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1
Introduction
RIM protocol is used between the RNC and the eNB to exchange SIB information or SON related information. RIM is an end to end protocol between two RAN nodes. Each RAN node includes a RIM Routing Address in the BSSGP PDU which contains both a destination address and a source address. Once the destination node has been reached, it reuses the included source address into a destination address in order to reply.

It is therefore important that both RNC and eNB have the same understanding of the encoding of this RIM Routing Address otherwise the routing would fail end to end.

2
Description of the issue
The coding of this RIM Routing Address, which is specified in TS48.018, is currently ambiguous with regards to the use of TLV and asn.1 encoding.

11.3.70
RIM Routing Information

This information element uniquely identifies either a cell within a GERAN BSS, a UTRAN RNC or an E-UTRAN eNodeB. The element coding is:

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. 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
An eNB identifier 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.

Encoding of the RNC-ID
When the RNC is the (source or) destination address, the coding clearly only includes the value part of the IE defined in TS25.413:

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.

Encoding of the eNB-ID

In contrast, the encoding of the eNB ID is not very explicit and described by a simple reference to TS36.413:

RIM Routing Address discriminator = 0010:

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

	8
	7
	6
	5
	4
	3
	2
	1
	

	Octets 4 to 8 contain the value part (starting with octet 2) of the Tracking Area Identity IE defined in 3GPP TS 24.301 [37], not including 3GPP TS 24.301 IEI [37]
	octet 4-8

	Global eNB ID
	octet 9-n


Octets 9-n contain the Global eNB ID (see 3GPP TS 36.413 [36]) of the eNodeB.
The Global eNB-ID is specified in TS36.413 as follows in asn.1:
Global-ENB-ID ::= SEQUENCE {


pLMNidentity


PLMNidentity,


eNB-ID




ENB-ID,


iE-Extensions


ProtocolExtensionContainer { {GlobalENB-ID-ExtIEs} } OPTIONAL,


...

}

GlobalENB-ID-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

ENB-ID ::= CHOICE {


macroENB-ID


BIT STRING (SIZE(20)),


homeENB-ID


BIT STRING (SIZE(28)),


...

}

If the asn.1 structure of the Global eNB-ID is to be included, this means one extra leading octet because the extension marker (“…”) and the optional IE (iE-Extensions) both require one bit to be encoded and because S1AP is octet-aligned. This octet will be set to 00 because both the extension (…) and the optional IE are not present. After this leading octet, three bytes for the pLMNidentity and 4 bytes for eNB-ID. But the fact that this is an extensible structure also means that these bytes must be preceded by a length indicator, as otherwise it is not possible to extend the definition of the Global eNB ID.
It seems that, despite the encoding of the RNC-ID has been made without asn.1 structure as presented here-above, the full asn.1 structure was meant to be included for the Global eNB ID. Otherwise it would be difficult to determine if the Global eNB ID includes a macro eNB ID or a Home eNB ID and also it would be less flexible to extend this Global eNB ID in the future.
Proposal 1: encode the Global eNB ID contained in the RIM Routing Address with its asn.1 structure.

Given the resulting different encodings when comparing RNC ID and Global eNB ID, the ambiguity must be removed whether the asn.1 structure of the Global-eNB ID must be included or not in the RIM Routing Address in order to avoid the IOT issue.
3
Conclusion and Proposals
This paper has presented why there is an IOT issue with the current definition of the RIM Routing Address when the Global eNB ID needs to be included. The following proposals are made:

Proposal 1: encode the Global eNB ID contained in the RIM Routing Address with its asn.1 structure.

Proposal 2: clarify accordingly the encoding in TS48.018 as follows
Octets 9-n contain the Global eNB ID (as defined in 3GPP TS 36.413 [36] section 9.3.4 including the asn.1 structure) of the eNodeB.
Proposal 3: send an LS to GERAN2 to endorse the corresponding TS48.018 CR. The LS is in tdoc R3-121028. The example TS48.018 CR to be attached to the LS is in R3-121029
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