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1 Introduction 

It has been agreed that the S1-handover routing is based on the eNB-ID that is part of ECGI. This provides straightforward solution for S1-handover routing in case of direct (H)eNB – MME connectivity as eNB-ID is provided by (H)eNB to the MME in S1 Setup Request. However, in case (H)eNB-s are deployed with HeNB Gateway that provides aggregation of S1-C interface instances from HeNB-s towards MME pool, the eNB-ID the MME receives at the S1 Setup Request is the id of the HeNB Gateway. Hence the eNB-ID-s of particular HeNB-s are hidden from the MME.

Hereby, we propose a solution for S1-handover routing in case of HeNB deployment with HeNB GW that aggregates the S1-C interface instances from HeNB-s towards MME pool.
2 Problem description and proposed solution
The routing of S1-handovers based on eNB-ID is straightforward in MME as 
a) the MME receives the eNB-ID at the S1 Setup Request for every eNB that it is connected to; and

b) the eNB provides that eNB-ID of the target eNB also in the Handover Required message.

While the eNB in turn extracts the eNB-ID from the ECGI that is provided by the Ue in the RRC Measurement Report. 

The same applies in case of HeNB-s that have direct S1-C connection to MME pool. However, if the HeNB Gateway hides the HeNB-s from the MME –s by aggregating S1-C interface instances from HeNB-s towards MME pool then the MME is unaware of the HeNB-ID –s behind the HeNB Gateway. Hence, somewhat different method for S1-handover routing has to be used.

The length of the eNB-ID is directly dependent on the type of the eNB:

a) 20 bits in case of eNB; and

b) >20 bits in case of the HeNB (e.g. 28 bits in case of single cell HeNB).

Therefore the MME has knowledge if the S1-handover target is eNb or HeNB. The MME could S1-C connection to eNB-s, HeNB-s and HeNB Gateways.

If the HeNB Gateway would use the eNB-ID (the identity towards MME-s in the MME pool) length that corresponds to the length of the eNB-ID of the HeNB –s it is connected to, e.g. 28 bits in case of single cell HeNB-s, the S1-handover routing in MME to HeNB –s connected to MME via HeNB Gateway could be solved by sub-netting the eNB-ID space. Hence an MME does not need to have S1-C established to an HeNB but it is sufficient if an MME is connected to an HeNB that represents subnet. Consider that the eNB-ID space is 28 bits and the following example:

The eNB-ID of an HeNB is:

1110 11111001 00111011 11000001

The HeNB Gateway used eNB-ID is:
1110 11111001 00000000 00000000

The MME has S1-C setup towards HeNB Gateway but not towards HeNB.  Now the MME has to assume that all the HeNB –s that it does not have direct S1-C connection to but have “subnet id” 1110 11111001 would be behind the HeNB that has eNB-ID 1110 11111001 00000000 00000000 where the 12 MSB-s define the “subnet id”. Therefore the MME has to send the S1 Handover Request to HeNB with eNB-ID 1110 11111001 00000000 00000000 even though the S1 Handover Request is actually destined to HeNB with eNB-ID 1110 11111001 00111011 11000001. 

Routing of the S1 Handover Request in the HeNB Gateway could be performed based on the Target Cell information in the Source eNodeB to Target eNodeB Transparent Container where the Target Cell contains the ECGI and hence the eNB-ID of the target HeNB.
3 Conclusion and proposal
Based on the discussion in chapter ‎2, we propose to capture the following in ‎[1]:
eNB-ID –s used hy HeNB Gateways and HeNB –s:
1) A HeNB Gateway can concentrate only HeNB-s that have equal length of eNB-ID;

2) A HeNB Gateway identifies itself towards the MME-s in the MME pool with eNB-ID that has the same length as the eNB-ID used by all the HeNB-s that the HeNB Gateway aggregates;

3) eNB-ID –s of all HeNB-s aggregated by one HeNB Gateway shall belong to the same eNB-ID subnet as the eNB-ID of the aggregating HeNB gateway;

4) It is FFS is the sub-netting rules of eNB-ID for HeNB-s shall be standardised.
S1-handover routing in MME:
5) S1-handover routing in the MME is based on the target eNB-ID received in the S1AP Handover Required message;

6) In case the target eNB-ID in the S1AP Handover Required message has length that corresponds to the HeNB and the MME has S1 connection to the HeNB with matching eNB-ID, the MME shall send the S1AP Handover Request to the HeNB that has matching eNB-ID.

7) In case the target eNB-ID in the S1AP Handover Required message has length that corresponds to the HeNB and the MME does not have S1 connection to the HeNB with matching eNB-ID but the MME has S1 connection to a HeNB that has matching eNB-ID subnet ID, the MME shall send the S1AP Handover Request to the HeNB that has matching eNB-ID subnet ID.

S1-handover routing in HeNB Gateway:
8) HeNB Gateway performs the routing of S1AP Handover Request based on the Target Cell information in the Source eNodeB to Target eNodeB Transparent Container where the Target Cell information provides the eNB-Id of the target HeNB.
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