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1
Introduction

In previous RAN3 meeting, the issue on Non UE associated S1 message handling in relay deployment was identified and discussed. The general principle that all the non-UE associated S1AP procedures are terminated at DeNB has been agreed. While, the detail mechanism on handling of certain S1AP message is still open [1].   
In particular the handling of the MME Direct Information Transfer has been discussed and some potential solutions have been identified in last RAN3 meeting [2][3]. In the document, we investigate the issue and proposed another alternative solution
2
Discussion
According to the agreed relay architecture, the RN is configured with the same eNB ID as its DeNB, and from MME point of view, the RN is just seen as a cell of the DeNB. To exchange intersystem RAN information, such as cell load information, dedicate S1AP procedures such as eNB Direct Information Transfer and MME Direct Information Transfer are introduced. Given that the exchanged information may be per cell, it is necessary for RN to be involved in the related process. Currently, the RIM routing information is used to route the RIM information within the core network. Based on the eNB ID of the DeNB, the MME can route the related RIM information to the DeNB. However, in case the process is related to the RN cell, what routing info can be used by the DeNB to forward the concerned information to RN?            
3  MME direct information transfer handling
To solve the MME direct information transfer message routing issue, several potential solutions are investigated in the following sections.  
3.1 Option1: HeNB alike solution 
Actually, the solution is described in [2]. According to the solution, one of the cell ID of RN is used by the DeNB to route the MME direct information transfer to the RN cell. Given that the eNB ID of the RN and DeNB is same, the cell ID is the only the information that allows to identify a specific RN among several RNs under the same DeNB and among cells of the DeNB. Therefore, it is reasonable for the DeNB to use the cell ID of the RN as routing information to route related RIM information to a RN.
Observation 1: the cell ID of RN can be used by DeNB as routing information to route MME direct information transfer to the RN
A related issue of the HeNB alike solution is what routing information is used by the MME to determine the destination of the MME direct information transfer message. According to current specifications, the HeNB ID or eNB ID is used by the MME as routing information. However, different from Femto system, the cell ID of a RN served by a DeNB is unknown to MME. Though the HeNB ID can be used by the MME to route the concerned S1AP message to HeNB, the cell ID cannot be directly used to route the concerned S1AP message to RN. Therefore, a related open issue is how the MME differentiates the concerned S1AP message destined to a RN and that destined to a HeNB because both RN cell ID and HeNB ID are 28 bits in length. To solve the issue, an implementation specific mechanism is proposed in [2]. According to the solution, upon receiving the RAN information relay message, the MME checks if the related RIM information is destined to a HeNB or eNB checking the local stored HeNB/eNB info to find the target node. In case no destination node is found, the MME considers the RIM information is destined to a RN and routes it accordingly. 

The mechanism can work, however it has some disadvantages. First of all, it may bring some negative impact to the existing error handling mechanisms enforced by MME. Usually, when the instance value of a know IE is unexpected or unknown, the MME ignores the IE or discards the received message. Besides, it has negative impact to the latency to the message handling at MME because for each RN related message the MME has to check the local maintained database for HeNB first. The problem is more serious considering thousands and millions HeNB may be served by the MME. Furthermore, the mechanism has some potential scalability problems. If other subsystems need in future similar routing, how to differentiate different destination routing addresses? Given these disadvantages of the identified mechanism, it is necessary to find other potential alternative methods. 
Observation 2: The proposed implementation specific mechanism in MME to differentiate RIM routing information of RN and HeNB is not appropriate.
3.2 Option2: Explicit routing address discriminator based solution  
Given the disadvantages of the proposed MME implementation specific mechanism on handling the concerned MME Direct Information message, it is necessary to find other alternative solutions. According to RIM information IE defined in ‎[4], a dedicated sub-parameter RIM Routing Address discriminator is used to identify the specific routing address type. 

Table 11.3.70: RIM Routing Information IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	octet 1
	IEI

	octet 2, 2a
	Length Indicator 

	octet 3
	Spare
	RIM Routing Address

discriminator

	octet 4-n
	RIM Routing Address


The coding of RIM Routing Address discriminator (bits 4 to 1 of octet 3) is a binary number indicating which type of address is provided in octet 4-n. Currently, several values have been defined for different RAN system, such as GERAN cell, UTRAN RNC and E-UTRAN eNodeB or HeNB. Besides, all other values are reserved. Considering the function of RIM Routing Address discriminator IE and the enough reserved values, it feasible to define a new value for routing in relay deployments. For example, 0011 could represent a RN Cell Identifier used to identify a Relay node. 
Based on the new value indicated in the received GTP-C RAN Information Relay message, the MME immediately knows that the concerned S1AP message is destined to a RN cell, and then the MME can derive the DeNB ID from RIM routing address info (extracting the leftmost 20 bits of RN cell ID) and use it as routing information towards the DeNB serving the RN. Besides, when the RN initiates the eNB direct information transfer process, the RN shall include one of its cell ID as the RIM routing address info and set the RIM Routing Address discriminator IE to the value defined for RN so that the corresponding response message can be routed to the RN. The detail signalling process on handling MME direct information transfer message is shown in the following figure.     
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Figure 1 MME direct information transfer handling based on discriminator

Proposal 1: A new value of RIM routing address discriminator is used by the MME to identify a MME direct information transfer message destined to a RN.   
4 Conclusions
Proposal 1: A new value of RIM routing address discriminator is used by the MME to identify a MME direct information transfer message destined to a RN.   
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