLF Report
  Solution 2a: Token/HO identifier sent in the HO preparation and stored in the UE context in the target cell
  Solution 3: Add CRNTI (and other required information if any) in UE RLF Report (and HO Report) to allow at the eNB matching of stored UE contexts to failure events
  Solution 6: Add the indicator whether the UE is configured with bias or not in UE RLF Report and propagate both the indicator and measurement report to the source eNB in HO Report message.
We make some comparison among the 4 solutions.

	
	Solution 2
	Solution 2a
	Solution 3
	Solution 6

	Whether UE context needs to be stored in the RLF eNB until RRC connection setup is completed in another eNB 
	No
	Yes
	Yes
	No

	Whether UE context needs to be stored after HO succeed in the source eNB
	No
	No
	Yes
	No

	Impact on UE
	Yes
	Yes
	Yes
	Yes


2.2.1 The need to store UE context 

From the above table, it could be seen that solution 3 needs the source eNB to keep the UE context after a successful HO. However, in current handover procedure, when the HO procedure succeeds, the source eNB will delete the old UE context after it receive UE CONTEXT RELEASE REQUEST message. Hence, in our opinion, this solution would impact the legacy eNB implementation too much.
Meanwhile, both solution 2a and solution 3 also require eNB not to delete the UE context after RLF happens. Currently, after RLF happens, UE context will be kept for a short time for possible RRC Re-establishment. In case the RRC re-estalishment fails, it may take a long time for the UE to send the RLF Report to the network after reconnecting from idle mode. Then the question arises, i.e. could we assume that the UE context is always kept when the RLF eNB receives RLF INDICATION message trigged by the RLF Report?
Proposal 2: Before making decision on solutions, it is proposed to discuss the work assumption of Rel-11 Hetnet MRO: Does the UE context still exist or not in the RLF eNB (and the source eNB) when RLF INDICAION message, triggered by the RLF Report from UE after successful RRC connection establishment, is received?  
2.2.2 Measurement report 

It is ever proposed that solution 6 may be integrated into the solution 2/2a during the email discussion. In our view, with  the solution 2/2a, the problem described in 2.1 can’t be completely fixed. The solution 6 comprises two points. For the first point i.e. add a bias indicator, which indicate whether the UE is configured with bias or not, in UE RLF Report and HO report message. It could be realized by solution 2/2a, if the token/HO identifier could include the bias indicator for the UE definitely. However, for the second point i.e. propagate the measurement report to the source eNB in HO Report message, solution 2/2a could not deliver this information.
In the email discussion, it has been discussed the measurement report could help the source eNB to detect if UE failed in the cell range expansion area of pico and thus could enhance the identification of the failure case and optimize the corresponding parameters. To make it clear, we illustrated with two examples.
Example 1:  Pico A is deployed between macro B and macro C, macro B initiates HO towards C and after successfully HO, RLF happens in C and UE tries to re-establish the radio link connection in B.
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                                                    Figure1  Pico A is deployed between macro B and macro C
In the above scenario, for the connection failure eNB i.e. macro C, it doesn’t know if macro B has set ABS for pico A and it could simply identify the failure case as too early. However, for macro B, since it has configured ABS for pico A, based on the measurement report and the bias indicator, it could further detect that the UE failed in the CRE area of pico which means it is HO to wrong cell and macro B should HO the UE to pico A. Then, macro B could optimize the corresponding parameters. It could be seen that these information could help macro B make both detections and optimizations. 
Example 2: Pico1 and pico 2 are two neighbor eNBs and both of them are deployed as capacity improvement for macro. Macro initiates HO towards pico1, after HO succeeds, RLF happens and UE tries to re-establish the radio link connection in macro. 
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                                          Figure 2   Pico1 and pico 2 are deployed as capacity improvement for macro
Similarly, when pico1 receives the RLF INDICATION message from macro, it will regard this failure as HO too early. Only after macro receives HO Report message which includes the measurement report and the bias indicator, macro could know that it should hand over the UE to pico2 since it failed in the CRE area of pico2. The macro eNB would correct the corresponding parameters. 
Proposal 3: Measurement report should be included in the HO Report message to help enhance the identification of the failure case and optimize the parameters. 
3. Conclusion
According to the presentation in section 2, we propose the following should be considered:
Proposal1: It is proposed that the eNB which needs to make corrections on handover related parameters should be involved in MRO detection.
Proposal 2: Before making decision on solutions, it is proposed to discuss the work assumption of Rel-11 Hetnet MRO: Does the UE context still exist or not in the RLF eNB (and the source eNB) when RLF  INDICAION message, trigged by the RLF Report from UE after successful RRC connection establishment,  is received?  

Proposal 3: Measurement report should be included in the HO Report message to help enhance the identification of the failure case and optimize the parameters. 
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