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1
Introduction
At RAN3#70 the MME UE S1AP ID 2 IE was introduced in the S1AP:INITIAL CONTEXT REQUEST and S1AP:HANDOVER REQUEST messages [1, 2, 3].
Introducing the new IE was necessary in order to properly reach the S1AP-context within the MME when sending the S1AP: PATCH SWITCH REQUEST message.
This document tries to highlight some general S1AP protocol issues including some clarifications on the tasks of MME and HeNB-GW in Initial Context Setup and Handover Request procedures and proposes to include a respective new IE allowing to carry both, the MME originated and the HeNB-GW originated MME S1AP UE ID within the X2AP:HANDOVER REQUEST and the S1AP:PATH SWITCH REQUEST messages.
2
Discussion
2.1
X2 HO between HeNBs (Source and Target connected via the GW)
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1.
According to the current specifications, it can be interpreted that the MME is obliged to include the same MME UE S1AP ID value into both the MME UE S1AP ID and the MME UE S1AP ID 2 IEs.

Note:
Another option is of course, to specify that the MME UE S1AP ID 2 value is never included by the MME but only a matter of the HeNB-GW. 
2.
The HeNB-GW creates an S1-MME context for communication towards the MME (allocating eNB UE S1AP IDGW) and an S1-MME context for communication towards the HeNB (allocating MME UE S1AP IDGW).
In addition it has to exchange the value received by the MME in the MME UE S1AP ID IE by the one allocated by the HeNB-GW (MME UE S1AP IDGW).
3.
In the course of an X2 HO, the Source HeNB would need to pass the MME UE S1AP IDMME as received within the MME UE S1AP ID 2 IE from the HeNB GW towards the Target HeNB within the X2: HANDOVER REQUEST message.

4.
At HO finalisation phase, the Target-HeNB passes the context identification MME UE S1AP IDMME as received from the Source HeNB to the HeNB-GW.

5.
The HeNB –GW has to search for the correct MME UE S1AP ID mapping between MME UE S1AP IDMME and MME UE S1AP IDGW to address the proper S1-MME context towards the HeNB. 
The signalling procedure shown above is based on the interpretation of the currently agreed Change Requests for S1AP and X2AP as was agreed in R3-103812/13 [2][3].
The following issues, hinted already slighly during the description of the signalling figure above, require further discussion:

A) Content of Initial Context Setup Request

The current specifications do not define whether the MME or the HeNB-GW is responsible to include the MME UE S1AP ID 2 IE. 

As shown in the figure above there is no need for the MME to include it, because the HeNB-GW receives the MME UE S1AP IDMME   contained already within the MME UE S1 AP ID IE. Providing the MME UE S1 AP ID 2 IE by MME would result in the need of implementingunnecessary modifications within the affected MMEs due to the X2 mobility support between HeNBs and not only in case of HeNB-GW deployments. The MME is not able to distinguish beteween deployments with direct connection towards the HeNB and those via the HeNB-GW based on  the S1 Setup. Therefore the MME would need to add this new IE to every Initial Context Setup Request and Handover Request message targeted towards a HeNB. 

In case the HeNB-GW is responsible to include the MME UE S1AP ID 2 IE the need for updating the affected MMEs can be avoided and would follow a reasonable principle to keep the MME unaware of matters “behind” the HeNB-GW..

Therefore we propose the HeNB-GW to be responsible adding the MME UE S1 AP ID 2 IE to the Initial Context Setup Request message sent towards the HeNB.

Proposal 1: The HeNB-GW shall be responsible to include the MME UE S1AP ID 2 IE in the S1AP:INITIAL CONTEXT SETUP REQUEST and in the S1AP:HANDOVER REQUEST messages, in case the X2-based handover with HeNBs is supported. 
B)
Content of Path Switch Request

The Path Switch Request message received in HeNB-GW from the target HeNB contains only the MME UE S1AP IDMME . However, this ID is not the actual address of the S1AP context residing in the HeNB-GW for the S1-signalling-connection between the Target HeNB and the HeNB-GW. 
If you consider the S1-MME contexts within the HeNB-GW as lists, where each list element is addressable

-
by either an MME UE S1AP ID (for the S1-MME signalling connections towards the HeNB), or,
-
by an eNB UE S1AP ID (for the S1-MME signalling connections towards the MME).

You can imagine that the HeNB-GW can find the proper S1-MME context only by the following indirections:
-
search for “MME UE S1AP IDMME” in all S1-MME contexts towards the MME
-
take the linked MME UE S1AP IDGW and

-
address the proper S1-MME context towards the HeNB

We think that it is rather in line with the so far implemented protocol principles to address an interface instance directly within the respective message, i.e. each S1AP message carries the Identity of the receiving signalling context residing in the entity actually receiving the message. This principle should be kept in case of X2 HO with HeNB-GW deployment as well. 
Further, we think that it would be advantageous, less fragile, less error-prone and more efficient (in terms of searching for the proper context in the HeNB-GW) to introduce additional IEs in the respective S1AP and X2AP messages. 

Proposal 2: In case X2-HO is supported, the Source HeNB shall include a new Peer MME UE S1AP ID IE carrying the MME UE S1AP ID allocated by the HeNB-GW in the X2AP:HO REQUEST message and the Target HeNB shall forward the same new Peer MME UE S1AP ID IE within the S1AP:PATH SWITCH REQUEST message in order to be able to directly address the proper S1AP context in the HeNB-GW. 

2.2
X2 HO between HeNBs (Source and Target connected via the GW): depicting the new proposal.
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1.
The MME includes only the MME UE S1AP IDMME value into the MME UE S1AP ID IE.

2.
The HeNB-GW, being aware of  the HeNB supporting X2-HO, creates an S1-MME context for communication towards the MME (allocating eNB UE S1AP IDGW) and an S1-MME context for communication towards the HeNB (allocating MME UE S1AP IDGW).
In addition it has to exchange the value received by the MME in the MME UE S1AP ID IE by the one allocated by the HeNB-GW (MME UE S1AP IDGW) and include the MME UE S1AP ID 2 IE carrying MME UE S1AP IDMME.

3.
In the course of an X2 HO, the Source HeNB, which would also need to be aware of  the Target’s HeNB X2-HO capabilities, would need to pass the MME UE S1AP IDGW as received within the MME UE S1AP ID IE from the HeNB GW towards the Target HeNB within the X2:HANDOVER REQUEST message (proposal to introduce a new Peer MME S1AP UE ID IE) and in addition the MME UE S1AP IDMME as received within the MME UE S1AP ID 2 IE by the GW (proposal to carry this within the already existing MME S1AP UE ID IE).

4.
At HO finalisation phase, the Target-HeNB passes the context identifications MME UE S1AP IDMME MME UE S1AP IDGW as received from the Source HeNB to the HeNB-GW which enables the HeNB-GW to directly address the proper S1-MME context.
It is proposed to carry the MME originated context Id in the already existing Source MME S1AP UE ID IE and to define a new Peer MME S1AP UE ID IE to carry the GW originated context ID.
2.3
“Declination” of possible scenarios

This chapter lists now all possible (existing and future) scenarios and tries to check whether the new approach works, and works well for all of them. 

Note:
We intentionally do not thouch upon the sensefulness of the outlined future scenarios, please regard scenarios 5 to 8 rather as a formal check than an “NSN- statement for Rel-x”.
1. HeNB (directly connected to the MME) ( HO to (  HeNB (GW connected)
The S1:INITIAL CONTEXT SETUP message and the X2:HANDOVER REQUEST message would be issued without the new MME UE S1AP ID related IEs.
At Path Switch, the HeNB GW would recognise that the PATH SWITCH REQUEST message does not contain the new proposed Peer MME UE S1AP ID IE and and recognise from its absence, that it doesnt have to search for it, as a new S1AP Context needs to be established.
Note, that in case you do not follow our approach introducing the Peer MME UE S1AP ID IE, the HeNB GW would need to search in the MME-side S1AP eNB contexts for the Source MME UE S1AP ID IE just in order to not find it finally and to decide to establish a new one. This could be very time-consuming and is for sure not the sign of an excellent concept. 

2. HeNB (directly connected to the MME) ( HO to ( HeNB (directly connected to the MME)
The new IEs would never be used.
And, according to our proposal, the MME would never insert the MME UE S1AP ID 2 IE.


3. HeNB (GW connected ) ( HO to ( HeNB (GW connected)
The concept works as outlined in section 2.2


4. HeNB (GW connected) ( HO to ( HeNB (directly connected to the MME)
The MME would receive the new Peer MME UE S1AP ID IE and ignores it, as it either doesn’t need to interprete it or it hasn’t implemented it at all.


5. eNB ( HO to ( HeNB (directly connected to the MME) (future scenario)
No issue, logically as  scenario 2.


6. eNB ( HO to ( HeNB (GW connected) (future scenario)
This would work as in scenario 1.

7. HeNB(directly connected to the MME) ( HO to ( eNB (future scenario)
This would work as in cases 2 and 5.

8. HeNB(GW connected) ( HO to ( eNB (future scenario)
This would work similar as in case 4 with the difference that a macro eNB would never have to implement the new "Peer" IE as receiving node of HO Request, so no issue seen with this one as well.
3
Proposal
This document tries to highlight some general issues and proposes to include a new Peer MME UE S1AP ID IE into the X2AP:HANDOVER REQUEST and S1AP:PATH SWITCH REQUEST messages in order to follow general protocol design principle and to avoid exhaustive search for the proper S1AP context within the HeNB-GW.
Proposal 1: The HeNB-GW shall be responsible to include the MME UE S1AP ID 2 IE in the S1AP:INITIAL CONTEXT SETUP REQUEST and in the S1AP:HANDOVER REQUEST messages, in case the X2-based handover with HeNBs is supported. 
Proposal 2: In case X2-HO is supported, the Source HeNB shall include a new Peer MME UE S1AP ID IE carrying the MME UE S1AP ID allocated by the HeNB-GW in the X2AP:HO REQUEST message and the Target HeNB shall forward the same new Peer MME UE S1AP ID IE within the S1AP:PATH SWITCH REQUEST message in order to be able to directly address the proper S1AP context in the HeNB-GW. 

A Stage 2 CR is provided in [4].
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