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1.
Introduction

In the 36.300, it states for S1AP and X2AP:

All non-UE-dedicated procedures are handled locally between the RN and the DeNB, and between the DeNB and other eNBs.
But from the discussion in RAN3#68 meeting, it seems that the non-UE-dedicated procedures might be handled not only locally between the RN and the DeNB, and between the DeNB and other eNBs, but also between the RN and other RN/eNBs. Therefore, it was proposed to discuss this issue in next meeting in RAN3#68.
In this paper we try to analyse the handling of S1AP and X2AP Elementary Procedures which use non-UE associated signalling in relaying scenario, and find out the method to treat them in the right way.
2.
Discussion
The S1AP EPs using non-UE associated signaling in Rel8/9 are: 
-
Paging

-
Reset

-
Error Indication

-
S1 Setup

-
eNB Configuration Update

-
MME Configuration Update

-
Overload Start

-
Overload Stop

-
Warning Message Transmission

-
eNB Direct Information Transfer

-
MME Direct Information Transfer

-
eNB Configuration Transfer

-
MME Configuration Transfer

-
LPPa Transport
Table 1 shows the summary of S1AP EPs handling for which to use non-UE associated signaling in relay scenario.

Table 1: S1AP EPs using non-UE associated signalling
	Elementary Procedure
	Direction
	Termination
	Optimization
	Comments

	Paging
	MME -> DeNB -> RN
	RN
	-
	DeNB just forward the Paging message to the RN as a proxy.

	Reset
	MME <-> DeNB <-> RN


	DeNB; or

RN; or

MME
	Needs to be optimized to remove the related UE context sotred in the nodes on the CP path.
	E.g. for the MME initiated and RN initiated Reset procedure, DeNB should interprete the RESET message and do some behaviour to remove the linked UE context which stored in other node on the CP path. And DeNB would also has the function to distribute the RESET message to related nodes.

	Error Indication
	MME <->DeNB
DeNB <-> RN
	DeNB; or 
RN; or

MME
	-
	This procedure is only performed between two nodes directly. 

	S1 Setup
	RN -> DeNB
	DeNB
	DeNB will initiate another procedure to complete S1 interface setup
	DeNB will initiate a eNB Configuration Update procedure to complete the S1 interface setup between RN and MME.

	eNB Configuration Update
	RN -> DeNB -> MME
	MME
	-
	DeNB forwards the message to MME to update the configuration parameters as a proxy.

	MME Configuration Update
	MME -> DeNB
	DeNB
	-
	The paramters updated by MME just stored at DeNB due to RN is seen as a cell of DeNB.

	Overload Start
	MME -> DeNB
	DeNB
	-
	DeNB is responsible for access control.

	Overload Stop
	MME -> DeNB
	DeNB
	-
	DeNB is responsible for access control.

	Warning Message Transmission
	MME -> DeNB -> RN
	RN
	-
	The DeNB should forward the warning message to the RNs which deployed in warning areas.

	eNB Direct Information Transfer
	RN -> DeNB -> MME
	MME
	-
	DeNB forwards the message to the MME as a proxy.

	MME Direct Information Transfer
	MME -> DeNB -> RN
	RN
	-
	DeNB forwards the message to the RN as a proxy.

	eNB Configuration Transfer
	RN -> DeNB -> MME
	MME
	Needs to be optimized for message routing.
	Target eNB-ID may not include enough information to forward the message to the target RN by the MME.

The information used for TDD HeNB synchronization is better to be forwarded to the neighbour eNB/DeNB/RN.

	MME Configuration Transfer
	MME -> DeNB -> RN
	RN
	Needs to be optimized for message routing.
	Target eNB-ID may not include enough information to forward the message to the target RN by the MME.

The information used for TDD HeNB synchronization is better to be forwarded to the neighbour eNB/DeNB/RN.


Note: LPPa Transport procedure is not considered in this paper.
As a summary, the different S1 AP non-UE associated procedures would have different ways to be handled due to their different purposes. Some messages need to be forwarded to the next hop node just with UE S1AP ID exchange, some messages do not need to be forwarded, and some messages need to be interpreted and DeNB initiates another procedure to complete the procedure’s functionality. Therefore, the procedures using non-UE associated signaling will be handled in different ways.
The S1 interface used between RN and MME has been decided to initiate an eNB Configuration Update procedure for completing the S1 setup between DeNB and MME after the S1 connection establishment between RN and DeNB. 
[1] discussed the necessity to study the DeNB handling for Reset procedure, for example how to distribute the RESET message to different RNs when the RESET message indicates the UE S1 logical connections which need to be reset belonging to different RNs. 
Moreover, eNB Configuration Transfer and MME Configuration Transfer are used to transfer synchronization information between neighboring cells, but the routing information is lacked in the message, this results that the message can only be sent to the DeNB.
The X2AP EPs using non-UE associated signalling are: 

-
Load Indication

-
Error Indication

-
X2 Setup

-
Reset

-
eNB Configuration Update

-
Resource Status Reporting Initiation

-
Resource Status Reporting

-
Mobility Settings Change

-
Radio Link Failure Indication

-
Handover Report

-
Cell Activation
Table 2: X2AP EPs using non-UE associated signalling
	Elementary Procedure
	Termination
	Optimization
	Comments

	Load Indication
	Targe RN
	Needs to be optimized to forward the message to target RN.
	This procedure is used between neighbouring cells. It is better to be transferred to the node which owns the target cell.

	Error Indication
	RN or DeNB
	-
	Just used between RN and DeNB or eNBs.

	X2 Setup
	DeNB
	DeNB initiates another procedure to complete X2 interface setup
	DeNB initiates a eNB Configuration Update procedure to complete X2 interface setup between RN and other RAN nodes.

	Reset
	DeNB
	Needs to be optimized to remove the related UE context sotred in the nodes on the CP path.
	E.g. for the RN initiated Reset procedure, DeNB should interprete the RESET message and do some behaviour to remove the related UE context which stored in other nodes on the CP path.

	eNB Configuration Update
	Target RN
	Needs to be optimized on the message routing.
	It is better to perform the procedure between neighouring cells. They may belong to different RNs.

	Resource Status Reporting Initiation
	Target RN
	Needs to be optimized on the message routing.
	It is more benefitial that performing this procdure between two RNs which own neighbouring cells.

	Resource Status Reporting
	Target RN
	Needs to be optimized on the message routing.
	It is more benefitial that performing this procdure between two RNs which own neighbouring cells.

	Mobility Settings Change
	Target RN
	Needs to be optimized on the message routing.
	It is more benefitial that performing this procdure between two RNs which own neighbouring cells.

	Radio Link Failure Indication
	Target RN
	Needs to be optimized on the message routing.
	It is more benefitial that performing this procdure between two RNs which own neighbouring cells.

	Handover Report
	Target RN
	Needs to be optimized on the message routing.
	It is more benefitial that performing this procdure between two RNs which own neighbouring cells.

	Cell Activation
	-
	-
	This procedure is used for energy saving, which has not been decided if it used for RN.


Note: LPPa Transport procedure is not considered in this paper.

In Rel8/9, most of the X2AP Elementary Procedures using non-UE associated signaling are used between two neighbouring eNBs which own the neighbouring cells respectively. In the relay scenario, they could also be used between two neighbouring RNs which may own the neighbrouing cells respectively. But the relaying architecture does not have direct X2 interface between two RNs, the messages sent from one RN to another should be forwarded by intermediate node(s).

In the existing X2AP message, it lacks routing information since the procedure is just performed between two nodes with direct X2 connection. But in relay scenario, it is clear that the messages exchanging between two RNs will bring more benefits for the network optimization, a new mechanism should be enabled to route the X2AP messages between two nodes without direct X2 connection. Therefore, the existing X2AP message needs to be optimized to implement the non-UE associated message exchanged between two RNs. But it leads to too many modifications on the existing specifications and needs to be considered more carefully.
3.
Conclusion

According to the discussion as above, it is proposed that:
1） For the S1AP EPs, the Reset, eNB Configuration Transfer and MME Configuration Transfer procedure need to be optimized.

2） It should be decided at first whether X2AP EPs can be used between two RAN nodes which does not have direct X2 interface, e.g. the two RNs belong to different DeNBs respectively.

3） If answer of 2) is “yes”, it is proposed to consider the optimization for routing of X2AP signalling.
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