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1. Introduction
This P-CR proposes the information elements description for all the information elements used in NqAP protocol,to be captured under clause 9 of 3GPP TS 29.405.
2. Reason for Change
Information Element description for the various information elements for the NqAP protocol needs to be defined in TS 29.405.
3. Proposal

It is proposed to capture the changes given below as the description for the RAN Associated Information, RAN Identifier, Subscriber Information, IMSI and APN information elements under clause 9 of TS 29.405.
* * * First Change * * * *
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".

[3]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[4]
3GPP TS 29.303: "Domain Name System Procedures; Stage 3"

[5]
3GPP TS 23.003: "Numbering, addressing and identification".
[6]
IETF RFC 791 (September 1981): "Internet Protocol".

[7]
IETF RFC 2460 (December 1998): "Internet Protocol, Version 6 (IPv6) Specification".

[8]
IETF RFC 4960 (September 2007): "Stream Control Transmission Protocol".
[x]
ITU-T Recommendation E.212: "The international identification plan for mobile terminals and mobile users".

[y]
3GPP TS 29.274: "3GPP Evolved Packet System (EPS); Evolved General Packet Radio Service (GPRS) Tunneling Protocol for Control plane (GTPv2-C); Stage 3".
* * * Second Change * * * *
5.2.2.2
Procedures in the MME
When the MME receives the NqAP-IMSI-APN-INFORMATION-REQUEST message from the RCAF, the MME shall report in the NqAP-IMSI-APN-INFORMATION-RESPONSE message, for each eNodeB or E-UTRAN cell requested by the RCAF:

-
the Macro eNodeB ID or Home eNodeB ID or the E-UTRAN cell ID in the RAN Identifier value field of the RAN Identifier IE for which the MME(s) report the IMSI and the APN information. 

-
all the subscribers that are currently in ECM-CONNECTED state and having active E-RABs under the given eNodeB or E-UTRAN cell in the Subscriber-Information IE. Multiple instances of the Subscriber-Information IE shall be included if there are multiple subscribers under the given eNodeB or E-UTRAN cell.

-
for each subscriber, the IMSI in the IMSI IE and APNs currently having active PDN connections in the APN IE. Multiple instances of the APN IE shall be included under a Subscriber-Information IE if the subscriber has active PDN connections towards multiple APNs. 
The information reported by the MME for each eNodeB or E-UTRAN cell shall be encoded as an instance of the RAN Associated Information IE.
For a single NqAP-IMSI-APN-INFORMATION-REQUEST message from the RCAF, the MME may send multiple NqAP-IMSI-APN-INFORMATION-RESPONSE messages. 

Editor’s Note:
It is FFS whether to define an additional option to allow the MME to use push mechanism to report delta change IMSI / APN information to the RCAF.

Editor’s Note:
It is FFS whether every NqAP-IMSI-APN-INFORMATION-REQUEST message shall always have at least one NqAP-IMSI-APN-INFORMATION-RESPONSE message.

* * * Third Change * * * *
5.3.2.2
Procedures in the SGSN

When the SGSN receives the NqAP-APN-INFORMATION-REQUEST message from the RCAF, the SGSN shall report in the NqAP-APN-INFORMATION-RESPONSE message:

-
list of subscribers for which the APN information is provided by the SGSN, in the Subscriber-Information IE. Multiple instances of the Subscriber-Information IE shall be included if there are multiple subscribers for which the SGSN is reporting the APN information. Each instance of the Subscriber-Information IE contains:

-
the IMSI of the subscriber encoded in the IMSI IE;

-
the APNs currently having active PDP contexts encoded in the APN IE. Multiple instances of the APN IE shall be included under a Subscriber-Information IE if the subscriber has active PDP contexts towards multiple APNs. 
In a pooled SGSN scenario each SGSN may have only a subset of IMSIs registered. An SGSN shall report the APN information only for the IMSIs it knows.
For a single NqAP-APN-INFORMATION-REQUEST message from the RCAF, the SGSN may send multiple NqAP- APN-INFORMATION-RESPONSE messages. 

Editor’s Note:
It is FFS whether to define an additional option to allow the SGSN to use a push mechanism to report delta change APN information to the RCAF.

Editor’s Note:
It is FFS whether every NqAP-APN-INFORMATION-REQUEST message shall always have at least one NqAP-APN-INFORMATION-RESPONSE message.

* * * Third Change * * * *
9.4
Information elements
9.4.1
International Mobile Subscriber Identity (IMSI)
The International Mobile Subscriber Identity (IMSI) IE represents the IMSI of the subscriber. The sending entity copies the value part of the IMSI into octets 4 to (n+3) of the IMSI IE. IMSI is defined in 3GPP TS 23.003 [5].

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	IE Type = a (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	Number digit 2
	Number digit 1
	

	
	5
	Number digit 4
	Number digit 3
	

	
	…
	…
	…
	

	
	n+3
	Number digit m
	Number digit m-1
	


Figure 9.4.1-1: IMSI

Octets 4 to (n+3) represent the IMSI value as described in ITU-T Rec E.212 [x], encoded as TBCD digits, i.e. digits from 0 through 9 are encoded "0000" to "1001". When there is an odd number of digits, bits 8 to 5 of the last octet are encoded with the filler "1111". The maximum number of digits is 15.
* * * Fourth Change * * * *
9.4.2
Access Point Name (APN)
The Access Point Name information element specifies the APN towards which a subscriber has active PDN connection and is coded as shown in figure 9.4.2-1. The encoding the APN field follows 3GPP TS 23.003 [5] subclause 9.1. The content of the APN field shall be the full APN with both the APN Network Identifier and APN Operator Identifier being present as specified in 3GPP TS 23.003 [5] subclauses 9.1.1 and 9.1.2, 3GPP TS 23.060 [3] Annex A and 3GPP TS 23.401 [2] subclause 4.3.8.1. 
NOTE:
The APN field is not encoded as a dotted string as commonly used in documentation.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	IE Type = b (decimal)
	

	
	2 to 3
	Length = n
	

	
	4 to (n+3)
	Access Point Name (APN)
	


Figure 9.4.2-1: APN
* * * Fifth Change * * * *
9.4.3
RAN Identifier
The RAN Identifier IE represents the location granularity for which subscriber information is provided. The RAN Identifier shall either be a Macro eNodeB ID or a Home eNodeB ID or a E-UTRAN Cell Global Identity. The RAN Identifier is coded as shown in figure 9.4.3-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	IE Type = c (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	RAN Identifier Type
	

	
	5 to (n+4)
	RAN Identifier Value
	


Figure 9.4.3-1: RAN Identifier

The RAN Identifier Type values are given below in Table 9.4.3-1 
Table 9.4.3-1: RAN Identifier Type values and their meanings

	Target Types
	Values (Decimal)

	Macro eNodeB ID
	0

	Home eNodeB ID
	1

	E-UTRAN Cell Global Identity
	2

	<Spare>
	3 to 255


If the RAN Identifier Type is Macro eNodeB ID then the RAN Identifier value shall represent a Macro eNodeB ID. The Macro eNodeB ID is encoded as shown in octets 6 to 13 of figure 8.51-2 of 3GPP TS 29.274 [y]. If the RAN Identifier Type is Home eNodeB ID then the Home eNodeB ID shall be encoded as the RAN Identifier value as shown in octets 6 to 14 of figure 8.15-3 of 3GPP TS 29.274 [y]. If the RAN Identifier Type is E-UTRAN Cell Global Identity (ECGI) then the ECGI shall be encoded as the RAN Identifier value as shown in octets e to (e+6) of figure 8.21.5-1 of 3GPP TS 29.264 [y].
* * * Sixth Change * * * *
9.4.4
Subscriber-Information
The Subscriber-Information IE is a grouped IE and it carries the information related to a subscriber (IMSI and APN).
	Octet 1
	
	IE Type = d (decimal)
	

	Octets 2 and 3
	
	Length = n
	

	Information elements
	P
	Condition / Comment
	IE Type

	IMSI
	M
	
	IMSI

	APN
	M
	At least one instance of APN IE shall be present inside the Subscriber-Information IE. If there are more than one APN for which PDN connections are activated for a subscriber, then each APN shall be encoded as a separate instance of the APN IE
	APN


Figure 9.4.4-1: Subscriber Information
* * * Seventh Change * * * *
9.4.5
RAN Associated Information
The RAN Associated Information IE is a grouped IE and it carries the information related to list of subscribers for a given RAN Identifier.
	Octet 1
	
	IE Type = e (decimal)
	

	Octets 2 and 3
	
	Length = n
	

	Information elements
	P
	Condition / Comment
	IE Type

	RAN Identifier
	M
	
	RAN Identifier

	Subscriber Information
	M
	At least one instance of Subscriber Information IE shall be present inside the RAN Associated Information IE. If there are more than one subscriber under the given RAN Identifier, then each subscriber's information shall be encoded as a separate instance of the Subscriber Information IE
	Subscriber-Information


* * * End of Changes * * * *
