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1. Introduction

TS 25.413 specifies the "Target ID" as the following ASN.1 type:

Choice Target ID


>Target RNC-ID


>>LAI





(Mandatory)

>>RAC




(Optional)

>>RNC-ID



(Mandatory)

>>Extended RNC-ID
(Optional)

>CGI


>> PLMN identity

(Mandatory)

>> LAC




(Mandatory)

>>CI





(Mandatory)

>>RAC




(Optional)

Currently, both GTP specs (TS 29.060 and TS 29.274) explicitly specify that Target ID shall contain Target RNC-ID
. That is, GTP will never convey CGI. According to ASN.1 rules, the encoding of a CHOICE value is the same as the encoding of a value of the chosen type. In this case, the selected type is Target RNC-ID, which is a SEQUENCE.

Simplified ASN.1 code from TS 25.413 is given below.

TestModule DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

TargetID ::= CHOICE {


targetRNC-ID


TargetRNC-ID,


cGI



CGI,


...

}

TargetRNC-ID ::= SEQUENCE {


lAI




LAI, -- mandatory, 5 octets long, type is LAI (see below)
  
rAC




OCTET STRING (SIZE (1)) OPTIONAL, -- type is RAC

rNC-ID



INTEGER, -- mandatory, 2 octets long type is RNC-ID

extendedRNC-ID

ProtocolExtensionContainer OPTIONAL -- 2 octets long (see below)
}

LAI ::= SEQUENCE {

   pLMNidentity
OCTET STRING (SIZE (3)), -- type is PLMNidentity

lAC



OCTET STRING (SIZE (2)), -- type is LAC

iE-Extensions


ProtocolExtensionContainer OPTIONAL , -- 2 octets long (see below)
}

ProtocolExtensionContainer {RANAP-PROTOCOL-EXTENSION : ExtensionSetParam} ::= 


SEQUENCE (SIZE (1..maxProtocolExtensions)) OF


ProtocolExtensionField {{ExtensionSetParam}}

END
Numerical encoding of the above depends of the encoding rules and on the presence of the optional parameters. 3GPP TS 25.413 mandates the usage of PER encoding:

9.4
Message Transfer Syntax

RANAP shall use the ASN.1 Basic Packed Encoding Rules (BASIC-PER) Aligned Variant as transfer syntax as specified in ref. [13].
The first octet of the aligned PER encoding for the CHOICE may have the following values:
	Bit
	Value
	Meaning

	8
	0 or 1
	CHOICE for Targert ID contains the extension marker (…), but there is no parameter beyond the extension marker. So, this "extention bit" shall be present, but shall be set to 0.

	7
	0 or 1
	CHOICE for Targert ID contains the extension marker (…) and therefore the index shall be present and encoded as a small non-negative whole number. In this case one bit encodes the index. The bit shall be set to 0 because the value to be encoded is within the range of the extension root.

	6
	0 or 1
	0 = RAC is absent from Target RNC-ID.

1 = RAC is present in Target RNC-ID.

	5
	0 or 1
	0 = Extended RNC-ID is absent from Target RNC-ID.

1 = Extended RNC-ID is present in Target RNC-ID.

	4
	0 or 1
	0 = iE-Extensions is absent from LAI.

1 = iE-Extensions is present in LAI.

	3
	0
	Padding

	2
	0
	

	1
	0
	


Table 1. First octet of the PER encoded targetID.
If fro the optional parameters only RAC is present, the above yields 0x20. Currently, GTP specs point to this value for PER encoding.
Table 2 below illustrates the ASN.1/PER encoding of the Target-ID for the TargetRNC-ID if from the optional parameters only RAC is present .

	Octet
	Parameter
	Presence
	Meaning

	1 to 2
	Type
	M
	ASN.1/PER encoded type.

	3 to 4
	Length
	M
	ASN.1/PER encoded length.

	5
	Preamble
	M
	Preamble (see the above Table 1).

	6 to 8
	pLMNidentity
	M
	MCC and MNC value within LAI.

	9 to 10
	lAC
	M
	LAC value within LAI.

	b
	rAC
	O
	Optional RAC value.

	d to (d+1)
	rNC-ID
	M
	RNC-ID value.


Table 2. Structure of the PER encoded targeted if only optional RAC is present.

All possible PER values for the Preamble are:

· 0x00 = no optional parameters

· 0x10 = Extended RNC-ID only

· 0x20 = RAC only

· 0x30 = RAC and Extended RNC-ID

· 0x08 = iE-Extensions only

· 0x18 = Extended RNC-ID and iE-Extensions

· 0x28 = RAC and iE-Extensions

· 0x38 = RAC, Extended RNC-ID and iE-Extensions

The problem is that, currently neither of the GTP specs includes the above information. Another problem is that current GTP specs don't say if GTP IE contains ASN.1/PER encoded value, or if only parameter values are present. In other words, it is not clear which of the optional parameters are assumed to be included. It looks to be a common industry understanding that only optional RAC shall be included.
Anyway, currently the mandatory part of the Target RNC-ID = 7 octets (excluding the length octet).
2. Other GTP IEs for which encoding is specified in other specs

Table 3 below lists potentially problematic GTPv1 IEs.

	GTPv1 IE
	GTPv1 messages
	Comment

	RANAP Cause 
	Forward Relocation Request

Forward Relocation Response
	OK, because it is only one octet long.

	Target Identification
	Forward Relocation Request
	Problematic, because the whole ASN.1/PER encoded "targetID" parameter should be copied from TS 25.413.

	UTRAN transparent container 
	Forward Relocation Request

Forward Relocation Response
	Probably refers to "Target/Source RNC to Source/Target RNC Transparent Container"s in TS 25.413. Problematic, because the whole ASN.1/PER encoded "-TransparentConteiner" parameter should be copied from TS 25.413.

	Selected PLMN ID 
	Forward Relocation Request
	OK, because it is a simple OCTET STRING in TS 25.413.

	BSS Container 
	Forward Relocation Request

Forward Relocation Response
	Probably refers to "Target/Source BSS to Source/Target BSS Transparent Container"s in TS 48.018. It is not clear however that first two octets from TS 48.018 shall be omitted.

	PS Handover XID Parameters 
	Forward Relocation Request
	OK, because XID parameters are specified as TLV encoded octets in TS 44.064/44.065 and GTP IE also includes "XiD parameters length".

	CSG Membership Indication 
	Forward Relocation Request
	OK, because it is explicitly specified.

	Additional RAB Setup Information 
	Forward Relocation Response
	OK, because it is explicitly specified.

	RAB Setup Information 
	Forward Relocation Response
	OK, because it is explicitly specified.

	RAB Context 
	SGSN Context Response

Forward SRNS Context
	OK, because it is explicitly specified.

	RAN Transparent Container 
	RAN Information Relay
	OK, because PDU Types are explicitly specified octets in TS 48.018.

	Source RNC PDCP context info (RRC Container) 
	Forward SRNS Context
	OK, because it is a simple OCTET STRING in TS 25.413.

	User Location Information.
	Many messages
	OK, because it is explicitly specified.

	User CSG Information (UCI).
	Many messages
	OK, because it is explicitly specified.


Table 3.  Problematic GTPv1 IEs

So, the above three GTPv1 IEs (Target Identification, UTRAN transparent container and BSS Container) that are included in GTPv1 Forward Relocation Request/Response messages need essential clarifications, or corrections.

Table 4 below lists potentially problematic GTPv2 IEs.

	GTPv2 IE
	GTPv2 messages
	Comment

	F-Cause (e.g. RANAP Cause)
	Forward Relocation Request

Forward Relocation Response

… etc.
	OK, because it is only one octet long.

	Target Identification
	Forward Relocation Request

Configuration Transfer Tunnel (Target eNodeB ID IE)
RAN Information Relay (RIM Routing Address IE)
	Target Type is already specified in Table 8.51-1. Target Types for "RNC/Home eNodeB/Cell ID" are okay, because it is explicit how they shall be coded.
"Target Type for RNC ID" is however problematic, because the whole ASN.1/PER encoded "targetRNC-ID" parameter should be copied from TS 25.413. 

	F-Container 
	Forward Relocation Request (UTRAN/E-UTRAN Transparent Container)
Forward Relocation Response (UTRAN/E-UTRAN Transparent Container)
Forward Access Context Notification (E-UTRAN Transparent Container)
Configuration Transfer Tunnel Message (E-UTRAN Transparent Container)
RAN Information Relay (BSS Container)
	Container Type for "BSS Container" is okay, because it is explicit. 
Container Types for "UTRAN and E-UTRAN Transparent Containers" probably refer to "Target/Source eNB  to Source/Target eNB Transparent Container"s. These are problematic, because the whole ASN.1/PER encoded "-TransparentConteiner" parameters should be copied from TS 25.413 and TS 36.413.

	Selected PLMN ID
	Forward Relocation Request
	OK, because it is a simple OCTET STRING in TS 36.413

	Source RNC PDCP context info (RRC Container) 
	Forward SRNS Context
	OK, because it is a simple OCTET STRING in TS 25.413.

	Bearer/Flow QoS
	Few messages.
	OK, because it is explicit that he encoding in TS 24.301 and TS 36.413 is different from the encoding in GTPv2 spec.

	Source Identification
	Forward Relocation Request
	"Target Cell ID" and "Source Type for Cell ID" are okay, because it is explicit which octets form TS 48.018 shall be copied here.
"Source Type for RNC ID" are however problematic, because it is not clear if the whole ASN.1/PER encoded "sourceRNC-ID" shall be copied from TS 25.413 or not.

	MBMS Service Area
	Few messages.
	OK, because the AVP Headers from RFC3588 are explicitly excluded.

	MBMS Session Identifier
	Few messages.
	OK, because it is only one octet long.

	MBMS Session Duration
	Few messages.
	OK, because the AVP Headers from RFC3588 are explicitly excluded.

	MBMS IP Multicast Distribution
	Few messages.
	OK, because it an enumeration.

	Local Distinguished Name (LDN)
	Few messages.
	OK, because it is explicitly specified.

	MBMS Time to Data Transfer
	Few messages.
	OK, because the IEI and length indicator octets from TS 48.018 are explicitly excluded.

	MBMS Service Area
	Few messages.
	OK, because the AVP Headers from RFC3588 are explicitly excluded.

	MBMS Session Identifier
	Few messages.
	OK, because it is only one octet long.

	MBMS Flow Identifier
	Few messages.
	OK, because the AVP Headers from RFC3588 are explicitly excluded.


Table 4. Problematic GTPv2 IEs

3. GTPv1 problem
Below is the quote of the Target ID IE type definition form TS 29.060.
7.7.37
Target Identification

The Target Identification information element contains the identification of a target RNC. Octets 4-n shall be encoded as the "Target RNC-ID" part of the "Target ID" parameter in 3GPP TS 25.413 [7]. Therefore, the "Choice Target ID" that indicates "Target RNC-ID" (numerical value of 0x20) shall not be included in the "Target RNC-ID" value in octets 4-n.

	
	
	Bits


	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 
	Type = 138 (Decimal)
	

	
	2-3
	Length
	

	
	4-n
	Target RNC-ID
	

	
	
	
	


Figure 51: Target Identification Information Element
Let's look into examples that identify the problem.
Example 0. LAI + RNC-ID

GTPv1 sending entity will encode the Target ID IE as follows:

	
	
	Bits


	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 
	Type = 138 (Decimal)
	

	
	2-3
	Length = 7
	

	
	4-6
	MCC+MNC (M)
	

	
	7-8
	LAC (M)
	

	
	9-10
	RNC-ID (M)
	

	
	
	
	


The solution would be that the receiver checks that the overall length = 7 and therefore only mandatory LAI and RNC-ID are present. This hold only and only if the sender does not include the optional iE-Extensions parameter in LAI.

Example 1. LAI + RAC + RNC-ID

GTPv1 sending entity will encode the Target ID IE as follows:

	
	
	Bits


	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 
	Type = 138 (Decimal)
	

	
	2-3
	Length = 8
	

	
	4-6
	MCC+MNC (M)
	

	
	7-8
	LAC (M)
	

	
	9
	RAC (O)
	

	
	10-11
	RNC-ID (M)
	

	
	
	
	


The solution would be that the receiver checks that the overall length = 8 and subtracts mandatory 7 octets, which yields a 1 octet long optional IE. Obviously, that's RAC. This hold only and only if the sender does not include the optional iE-Extensions parameter in LAI.
Example 2. LAI + RNC-ID + Extended RNC-ID

GTPv1 sending entity will encode the Target ID IE as follows:

	
	
	Bits


	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 
	Type = 138 (Decimal)
	

	
	2-3
	Length = 9
	

	
	4-6
	MCC+MNC (M)
	

	
	7-8
	LAC (M)
	

	
	9-10
	RNC-ID (M)
	

	
	11-12
	Extended RNC-ID (O)
	

	
	
	
	


The solution would be that the receiver checks that the overall length = 9 and subtracts mandatory 7 octets, which yields a 2 octets long optional IE. Obviously, that's Extended RNC-ID. This hold only and only if the sender does not include the optional iE-Extensions parameter in LAI.
Example 3. LAI + RAC + RNC-ID + Extended RNC-ID

GTPv1 sending entity will encode the Target ID IE as follows:

	
	
	Bits


	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 
	Type = 138 (Decimal)
	

	
	2-3
	Length = 10
	

	
	4-6
	MCC+MNC (M)
	

	
	7-8
	LAC (M)
	

	
	9
	RAC (O)
	

	
	10-11
	RNC-ID (M)
	

	
	12-13
	Extended RNC-ID (O)
	

	
	
	
	


The solution would be that the receiver checks that the overall length = 10 and subtracts mandatory 7 octets, which yields a 3 octet long fields. Currently that could be only RAC + Extended RNC-ID. This hold only and only if the sender does not include the optional iE-Extensions parameter in LAI.
Example 4. Adding a new filed to Target RNC-ID

If after Rel-10 (Rel-11, or later) RAN3 adds another mandatory or optional filed to Target RNC-ID ASN.1 type, which is 1, 2 or 3 octets long, the received has no chance to correctly decode it. The figure below illustrates the problem for one octet long new IE.

	
	
	Bits


	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 
	Type = 138 (Decimal)
	

	
	2-3
	Length = 10
	

	
	4-6
	MCC+MNC (M)
	

	
	7-8
	LAC (M)
	

	
	9-10
	RNC-ID (M)
	

	
	11-12
	Extended RNC-ID (O)
	

	
	13
	New IE (O)
	

	
	
	
	


The receiver has no way to tell the difference between the above and the coding in the example 3. On of the possible solutions would be specifying new GTP IE type for such extended Target RNC-ID ASN.1 type.
This problem will be further complicated if the sender includes either of the other optional parameters (extendedRNC-ID and/or iE-Extensions).

4. GTPv2 problem

GTPv2 problems are similar to GTPv1 ones. Four GTPv2 IEs (Target Identification, F-Container and Source Identification) that are included in at least GTPv2 Forward Relocation Request message need essential clarifications, or corrections.

Let's illustrate GTPv2 problems with Target Identification IE example. 
8.51
Target Identification

The Target Identification information element is coded as depicted in Figure 8.51-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 121 (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5
	Target Type
	

	
	6 to (n+4)
	Target ID
	


Figure 8.51-1: Target Identification

Target Type values are specified in Table 8.51-1.

The Target Type is RNC ID for SRNS relocation procedure, handover to UTRAN and RAN Information Relay towards UTRAN or GERAN operating in GERAN Iu mode. In this case the Target ID field shall be encoded as the Target RNC-ID part of the "Target ID" parameter in 3GPP TS 25.413 [33]. Therefore, the "Choice Target ID" that indicates "Target RNC-ID" (numerical value of e.g. 0x20) shall not be included (value in octet 5 specifies the target type).
The Target Type is Macro eNodeB ID for handover to E-UTRAN Macro eNodeB and RAN Information Relay towards E-UTRAN. In this case the coding of the Target ID field shall be coded as depicted in Figure 8.51-2.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	6
	MCC digit 2
	MCC digit 1
	

	
	7
	MNC digit 3
	MCC digit 3
	

	
	8
	MNC digit 2 
	MNC digit 1
	

	
	9
	Spare
	Macro eNodeB ID
	

	
	10 to 11
	Macro eNodeB ID
	

	
	12 to 13
	Tracking Area Code (TAC)
	


Figure 8.51-2: Target ID for Type Macro eNodeB

The Macro eNodeB ID consists of 20 bits. Bit 4 of Octet 9 is the most significant bit and bit 1 of Octet 11 is the least significant bit. The coding of the Macro eNodeB ID is the responsibility of each administration. Coding using full hexadecimal representation shall be used.
The Target Type is Home eNodeB ID for handover to E-UTRAN Home eNodeB. In this case the coding of the Target ID field shall be coded as depicted in Figure 8.51-3.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	6
	MCC digit 2
	MCC digit 1
	

	
	7
	MNC digit 3
	MCC digit 3
	

	
	8
	MNC digit 2 
	MNC digit 1
	

	
	9
	Spare
	Home eNodeB ID
	

	
	10 to 12
	Home eNodeB ID
	

	
	13 to 14
	Tracking Area Code (TAC)
	


Figure 8.51-3: Target ID for Type Home eNodeB

The Home eNodeB ID consists of 28 bits. See 3GPP TS 36.413 [10]. Bit 4 of Octet 9 is the most significant bit and bit 1 of Octet 12 is the least significant bit. The coding of the Home eNodeB ID is the responsibility of each administration. Coding using full hexadecimal representation shall be used.
The Target Type is Cell Identifier for handover to GERAN and RAN Information Relay towards GERAN. In this case the coding of the Target ID field shall be same as the Octets 3 to 10 of the Cell Identifier IEI in 3GPP TS 48.018 [34].

Table 8.51-1: Target Type values and their meanings

	Target Types
	Values (Decimal)

	RNC ID
	0

	Macro eNodeB ID
	1

	Cell Identifier
	2

	Home eNodeB ID
	3

	<spare>
	4 to 255


Here, only Figure 8.51-1: Target Identification is problematic, because Target Types do not contain sufficient info (see Table 8.51-1: Target Type values and their meanings). So, the problem is exactly the same as in GTPv1.
5. Conclusions

Currently, GTPv1 and GTPv2 specs define ambiguous mapping of few non-GTP parameters to GTP IE types, which will cause frequent and serious misoperations in multivendor networks.
6. Proposal

It is proposed to address the above mentioned deficiency and case-by-case explicitly specify the mapping rules.
* * * 1st change to pre-Rel-11 GTPv1 * * * *

7.7.37
Target Identification

The Target Identification information element contains the identification of a target RNC. Octets 4-n shall be encoded as the "Target RNC-ID" part of the "Target ID" parameter in 3GPP TS 25.413 [7], which is specified in Figure 51 below. Therefore, the "Choice Target ID" that indicates "Target RNC-ID" (numerical value of e.g. 0x20) shall not be included in octets 4-n. Also, the optional iE-Extensions parameter shall not be included.
	
	
	Bits


	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 
	Type = 138 (Decimal)
	

	
	2 to 3
	Length = n
	

	
	4 to 6
	MCC+MNC
	

	
	7 to 8
	LAC
	

	
	a
	RAC (optional)
	

	
	b to (b+1)
	RNC-ID
	

	
	c to (c+1)
	Extended RNC-ID (optional)
	

	
	
	
	


Figure 51: Target Identification Information Element
Below are the possible values for length variable 'n'.

-
if neither of the optional IEs (RAC and Extended RNC-ID) are included, n = 7 and the IE overall length is 10 octets.
-
if only optional RAC is included, n = 8 and the IE overall length is 11 octets.
-
if only optional Extended RNC-ID is included, n = 9 and the IE overall length is 12 octets
-
if both optional IEs (RAC and Extended RNC-ID) are included, n = 10 and the IE overall length is 13 octets
* * * 2nd change to pre-Rel-11 GTPv1 * * * *

7.7.38
UTRAN Transparent Container
The UTRAN transparent container information element contains the radio-related information. The contents of this information element are only used by RNC so that GSN does not refer the contents.
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Figure 52: UTRAN Transparent Container Information Element
Octets 4 to n contain ASN.1/PER encoded binary value of a "Target/Source RNC to Source/Target RNC Transparent Container" parameter, which is specified in 3GPP TS 25.413 [7].
* * * 3rd change to pre-Rel-11 GTPv1 * * * *

7.7.72
BSS Container
The BSS Container information element contains the radio-related information in the source cell to target cell direction and radio-related and core network information in the target cell to source cell direction ("Target/Source BSS to Source/Target BSS Transparent Container"). The content of this container is the same as octets 3 to n of the Target/Source BSS to Source/Target BSS Transparent Container IEI, which are defined in 3GPP TS 48.018 [20].

	Bits

	Octets
	8
	7
	6
	5
	4
	3
	2
	1

	1
	Type = 173 (Decimal)

	2-3
	Length

	4 -n
	BSS Container


Figure 7.7.72.1: BSS Container Information Element

* * * 1st change to pre-Rel-11 GTPv2 * * * *

8.51
Target Identification

The Target Identification information element is coded as depicted in Figure 8.51-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 121 (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5
	Target Type
	

	
	6 to (n+4)
	Target ID
	


Figure 8.51-1: Target Identification

Target Type values are specified in Table 8.51-1.

The Target Type is RNC ID for SRNS relocation procedure, handover to UTRAN and RAN Information Relay towards UTRAN or GERAN operating in GERAN Iu mode. In this case the Target ID field shall be encoded as the Target RNC-ID part of the "Target ID" parameter in 3GPP TS 25.413 [33], which is specified in Figure 8.51-1a below. Therefore, the "Choice Target ID" that indicates "Target RNC-ID" (numerical value of e.g. 0x20) shall not be included (value in octet 5 specifies the target type). Also, the optional iE-Extensions parameter shall not be included.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	6
	MCC digit 2
	MCC digit 1
	

	
	7
	MNC digit 3
	MCC digit 3
	

	
	8
	MNC digit 2 
	MNC digit 1
	

	
	9 to 10
	LAC
	

	
	a
	RAC (optional)
	

	
	b to (b+1)
	RNC-ID
	

	
	c to (c+1)
	Extended RNC-ID (optional)
	


Figure 8.51-1a: Target ID for Type RNC ID
Below are the possible values for length variable 'n'.

-
if neither of the optional IEs (RAC and Extended RNC-ID) are included, n = 8 and the IE overall length is 12 octets.
-
if only optional RAC is included, n = 9 and the IE overall length is 13 octets.
-
if only optional Extended RNC-ID is included, n = 10 and the IE overall length is 14 octets.
-
if both optional IEs (RAC and Extended RNC-ID) are included, n = 11 and the IE overall length is 15 octets.
The Target Type is Macro eNodeB ID for handover to E-UTRAN Macro eNodeB and RAN Information Relay towards E-UTRAN. In this case the coding of the Target ID field shall be coded as depicted in Figure 8.51-2.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	6
	MCC digit 2
	MCC digit 1
	

	
	7
	MNC digit 3
	MCC digit 3
	

	
	8
	MNC digit 2 
	MNC digit 1
	

	
	9
	Spare
	Macro eNodeB ID
	

	
	10 to 11
	Macro eNodeB ID
	

	
	12 to 13
	Tracking Area Code (TAC)
	


Figure 8.51-2: Target ID for Type Macro eNodeB

The Macro eNodeB ID consists of 20 bits. Bit 4 of Octet 9 is the most significant bit and bit 1 of Octet 11 is the least significant bit. The coding of the Macro eNodeB ID is the responsibility of each administration. Coding using full hexadecimal representation shall be used.
The Target Type is Home eNodeB ID for handover to E-UTRAN Home eNodeB. In this case the coding of the Target ID field shall be coded as depicted in Figure 8.51-3.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	6
	MCC digit 2
	MCC digit 1
	

	
	7
	MNC digit 3
	MCC digit 3
	

	
	8
	MNC digit 2 
	MNC digit 1
	

	
	9
	Spare
	Home eNodeB ID
	

	
	10 to 12
	Home eNodeB ID
	

	
	13 to 14
	Tracking Area Code (TAC)
	


Figure 8.51-3: Target ID for Type Home eNodeB

The Home eNodeB ID consists of 28 bits. See 3GPP TS 36.413 [10]. Bit 4 of Octet 9 is the most significant bit and bit 1 of Octet 12 is the least significant bit. The coding of the Home eNodeB ID is the responsibility of each administration. Coding using full hexadecimal representation shall be used.
The Target Type is Cell Identifier for handover to GERAN and RAN Information Relay towards GERAN. In this case the coding of the Target ID field shall be same as the Octets 3 to 10 of the Cell Identifier IEI in 3GPP TS 48.018 [34].

Table 8.51-1: Target Type values and their meanings

	Target Types
	Values (Decimal)

	RNC ID
	0

	Macro eNodeB ID
	1

	Cell Identifier
	2

	Home eNodeB ID
	3

	<spare>
	4 to 255


* * * 2nd change to pre-Rel-11 GTPv2 * * * *

8.48
Fully Qualified Container (F-Container)

Fully Qualified Container (F-TEID) is coded as depicted in Figure 8.48-1.

All Spare bits are set to zeros by the sender and ignored by the receiver.  If the F-Container field is constructed from the received container in the message on the Iu-PS or S1-AP interface, the F-Container field shall be encoded as the content part (excluding IE-ID, criticality, pad and length part) of corresponding parameter.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 118 (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5
	Spare
	Container Type
	

	
	6 to (n+4)
	F-Container field
	


Figure 8.48-1: Full Qualified Container (F-Container)

The Container Type is coded as below:

-
If this field is set to 1, then the F-Container field present the UTRAN transparent container, which contains ASN.1/PER encoded binary value of a "Target/Source RNC to Source/Target RNC Transparent Container" parameter that is specified in 3GPP TS 25.413 [33].

-
If this field is set to 2, then the F-Container field present the BSS container.
-
If this field is set to 3, then the F-Container field present the E-UTRAN transparent container, which contains ASN.1/PER encoded binary value of a "Target/Source eNB to Source/Target eNB Transparent Container" parameter that is specified in 3GPP TS 36.413 [10]. 

The BSS Container IE in the Bearer Context IE in Forward Relocation Request and Context Response messages is coded as depicted in Figure 8.48-2.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	6
	Spare
	PHX
	SAPI
	RP
	PFI
	

	
	a
	Packet Flow ID
	

	
	b
	SAPI
	Spare
	Radio Priority
	

	
	c
	XiD parameters length
	

	
	d to n
	XiD parameters
	


Figure 8.48-2: BSS Container
The flags PFI, RP, SAPI and PHX in octet 6 indicate the corresponding type of parameter (Packet FlowID, Radio Priority, SAPI and PS handover XID parameters) shall be present in a respective field or not. If one of these flags is set to "0", the corresponding field shall not be present at all. The Spare bit shall be set to zero by the sender and ignored by the receiver.

If PFI flag is set, Packet Flow ID shall be present in Octet a.

If RP flag is set, Radio Priority shall be present in Octet b.

If SAPI flag is set, SAPI shall be present in Octet b.

If PHX flag is set:

· XiD parameters length is present in Octet c.

· XiD parameters are present in Octet d to n.

* * * 3rd change to pre-Rel-11 GTPv2 * * * *

8.59
Source Identification

The Source Identification information element is coded as depicted in Figure 8.59-1.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 129 (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5 to 12
	Target Cell ID
	

	
	13
	Source Type
	

	
	14 to (n+4)
	Source ID
	


Figure 8.59-1: Source Identification

The Target Cell ID shall be same as the Octets 3 to 10 of the Cell Identifier IEI in 3GPP TS 48.018 [34].

Source Type values are specified in Table 8.59-1.

The Source Type is Cell ID for PS handover from GERAN A/Gb mode. In this case the coding of the Source ID field shall be same as the Octets 3 to 10 of the Cell Identifier IEI in 3GPP TS 48.018 [34].

The Source Type is RNC ID for PS handover from GERAN Iu mode or for inter-RAT handover from UTRAN. In this case the Source ID field shall be encoded as the Source RNC-ID part of the "Source ID" parameter in 3GPP TS 25.413 [33]. Therefore, ASN.1/PER encoded binary value of the "Source RNC ID" shall be copied into octets 14 to (n+4).
Table 8.59-1: Source Type values and their meanings

	Source Types
	Values (Decimal)

	Cell ID
	0

	RNC ID
	1

	reserved (NOTE)
	2

	<spare>
	3-255

	NOTE:

This value was allocated in an earlier version of the protocol and shall not be used.
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