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1 Introduction
Two class 2 procedures, i.e. eNB direct information transfer and MME direct information transfer procedure, were introduced into the technical specification in order to support the Network Assisted Cell Change (NACC) from E-UTRAN to GERAN at RAN3#62 meeting. For routing purpose in GERAN side, eNB shall construct an appropriate BSSGP RIM PDU including source eNB address and destination GERAN cell address before initiating the direct information transfer procedures.
2 Background
2.1 RIM addressing and routing principles
Every RIM PDU included in the BSSGP PDU shall include both source address and destination address to support the RIM PDU routing. When SGSN supporting RIM procedures receives the RIM PDU, it will route the RIM PDU to the proper destination node based on the destination address.
When RIM is used to support the exchange of information with a peer application entity located in GERAN , the cell identifier (RAI + CI) of any cell parented by the BSS to identify the corresponding BSS. 
When RIM is used to support the exchange of information with a peer application entity located in UTRAN, the RNC identifier shall be used as the RIM Routing Address to identify the corresponding RNS.
A SGSN shall use the destination address included in each RIM PDU either to send the PDU to the relevant BSS or RNS through the Gb or the Iu interface respectively, or to tunnel the PDU towards the target SGSN parenting the destination node through the Gn interface.
When RIM is used to support the exchange of information with a peer application entity located in E-UTRAN, the global eNB identifier shall be used as the RIM Routing Address (Source Cell Identifier or Destination Cell Identifier) to identify the corresponding eNodeB.

2.2 RIM routing address definition
In Ref [6] we find the following RIM routing address definition:

Each RIM PDU shall contain the source address and target address defined as following:
	Destination Cell Identifier
	RIM Routing Information
	M

	Source Cell Identifier
	RIM Routing Information
	M


Destination Cell Identifier or Source Cell Identifier element uniquely identifies either a cell within a GERAN BSS or a UTRAN RNC. The element coding is:

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. The RIM Routing Address discriminator is coded as follows:

Bits

4321

0000
A Cell Identifier is used to identify a GERAN cell.

0001
An RNC identifier is used to identify a UTRAN RNC.

0010
A Global eNB ID is used to identify an E-UTRAN eNodeB or HeNB

All other values are reserved.

The coding of octet 4-n depends on the RIM Routing Address discriminator (octet 3) as it is specified below.

RIM Routing Address discriminator = 0000:

The RIM Routing Address field contains a Cell Identifier and is coded as the value part (octet 3 to octet 10) of the Cell Identifier information element specified in sub-clause 11.3.9.

RIM Routing Address discriminator = 0001:

The RIM Routing Address field contains an RNC identifier and is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Octets 4 to 9 contain the value part (starting with octet 2) of the Routing Area Identification IE defined in 3GPP TS 24.008, not including 3GPP TS 24.008 IEI
	octets 4-9

	RNC-ID (or Extended RNC-ID)
	octet 10

	RNC-ID (or Extended RNC-ID) (continued)
	octet 11


The octets 10-11 contain the RNC-ID (0..4095) or the Extended RNC-ID (4096..65535)  - see 3GPP TS 25.413:

-
The least significant bit of RNC-ID is octet 11 bit 1 and most significant bit is octet 10 bit 4. In the octet 10 bits 5-8 are set to "0000".

-
The least significant bit of Extended RNC-ID is octet 11 bit 1 and most significant bit is octet 10 bit 8.

RIM Routing Address discriminator = 0010:

The RIM Routing Address field contains an E-UTRAN global eNB ID and is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	MCC digit 2
	MCC digit 1
	octet 4

	MNC digit 3
	MCC digit 3
	octet 5

	MNC digit 2
	MNC digit 1
	octet 6

	Global eNB ID
	octet 7

	Global eNB ID (continued)
	octet 8

	Global eNB ID (continued)
	octet 9

	Global eNB ID (continued)
	CSG ID
	spare
	octet 10


The octets 4-6 contain the PLMN-ID and octets 7-10 contain the eNB ID and the CSG indicator:

-
The eNB ID can consist of a Macro eNB ID of 20 bits or of a Home eNB ID of 28 bits, see 3GPP TS 36.413.  The least significant bit of the Macro and Home eNB ID is octet 10 bit 5. The most significant bit for the Home eNB ID is octet 7 bit 8. The most significant bit for the Macro eNB ID is octet 8 bit 8 and octet 7 is set to ‘00000000’. 
-
Octet 10 bit 4 contains the CSG indicator. The CSG indicator defines if the Global eNB ID is a Macro or Home eND ID.

- 
Octet 10 bit 1 to 3 are set to ‘000’.
3 Discussion
3.1 RIM PDU routing methods for eNB
In order to support the RIM in E-UTRAN, eNB shall set the proper source address for the RIM PDU. Then the GERAN side will find the proper MME pool according to this address for response routing purpose. 
For example,
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ENB 1 intends to get the RIM (NACC) information from BSC. Then the steps are described as following:

1. ENB1 initiates the RIM request to the BSC through the MME1 and SGSN relay function;
2. BSC shall packet the requested information and send the RIM response to the SGSN when it received the RIM request;
3. BSC sends the RIM message to the SGSN; SGSN should route the RIM response to the proper MME pool (MME pool 1);
4. MME should route the RIM information to the ENB 1. Then the RIM procedures successfully completed.

According to current specifications, the SGSN doesn’t have sufficient information in the RIM routing address field for finding the route to MME pool 1. 
In case the SGSN route the response message to the MME pool2, eNB 1 may never receive the response message and the RIM procedure is failed.
In order to solve this problem, SGSN need more address information to route the response message to the proper MME pool in addition to Global eNB Identity.
Corresponding to the problem mentioned above, two methods are introduced as following sections:
3.1.1 Method 1: Routing supported by TAI
Looking at the method for finding the target eNB in S1 handover case, the target eNB can be found based on the TAI that is served by the target eNB and the target eNB Identity. In this method the structure of the source address shall contain the two parts, i.e. TAI and the Global eNB ID. The TAI is used by SGSN to find proper MME pool. And the ENB ID is used by MME to find proper eNB.
RIM Routing Address can be defined as following:
	8
	7
	6
	5
	4
	3
	2
	1
	

	TAI MCC digit 2
	TAI MCC digit 1
	octet 4

	TAI MNC digit 3
	TAI MCC digit 3
	octet 5

	TAI MNC digit 2
	TAI MNC digit 1
	octet 6

	TAC
	octet 7-8

	MCC digit 2
	MCC digit 1
	octet 9

	MNC digit 3
	MCC digit 3
	octet 10

	MNC digit 2
	MNC digit 1
	octet 11

	Global eNB ID
	octet 12

	Global eNB ID (continued)
	octet 13

	Global eNB ID (continued)
	octet 14

	Global eNB ID (continued)
	CSG ID
	spare
	octet 15


For RIM message routing purpose, the TAI included in the Routing Address should be any one TAI that served by the eNB that requests the information.
3.1.2 Method 2: Routing supported by configuration
3.1.2.1 Method 2-1 Routing supported by configuration variation 1
SGSN stores a new routing table between eNB ID and MME. 

Then SGSN can route the RIM PDU to the correct MME pool by inquiring this table.
3.1.2.2 Method 2-2: Routing supported by configuration variation 2
SGSN stores a new routing between PLMN and MME;
MME stores the routing table between eNB ID and MME.

SGSN will route the RIM message to the proper MME within PLMN. Then MME received this message shall route RIM message to the proper MME according to the eNB ID.

4 Conclusion & Proposal
Based on the above discussion, the following conclusions can be drawn:
Additional routing table(s) need to be configured for supporting RIM PDU routing purpose in Method 2-1 and 2-2. In addition method 2-2 will add some delay when the RIM PDU is not routed the shortest way to the source eNB.
In order to simplify the system and reusing current routing mechanisms, Method 1 (adding TAI to source address) is proposed to be RIM routing common approach. As the specifications holding the RIM routing address definition is under GERAN control, it is proposed to send an LS to GERAN.
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