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Relay: Handling of S1 Non UE-Associated Signalling Procedures  
1 Introduction 

The purpose of this contribution is to discuss the functional split of RN and DeNB with regards to the handling of the common procedure on S1 interface. 
From the analysis, it is evident that there cannot be a single rule which applies for each Non UE-Associated Signalling procedure but a case by case approach should instead be followed. 
2 Discussion
This section highlights main points of discussion of the handling of Non UE-Associated Signalling  procedures over S1 interface with the aim to finalize the functional split between RN and DeNB. Following functions which use the Non UE-Associated Signalling procedures are analysed:

· Reset function 
·  RAN Information Management (RIM) function
· Configuration Transfer function 
· Warning message transmission function (for ETWS/CMAS messages)
RESET function
The S1-AP: RESET message identifies the affected UE associated logical S1 connections to be reset. This may be all or a subset of the connections that exist on that S1 interface.
In the case of reception of S1-AP: RESET message by the DeNB, the affected UE associated logical S1 connections fall into three categories:

(a) UE being served by the DeNB

(b) UE being served by the RN

(c) RN (acting as a UE) being served by the DeNB

No new handling is required for case (a). This case is independent of relaying. Case (b) and (c) may need some discussion.

Case (b) will be similar to the H(e)NB case with GW deployed hinting to the fact that DeNB should terminate the Reset procedure. Below are some case b) use cases:

· DeNB receives a RESET messages and the affected UEs are in part served by DeNB and in parts served by RN
· DeNB receives a RESET message and the affected UEs are served by two different RNs
For case (c) we think the DeNB will treat the RN as a UE, i.e. perform RRC connection release towards the RN. As a result all Un DRBs, including those used for signalling, will be lost. Specifically this means the S1 connection between RN and DeNB is lost. The implications of this are given below.
For a UE served by the RN, the S1 connection between RN and MME consists of two parts: RN-DeNB and DeNB-MME. The DeNB provides the ‘proxy’ functionality which links the two [1]. 
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Figure 1 DeNB proxy function
If the RN-DeNB part of this link is lost then the DeNB-MME part will be left hanging. DeNB should be responsible for detecting this situation occurs and cleaning up the hanging S1 connections towards the MME. An overview of the proposed sequence is given below:
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Figure 2 Overview of the procedure sequence
RAN Information Management (RIM) function
DeNB could handle eNB DIRECT INFORMATION TRANSFER and MME DIRECT INFORMATION TRANSFER messages similar to HeNB case, e.g.:

· ENB DIRECT INFORMATION TRANSFER: DeNB would forward to any MME 

· MME DIRECT INFORMATION TRANSFER: MME routes to DeNB based on eNB Id part of RIM Routing Address IE. DeNB routes to the correct RN based on Destination Cell Identifier (i.e. Global eNB ID) in the RIM PDU.. This assumes RN and DeNB share same eNB id. 
Configuration Transfer function
RN may not need to use eNB CONFIGURATION TRANSFER and MME CONFIGURATION TRANSFER messages. RN does not need to know details of other eNBs as it only sees the DeNB. When a new RN reports new neighbour eNBs in X2 SETUP REQUEST or ENB CONFIGURATION UPDATE the DeNB can trigger the eNB Configuration Transfer procedure. The way the eNB Configuration Transfer is handled from the DeNB should be discussed as part of the ANR functionality [2]
Warning message transmission function
Upon reception of a WRITE-REPLACE WARNING REQUEST or KILL REQUEST message from the MME, the DeNB can forward the message to either:

· If the Warning Area List IE is not present: All RNs under its control 

· If the Warning Area List IE is present, use the list to determine which RNs are affected and forward the message to those RNs (FFS if the Warning Area List IE would need to be filtered in DeNB when forwarded to only include areas affect that specific RN)

The WRITE-REPLACE WARNING REQUEST and KILL REQUEST messages contain a Message Identifier IE and Serial Number IE which are also included in the response messages. The DeNB can use these IEs to keep a temporary context to coordinate the reception of responses from RNs.

3 Conclusion

This paper has analysed the handling of various S1 Non UE-Associated Signalling procedures for relaying. It is evident that a common rule may not be defined when specifying the functional split between RN and DeNB but a case by case approach should instead be the approach to follow.  In particular, it is proposed: 
For the handling of the S1AP Non UE-associated procedures:
· DeNB should handle locally the Reset procedures when UEs being served by the RN are affected
· DeNB should clean up the S1 hanging connections when the RN is affected (as a UE) from the reset procedure
· eNB / MME Direct Information Transfer procedure (for RIM Transfer):
· MME routes RIM Transfer messages to DeNB based on eNB Id part of RIM Routing Address IE. 
· DeNB routes to the correct RN based on Destination Cell Identifier (i.e. Global eNB ID) in the RIM PDU. This assumes RN and DeNB share same eNB id
· eNB / MME Configuration Transfer procedure
· They are not handled by RN
· DeNB should trigger the eNB Configuration Transfer procedure whenever a RN detects a cell of an eNB towards which DeNB does not have an X2 connection
· DeNB should terminate the Write-Replace message and initiate a further procedure towards the affected RN upon filtering the Warning Area List.
It is proposed to discuss the papers and clarify the behaviour of both RN and DeNB for the scenarios highlighted and it is also proposed to capture the above bullet points into any appropriate technical report.
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