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1   Introduction
During RAN3#68 and Adhoc Beijing meetings, “non UE-associated messages handling” is listed as an open issue, this paper is used to kickoff the offline discussion and to get a possible convergence on a common understanding.
In this paper, we will discuss the termination of all the non UE associated S1 messages and how to handle them between RN and DeNB.

2   Non UE associated S1 Message termination

According to TS36.300 V10.0.0 [1], current Relay S1 control plan protocol stack is shown below：
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Figure 4.7.4-1: S1 control plane protocol stack for supporting RNs

 “There is one S1 interface relation between the RN and the DeNB, and there is one S1 interface relation between the DeNB and each MME in the MME pool. The DeNB processes and forwards all S1 messages between the RN and the MMEs for all UE-dedicated procedures. The processing of S1-AP messages includes modifying S1-AP UE IDs and GTP TEIDs but leaves other parts of the message unchanged. All non-UE-dedicated procedures are handled locally between the RN and the DeNB, and between the DeNB and the MMEs.” [1]
From the description above, the termination of all the non-UE associated S1AP procedures are terminated at DeNB due to the included S1AP proxy functionality.

All the non-UE associated S1AP procedures are terminated at DeNB
3   Non UE associated S1 Message handling at DeNB
According to [2], there are 15 non UE associated S1 procedures, including S1 Setup, Reset, eNB/MME configuration update, Overload Start/Stop, Error Indication, eNB/MME Configuration Transfer, Write-Replace Warning, Kill, eNB/MME Direct Information Transmission, and Downlink/Uplink Non UE Associated LPPa Transport procedures.
The next sub-sections analyses the S1 interface handling between the DeNB and a RN.
Assumption: In case of multiple RN involvement, the DeNB may wait the response messages from all involved RNs and aggregates the response messages before the DeNB respond to the MME.

3.1   Management procedures
3.1.1   S1 Setup
S1 setup procedure should be handled locally for S1 interface instance between the RN and the DeNB. And the eNB may trigger an eNB configuration update procedure with the MME if needed. 
If DeNB initiates the eNB Configuration Update to MME, then DeNB shall wait for the reply from MME, before DeNB send S1 Setup Response or Failure to RN.
It is FFS how to fill the “Served GUMMEIs” IE in S1 SETUP RESPONSE message from DeNB to RN.
3.1.2   Reset
When a DeNB receive a non-UE-associated RESET message from a MME, it will send RESET message to the involved RN(s), the DeNB does not need to wait RESET ACKNOWLEDGE message from RN(s) before responds to the MME.
When a DeNB receive a non-UE-associated RESET message from a RN, it will send RESET message to reset the specific UE connections from the resetting RN to the involved MME(s), the DeNB does not need to wait RESET ACKNOWLEDGE message from the MME(s) before responds to the RN.
Note: this is one case which multi MMEs are involved.
3.1.3   eNB Configuration Update
The eNB Configuration Update procedure should be handled locally on each S1 interface instance, DeNB may also further decide whether need to construct a new eNB Configuration Update message and send it to MME, which depends on whether all the TAs and CSG list have already supported by DeNB or not.
If DeNB initiates the eNB Configuration Update to MME, then DeNB shall wait for the reply from MME, before DeNB responses to RN.

3.1.4   MME Configuration Update
MME Configuration Update procedure should be handled locally for S1 interface instance between the MME and the DeNB, The DeNB may decide whether there is a need to trigger a new MME Configuration Update procedure to the RN if needed.
If DeNB initiates the eNB Configuration Update to RN, then DeNB shall wait for the reply from the RN, before DeNB responses to MME.
3.1.5   Overload Start
Because the NNSF for the UEs served by RN is performed by DeNB, the Overload Start procedure should be handled locally by the DeNB. The DeNB may decide to trigger an OVERLOAD START message to the RN e.g. all MMEs are overloaded etc…
If DeNB does not pass the OVERLOAD START to RN, it will lead to late reject approach which contradicts current overload control function. If DeNB does pass the OVERLOAD START to RN without further information, it will lead to unnecessary rejection in the RN. The handling of MME overload in RN deployment is FFS 
3.1.6   Overload Stop
Because the NNSF for the UEs served by RN is performed by DeNB, the Overload Stop procedure should be handled locally on each S1 interface instance. The DeNB may send an OVERLOAD STOP message to the RN if it as previously sent an OVERLOAD START message.

If the necessity and optimization are agreed for Overload Start procedure, the corresponding optimization may be needed for Overload Stop procedure.
3.1.7   Error Indication
Error Indication procedure should be handled locally for S1 interface instance between the RN and the DeNB, the detailed handling depends on the Criticality Diagnostics info in the msg.

3.2   eNB/MME Configuration Transfer

The RN is regarded as a cell of DeNB by other eNBs, so the eNB/MME Configuration Transfer procedures will be handled locally on each S1 interface instances, between DeNB and RN, and DeNB and MME.
3.3   Warning Message Transmission Procedures 

3.3.1   Write-Replace Warning
When DeNB received a Write WRITE-REPLACE WARNING REQUEST from MME, it will decide to trigger a WRITE-REPLACE WARNING REQUEST message to the RN based on the Warning Area List, and the Broadcast Completed Area. If RN was involved by a WRITE-REPLACE WARNING REQUEST message then The DeNB shall wait WRITE-REPLACE WARNING RESPONSE message from RN before responds to the MME.
3.3.2   Kill

When DeNB received a KILL REQUEST message from MME, it will further decide whether it triggered a KILL REQUEST message to RN based on the Warning Area List, and Broadcast Cancelled Area of the RN.  If RN was involved by a KILL REQUEST message then The DeNB shall wait KILL RESPONSE message from RN before responds to the MME.
3.4   eNB/MME Direct Information Transfer 
When RN wants to initiate an eNB DIRECT INFORMATION TRANSFER Procedure, it shall include a Cell Identifier (size(28)) of any cell under the RN in the Source Cell Identifier IE of the RIM PDU, and then sends the message to DeNB, the DeNB shall forward it to MME directly.

In MME Direct Information Transfer message, The RIM Routing Address IE shall not be present since the eNB is the final destination node [2], it is shown in RIM transfer message:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RIM Transfer
	
	
	
	

	>RIM Information
	M
	
	9.2.3.24
	

	>RIM Routing Address
	O
	
	9.2.3.25
	


But the RIM Information contains the BSSGP RIM PDU, according to the definition in ref [3] 3GPP TS48.018, each RIM PDU includes destination address, when RN acts as the controlling BSS, a Cell Identifier of the RN shall be used as the RIM Routing Address (Destination Cell Identifier) to identify the corresponding RN, when DeNB receives the MME Direct Information Transfer message from MME, It shall route the message to the RN based on the included Cell Identifier of the RN.
3.5   Downlink/Uplink Non UE Associated LPPa Transport
The non UE associated message is used for OTDOA information exchange between MME and eNB [5]. All the RN cells belong to the DeNB, so DeNB should report the RN(s) cell's OTDOA information to ESMLC when ESMLC asks.
Because the OTDOA Cell Information may change sometimes, when DeNB receive an OTDOA INFORMATION REQUEST message which is carried by Downlink Non UE Associated LPPa Transport S1AP message, the DeNB need to forward it to RN and wait the Uplink message from RN before responds to the MME.
3.6   Paging
After receive Paging from MME, the DeNB may pass the information to RN(s) based on the included TAI and CSG ID.

4   Conclusion and proposals
According to the above analyses, several conclusions could be reached. We propose to agree the following way forward:
1. All the non-UE associated S1AP procedures are terminated at DeNB.

2. Upon reception of an S1 non-UE-dedicated message from a MME, the DeNB may trigger corresponding S1 non-UE-dedicated procedure(s) to the RN(s), if more than one RN are involved then the DeNB may wait and aggregate the response messages from all involved RNs before respond to the MME. 

3. Upon reception of an S1 non-UE-dedicated RESET message from a RN, the DeNB may trigger associated S1 non-UE-dedicated procedure(s) to the MME(s), if more than one MME are involved then the DeNB does not need to wait and aggregate the response messages from all involved MMEs before respond to the RN.
It is also seen as the following FFS issues:

4. It is FFS how to fill the “Served GUMMEIs” IE in S1 Setup Response msg from DeNB to RN.
5. If DeNB does not pass the OVERLOAD START to RN, it will lead to late reject approach which contradicts current overload control function. If DeNB does pass the OVERLOAD START to RN without further information, it will lead to unnecessary rejection in the RN. The handling of MME overload in RN deployment is FFS 
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