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1   Introduction

During RAN3#68 and Adhoc Beijing meetings, the problems of neighbour cell handling and HO type determination are discussed. A draft way forward was formed under offline discussion by Motorola [2]. In this contribution, we will present our view on how RN gets information for HO type determination..
2   Discussion
2.1   How RNs Get MME Pool Information
In last meeting, the MME pool ID problem has been discussed and mentioned in the draft way forward.

Under the macro eNB handover scenario, X2 handover will be initiated only when there is X2 interface between the source and target eNBs and the MME pool serving the UE belongs to the MME pool list of target eNB as well. Besides the X2 connection relation, eNB should know the MME pool serving the UE and the MME pools target eNB belongs to. The eNB can obtain all MME pools which its neighbour eNB belongs to from the X2 SETUP REQUEST/RESPONSE and eNB CONFIGURATION UPDATE message from the neighbour eNB. And the MME pool serving the UE can also be maintained in eNB because the NNSF is located in eNB.
But if relay is in use, the information above can not be obtained by relay. From the relay’s point of view the only MME it belongs to is the DeNB. The actual NNSF for UEs is however in DeNB. The relay couldn’t know which MME serving the UE. And the relay can only acquire the MME pools the DeNB belongs to because it only setup X2 interface towards DeNB. 
We think for a successful X2 handover, relay should know which MME pool serving the UE and all the MME pools the target eNB belongs to. For this purpose, new NAS message may be added for DeNB to inform the MME serving the UE when DeNB accomplishing choosing the MME for the UE.
Due to the DeNB provides X2 proxy between RN and other eNB, the X2 message sent by DeNB to RN can convey info of other eNB(s) which have X2 interface with the DeNB. The serving cell field in X2 setup procedure or eNB configuration update message is suggested to inform relay the X2 connections information between DeNB and other eNBs last meeting [4]. We can also use the GU group ID field in the two messages to transmit the MME pools the eNB belongs to. But if the serving cells in one message belong to different eNBs, the relay will confused with which eNB the GU group ID field corresponds to. So we think each message carries info of only one eNB. That is the info of DeNB and other eNB(s) which have X2 interface with the DeNB should be transmitted in separate messages. For X2 SETUP RESPONDE message sent by DeNB should certainly contains information of DeNB, the serving cells info of other eNB should not to be contained in this message. And the ENB CONFIGURATION UPDATE can be able to carry the serving cell info and the GU group ID of target eNB with also the intension to inform the X2 interface availability with the target eNB. When relay receiving the ENB CONFIGURATION UPDATE message, it will judge if the eNB ID of the serving cell is the same as its eNB ID the message is for informing the X2 relation update with the DeNB and the GU group ID list of MME pools the DeNB belongs to, other wise, the message is to inform the X2 connection availability with other eNB and the GU group ID list of the eNB. That restricts one X2 message sent to RN by DeNB contains info of only one eNB, but it has more compatibility with traditional operation. 
Proposal 1: X2 SETUP REQUEST/RESPONSE or ENB CONFIGURATION UPDATE messages sent to RN by DeNB should contain info of only one eNB. 
Proposal 2: The ENB CONFIGURATION UPDATE message can be sent by DeNB to inform RN info of the target eNB including the GU Group ID list of MME pools target eNB belongs to.
2.2   How RNs Get NRT Attributes
The ‘No X2’ and ‘No Ho’ attributes in NRT are used for RN to determine the handover type. It is assumed as WA in last meeting that the RN OAM and DeNB OAM systems will be different and they don’t communicate to each other. The attributes in NRT of RN and DeNB may be different, which increase the opportunities of handover failure of RN. And how RN gets the NRT attribute or how to ensure the NRT consistence of RN and DeNB have been proposed. We will analyze the problem below.

2.2.1   ‘No X2’ Attribute
As analyzed before, RN would use the X2 setup or eNB configuration update process to acquire X2 interface availability [4] and use ANR function to handle neighbouring cell relationship [3]. We can deduce that the default ‘No X2’ value of NRT downloaded from OAM should be set. That is, RN will revise the ‘No X2’ attribute via X2 setup or eNB configuration update procedure with the DeNB. The eNB configuration procedure between RN and the DeNB will also be initiated by X2 setup or eNB configuration update procedure between the DeNB and other eNBs. 
Proposal 3: The RN will get the X2 availability information and set ‘No X2’ through X2 setup procedure and eNB configuration update procedure.
If the ‘No X2’ attribute are different between RN and the DeNB, considering following cases.

· RN is set while DeNB is unset of ‘No X2’ attribute

When RN finds a neighbour cell of some eNB without X2 interface setup by ANR, it will initiate X2 setup to the eNB. Assuming that RN will require DeNB the IP address of the eNB[3], if DeNB has already setup X2 interface between the eNB, it will reply RN with eNB configuration update message to update the ‘No X2’ attribute in RN. That will ensure the consistence of ‘No X2’ attribute.
· RN is unset while DeNB is set of ‘No X2’ attribute 
This is a rare case for the default ‘No X2’ attribute is set in RN’s NRT. If the ‘No X2’ in DeNB’s NRT is set, the corresponding value in RN’s NRT is also be set.
So the inconsistence of ‘No X2’ attribute can be resolved by ANR function. No need for DeNB to send ‘No X2’ info between DeNB and other eNB.
Proposal 4: There is no need for DeNB to send RN the ‘No X2’ info between DeNB and other eNB.
2.2.2   ‘No Ho’ Attribute
Be different from ‘No X2’ attribute, ‘No Ho’ in RN’s NRT cannot be set from self configuration and ANR function or maintain consistent with eNB by ANR function. The ‘No Ho’ attributes in RN’s NRT and the DeNB’s NRT downloaded from OAM may be different under the work assumption already made. The handover request from RN to that neighbour cell will be rejected by the DeNB, provided the ‘No Ho’ of the neighbour cell in RN’s NRT is unset but is set in the DeNB. So the RN needs to acquire the ‘No Ho’ info in the DeNB’s NRT. 
There are two approaches for RN to know the ‘No Ho’ info in DeNB:
Approach 1: The DeNB send RN the ‘No Ho’ info in DeNB’s NRT

The DeNB send RN the ‘No Ho’ info after RN attaches or there is change of ‘No Ho’ in DeNB’s NRT. The RN will set ‘No Ho’ to certain cells if relevant attribute in the DeNB’s NRT is set to forbid handover to those cells. This will need to add a new message to carry this information. 

Approach2: The DeNB doesn’t send RN the ‘No Ho’ info in DeNB’s NRT

When the RN initiates the X2/S2 handover request to the DeNB, if the ‘No Ho’ attribute of the target cell is set, the DeNB will reject the RN to indicate the target cell is forbidden to handover. The RN will set ‘No Ho’ attribute of the target cell to forbidden following handovers to that cell. That will need to add a failure cause of “target cell is not allowed to handover”. And if the target cell is un-forbidden subsequently in DeNB, the RN will not be able to obtain the change info, which causes failing to handover to that cell
Thus we prefer the DeNB send ‘No Ho’ attributes to RN.
Proposal 5: The ‘No Ho’ attribute of NRT in RN is downloaded from OAM, which can be revised in accordance with ‘No Ho’ info sent by the DeNB subsequently.
3   Conclusion
In this contribution how the RN gets information for HO determination is discussed and we suggest that:
Proposal 1: X2 SETUP REQUEST/RESPONSE or ENB CONFIGURATION UPDATE messages sent to RN by DeNB should contain info of only one eNB. 
Proposal 2: The ENB CONFIGURATION UPDATE message should be used to inform RN the GU Group ID of MME pools list the target eNB belongs to.
Proposal 3: The RN will get the X2 availability information and set ‘No X2’ through X2 setup procedure and eNB configuration update procedure.
Proposal 4: There is no need for DeNB to send RN the ‘No X2’ info between DeNB and other eNB.
Proposal 5: The ‘No Ho’ attribute of NRT in RN is downloaded from OAM, which can be revised in accordance with ‘No Ho’ info sent by the DeNB subsequently.
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