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1 Introduction

At the RAN3#60 meeting, it was agreed to include the Group ID for each pool that the eNB is connected to, in the messages associated with the X2 setup procedure [1]. This enables an eNB to detect on X2 setup whether its neighbour has common connectivity in terms of pools, and therefore be able to decide if X2 or S1 HO is applicable for a particular UE.

In addition, knowledge of the Group ID enables the addressing for S1 Handover messages to be performed on that basis rather than on an eNB ID basis. This could reduce considerably the configuration and routing demands for each MME.

This contribution aims to explore various additional open issues in this area.

2 Discussion of open issues 

2.1 Issue 1: Group ID in Configuration Update

As mentioned above, the Group ID is included in the setup messages. However it is possible that a change in pool assignments may result in new pools at an eNB. This may change the type of handover required (e.g. X2 handover may become possible or conversely, may no longer be possible).

As such it is argued that Group ID should also be included in the the eNB Configuration Update message, and a CR to 36.423 has been drafted for this purpose [2].

2.2 Issue 2: MME ID HO Routing

If inter-pool handover is required, then use of Group ID for routing is now possible. This has the significant advantage that the source MME can easily route the handover messages to an MME of the correct pool, without needing the knowledge of the mapping of external eNB IDs to MMEs (or MME pools).

It is therefore proposed (as already discussed in the last meeting) to include Group ID as part of the HANDOVER REQUIRED message over S1. A CR has also been drafted for this purpose [3].
2.3 Issue 3: Other S1 HO scenarios

In the scenarios considered above, the source eNB has obtained the MME Group ID through the X2 setup procedure, and is therefore able to include this in the HANDOVER REQUIRED message.

However there are scenarios where this information may not be available. These scenarios include:

· O&M has set the “no X2” attribute

· The X2 setup procedure has not started yet

· The X2 setup procedure has failed

In these cases, the MME Group ID of the neighbour may not be available unless it is provided to the eNB by configuration (or for example is provided by O&M, if this is a parameter in the NCT). 

However it would be beneficial for system design if the MME could rely upon reception of the MME Group ID in the HANDOVER REQUIRED message (in other words if this parameter was mandatory). In this case, a few potential solutions may be considered to resolve the above problem scenarios:

Option (a): treat any of the above as abnormal cases, e.g. 

· “No X2” --- agree that an X2 can be setup temporarily for the purpose of configuration exchange

· X2 setup not yet completed – need this to be completed for any type of HO

· X2 setup has failed – straight failure case

Option (b): add the list of MME group IDs supported to a SIB on the air interface. This would enable the ANR process to be extended, such that the mobile could read this information and report back to the eNB in the second phase of ANR measurements. Then automatically the eNB would be able to initiate the HANDOVER REQUIRED with an MME Group ID (if required). This would be independent of X2 status and therefore would resolve all of the above. 

Option (c):  create a new procedure similar to a configuration exchange between eNBs but using the MMEs to “bounce” containers with the configuration data. Assuming that the MMEs do not have routing information, this would require the MMEs to send the initial message to one MME of each pool known to them, in which case only a subset of MMEs (at least one) would recognize the eNB ID and be able to forward the message. The reply from the second eNB would provide the configuration similar to that available in X2 setup.

Option (d): rely on O&M or some other centralized entity to provide the MME group IDs for each neighbour eNB.

It is proposed to discuss the above scenarios and the potential solutions.

3 Conclusions and proposals

Based on the above analysis, we propose to discuss the two CRs [2,3], which provide support for the use of MME Group ID, and to discuss the various options for the scenarios where the X2 setup has not been performed or is not successful.
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