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The Reference Cell ID is important information for the 1xCS IWS in the actions associated with 1x signaling messages it receives over A21, particularly in the case when the other endpoint is an MME.  This contribution adds the Reference Cell ID to non-HRPD A21 interfaces on the A21-1x Air Interface Signaling message. 
When the mobile registers on the 1x system via the A21 tunnel (S102 on LTE), the Pilot List IE is not included.  The Pilot List IE is also not included for a Data Burst (SMS message) send from the mobile to the 1x system over the tunnel, nor for any other 1x message than the Origination and Page Response messages.  The result is that the IWS does not know the location of the mobile except in those two cases.

When the mobile registers in the 1x system over the tunnel, the 1x system becomes responsible to deliver configured services to it, whether it is on another technology (via A21/S102), or directly on the 1x radio interface.  To do that, it must know the location of the mobile at all times – that is the reason that the mobile is required to re-register on the 1x system based on time/distance mechanisms.

When the mobile drops out of LTE coverage, it may or may not re-register depending on the registration mechanisms specified for the 1x system.  If it does not re-register, when the 1x system needs to deliver a service to it, the 1x system will first attempt to contact the mobile via the tunnel.  When that attempt times out, the 1x system will need to page the mobile.  Since the 1x system does not know the location of the mobile, it will need to perform some level of flood paging, which is costly and heavily impacts the paging capacity of the 1x system.

Therefore, it is necessary that the 1x system receive a Reference Cell ID at least whenever it does not receive a Pilot List, in order to have an approximate location for the mobile to limit potential paging. Additionally, there are situations where the operator is legally required to provide location information that need to be satisfied.
PROPOSAL:
Make the following changes for A.S0008/9-C v3.0.
Note that all text is locked to prevent accidental update of linked references. 

1.1
Overview

This document includes a description of the interface protocols and procedures to support the following features and functions. Conformance to this standard may be claimed on a feature by feature and/or interface by interface basis. If conformance on a given interface is claimed for a feature, it shall be supported as defined in this standard.

New features and enhancements supported in this release:

· Circuit Services Notification Application (CSNA) over A21
· Reference Cell ID over A21

· Packet Data Serving Node (PDSN) initiated IP flow release

· Inter-Access Network (AN) paging when the Access Terminal (AT) is in idle state

· Long Code Mask Unicast Access Terminal Identifier (LCM_UATI) keep alive over A13 interface

· High Rate Packet Data (HRPD) Inter-AN Session transfer with cross-connectivity (including make-before-break)

· AltPPP

· HRPD Emergency Indicator

· Emergency call

Features and functions explicitly supported in this standard:

· AT (Access Terminal) originates an HRPD session (including access authentication)

· Re-authentication of an AT

· HRPD data delivery (both AT terminated and AT originated)

· HRPD connection release

· HRPD session release

· Dormant handoff of HRPD AT between ANs served by the same Packet Data Serving Node (PDSN)

· Dormant 1x handoff to/from HRPD, served by the same PDSN

· Voice call delivery during active HRPD data session

· 1x to HRPD packet data session handoff

· Loss of the airlink during an active HRPD session

· Status Management supported by feature invocation

· HRPD-1x cdma2000®
 Circuit Services Notification Application 

· Multiple personalities in the session configuration protocol

· Packet Application supporting multiple link flows and Quality of Service 

· Data Over Signaling (DoS)

· GRE Segmentation

· QoS update by the PDSN

· RObust Header Compression (ROHC) on SO67

· HRPD Inter-AN connected state session transfer (hard handoff)

· HRPD Inter-AN cross-connectivity

· 1x calling party number presentation

· Reservation label in HRPD service option when paging on 1x

· Hard handoff of a VoIP call from HRPD to 1x circuit voice call

· Prior session release

· CSNA over A21
· Reference Cell ID over A21

· PDSN initiated IP flow release

· Inter-AN paging when the AT is in idle state

· LCM_UATI keep alive over A13 interface

· HRPD Inter-AN Session transfer with cross-connectivity (including make-before-break)

· AltPPP

· HRPD Emergency Indicator

· Emergency call

Features and functions transparently supported in this standard:

· ROHC over PPP

Note: Fast Handoff is not supported in this version of the standard. 

…

…
Make the following changes for A.S0008-C v3.0, section 2.8.x.x and for A.S0009-C v3.0 section 2.11.x.x.
2.8.2.1
A21-1x Air Interface Signaling

The A21-1x Air Interface Signaling message is sent in either direction on the A21 interface. When sent by the IWS, this message includes a 1x air interface message to be sent to the MS/AT by the HRPD AN using the CSNA protocol. When sent by the HRPD AN, this message includes a 1x air interface message received by the HRPD AN from the MS/AT using the CSNA protocol. 

2.8.2.1.1
Successful Operation

In the IWS to HRPD AN direction, this message contains a 1x air interface message, which the HRPD AN forwards to the MS/AT using the CSNA protocol (refer to [9]). The IWS starts timer Tack-21.

In the HRPD AN to IWS direction, when the HRPD AN receives a 1x air interface message from the MS/AT that is to be sent to an IWS, the HRPD AN encapsulates the 1x air interface message in an A21-1x Air Interface Signaling message and sends it to the IWS via the A21 interface. The HRPD AN then starts timer Tack-21.
When this message is sent from a non-HRPD other endpoint to the IWS, it shall include a Reference Cell ID that provides the IWS with the identity of a 1x cell that can be used as a location reference for the actions associated with the 1x signaling carried within this message.
Refer to section 5.1.6.1, A21-1x Air Interface Signaling, for the format and content of this message.

2.8.2.1.2
Failure Operation

When timer Tack-21 expires, the sender may resend the A21-1x Air Interface Signaling message to the receiver and restart timer Tack-21 a configurable number of times. 

…

Make the following changes for A.S0008-C v3.0, section 5.1.6.x and for A.S0009-C v3.0 section 5.1.8.x.
5.1.6.1
A21-1x Air Interface Signaling

This message is sent between the IWS and the HRPD AN and includes the 1x air interface message to be sent to/received from the MS/AT via CSNA.

	Information Element
	Section Reference
	Element Direction
	Type

	A21 Message Type
	5.2.4.3
	IWS ( AN
	M

	Correlation ID
	5.2.4.7
	IWS ( AN
	O
	R

	Mobile Identity (MN ID)
	5.2.4.8
	IWS ( AN
	Oa
	R

	A21 1x Message Transmission Control
	5.2.4.10
	IWS ( HRPD AN
	Ob
	C

	1x LAC Encapsulated PDU
	5.2.4.4
	IWS ( HRPD AN
	Oc
	R

	Pilot List
	5.2.4.6
	IWS ( AN
	Od
	C

	Authentication Challenge Parameter (RAND)
	5.2.4.9
	IWS ( AN
	Oe
	C

	A21 Mobile Subscription Information
	5.2.4.14
	IWS ( AN
	Of
	C

	Reference Cell ID
	5.2.4.17
	IWS ( AN
	Og
	C


a. This IE shall contain the IMSI of the AT if the AT has an IMSI and the IMSI is available. Otherwise, it shall contain the MEID/ESN of the AT if it is available. Otherwise, the HRPD AN shall set this IE to indicate an identity type of IMSI and shall include ten BCD digits set to the value 0H. In the case that the HRPD AN sends an IMSI with all digits set to 0H in an A21-Air Interface Signaling message and receives a Mobile Identity value obtained from the 1x LAC Encapsulated PDU in the corresponding A21-Ack message, the HRPD AN shall store the received Mobile Identity value and continue to use it in reference to all A21 interface signaling for that MS/AT. 

b. This IE contains information about the encapsulated 1x air interface message received from or to be transmitted over the Circuit Services Notification Application [9] If the AckRequired field of this IE is set to ‘1’, and this message is being sent from the IWS to the HRPD AN, then the HRPD AN shall wait to receive the HRPD air interface acknowledgement before replying to this message with an A21-Ack message; otherwise, the HRPD AN shall send the A21-Ack message in response to this message as soon as this message has been successfully received.

c. This IE contains a 1x forward link air interface message to be sent to the mobile over CSNA when this message is sent in the IWS to HRPD AN direction, and a 1x reverse link air interface message received from the mobile via CSNA when this message is sent in the HRPD AN to IWS direction. Multiple instances of this IE may be included, where each instance of this IE contains one 1x LAC encapsulated PDU. For example, General Page Message and Feature Notification message can be included respectively.

d. This IE is included if the 1x is an Origination Message or a Registration Message. The first sector listed shall be the reference pilot. Refer to [10].

e. This IE is included if the 1x LAC Encapsulated PDU is associated with the 1x r-csch. This IE shall contain the RAND value most recently sent to the AT.

f. This IE shall contain all band class and band subclass information of the MS/AT. This IE is included if the 1x LAC Encapsulated PDU is an Origination Message or a Registration Message and may be included for other 1x LAC Encapsulated PDUs.
g. This IE provides a 1x cell identifier that may be used as a reference for 1x operations, such as handoff.  It is included by the non-1x sender of this message, e.g., E-UTRAN MME, and shall not be included by an HRPD AN.  This IE is not required when the Pilot List IE is also present in the message.
The following table shows the bitmap layout for the A21-1x Air Interface Signaling message.

	5.1.6.1
A21-1x Air Interface Signaling

	7
	6
	5
	4
	3
	2
	1
	0
	Octet

	(
A21 Message Type = [01H]
	1

	(
Correlation:  A21 Element Identifier = [04H]
	1

	Length = [04H]
	2

	(MSB)
	Correlation Value = <any value>
	3

	
	4

	
	5

	
	(LSB)
	6

	(
Mobile Identity (MN ID):  A21 Element Identifier = [05H]
	1

	Length = [05H-08H] (10-15 digits)
	2

	Identity Digit 1 = [0H-FH] 
	Odd/even Indicator

= [1,0]
	Type of Identity

= [001 (MEID – Hex Digits),

    101 (ESN – bit format)
,
    110 (IMSI – BCD Digits)] 
	3

	Identity Digit 3 = [0H-FH] 
	Identity Digit 2 = [0H-FH] 
	4

	…
	…
	…

	Identity Digit N+1 = [0H-FH] 
	Identity Digit N = [0H-FH] 
	n

	= [1111] (if even number of digits)
	Identity Digit N+2 = [0H-FH] 
	n+1

	(
A21 1x Message Transmission Control:  A21 Element Identifier = [06H]
	1

	Length = [02H]
	2

	Reserved = [0000]
	Paging Message = [1,0]
	Simul Xmit with

Next = [1,0]
	AckRequired = [1,0]
	3G1XLogicalChannel = [1,0]
	3

	ProtocolRevision = <any value>
	4

	1x LAC PDUs {1+:

	(
1x LAC Encapsulated PDU:  A21 Element Identifier = [01H]
	1

	Length = <variable>
	2

	(MSB)
	1x LAC PDU = <any value>
	3

	
	4

	…
	…

	
	(LSB)
	n

	} 1x LAC PDUs

	(
Pilot List:  A21 Element Identifier = [03H]
	1

	Length = <variable>
	2

	Number of Pilots = [01H-10H]
	3

	Pilot Entry { Number of Pilots:

	Channel Record Length = <variable>
	j

	(MSB)
	Channel Record = <any value>
	j+1

	…
	…

	
	(LSB)
	k

	Reserved = [00000]
	Cell ID Info =

[000 – No cell ID, Act. 1x pilot

001  – 1x cell ID, Act. 1x pilot

010 – 1x cell ID, Est. 1x pilot

011 – 1x cell ID, HRPD pilot

100 – HRPD sector ID, HRPD pilot ]
	k+1

	IF (Cell ID Info = 001, 010, 011) 1x Cell Identifier { 1:

	(MSB)
	MSCID = <any value>
	k+2

	
	k+3

	
	(LSB)
	k+4

	(MSB)
	Cell = [001H-FFFH]
	k+5

	
	Sector = [0H-FH] (0H = Omni)
	(LSB)
	k+6

	}1x Cell Identifier

	IF (Cell ID Info = 100), HRPD Sector Identifier { 1:

	HRPD Sector ID Length = <any value>
	k+2

	(MSB)
	HRPD Sector ID = <any value>
	k+3

	…
	…

	
	(LSB)
	k+n

	} HRPD Sector Identifier

	Reference Pilot 

= [0-1]
	(MSB)
	Pilot PN Information = <any value>
	m

	
	(LSB)
	m+1

	Reserved = [0]
	Pilot One Way Delay Included = [0-1]
	Pilot Strength = [000000-111111]
	m+2

	(MSB)
	Pilot One Way Delay = <any value>
	m+3

	
	(LSB)
	m+4

	} Pilot Entry

	(
Authentication Challenge Parameter (RAND):  A21 Element Identifier = [06H]
	1

	Length = [05H]
	2

	Reserved = [0000]
	Random Number Type = [0001] (RAND)
	3

	(MSB)
	RAND = <any value>
	4

	
	5

	
	6

	
	(LSB)
	7

	(
A21 Mobile Subscription Information:
A21 Element Identifier = [0BH]
	1

	Length = <variable>
	2

	Record: {1:

	Record Identifier = [00H]
	3

	Record Length = <variable>
	4

	All Band Classes Included = [0,1]
	Current Band Subclass = <variable>
	5

	Band Class = <variable>
	6

	All Band Subclasses Included = [0,1]
	Reserved = [000]
	Band Subclass Length = <variable>
	7

	SC7 = [0,1]
	SC6 = [0,1]
	SC5 = [0,1]
	SC4 = [0,1]
	SC3 = [0,1]
	SC2 = [0,1]
	SC1 = [0,1]
	SC0 = [0,1]
	i

	…
	…

	SCn = [0,1]
	SCn-1 = [0,1]
	SCn-2 = [0,1]
	SCn-3 = [0,1]
	SCn-4 = [0,1]
	SCn-5 = [0,1]
	SCn-6 = [0,1]
	SCn-7 = [0,1]
	j

	…
	…

	Band Class n = <variable>
	k

	All Band Subclasses Included = [0,1]
	Reserved = [000]
	Band Subclass Length = <variable>
	k+1

	SC7 = [0,1]
	SC6 = [0,1]
	SC5 = [0,1]
	SC4 = [0,1]
	SC3 = [0,1]
	SC2 = [0,1]
	SC1 = [0,1]
	SC0 = [0,1]
	k+2

	…
	…

	SCn = [0,1]
	SCn-1 = [0,1]
	SCn-2 = [0,1]
	SCn-3 = [0,1]
	SCn-4 = [0,1]
	SCn-5 = [0,1]
	SCn-6 = [0,1]
	SCn-7 = [0,1]
	m

	} Record

	(
Reference Cell ID:  A21 Element Identifier = [0EH]
	1

	Length = 05H
	2

	(MSB)
	MSCID = <any value>
	3

	
	4

	
	(LSB)
	5

	(MSB)
	Cell = [001H-FFFH]
	6

	
	Sector = [0H-FH] (0H = Omni)
	(LSB)
	7


…

Make the following changes for A.S0008-C v3.0, section 5.2.4.x and for A.S0009-C v3.0 section 5.2.6.x.
5.2.4.1
A21 Information Element Identifiers

The following table lists all the IEs that make up the messages defined in section 5.1.6. The table includes the Information Element Identifier (IEI) coding which distinguishes one IE from another. The table also includes a section reference indicating where the IE coding can be found.

	Element Name
	IEI (Hex)
	Reference

	1x LAC Encapsulated PDU
	01H
	5.2.4.4

	A21 1x Parameters
	02H
	5.2.4.5

	Pilot List
	03H
	5.2.4.6

	Correlation ID
	04H
	5.2.4.7

	Mobile Identity (MN ID)
	05H
	5.2.4.8

	Authentication Challenge Parameter (RAND)
	06H
	5.2.4.9

	A21 1x Message Transmission Control
	07H
	5.2.4.10

	A21 Cause
	08H
	5.2.4.11

	A21 Event
	09H
	5.2.4.12

	Service Option
	0AH
	5.2.4.13

	A21 Mobile Subscription Information
	0BH
	5.2.4.14

	<reserved for GCSNA Status>
	<0CH>
	<5.2.4.15>

	<reserved for GCSNA PDU>
	<0DH>
	<5.2.4.16>

	Reference Cell ID
	0EH
	5.2.4.17


5.2.4.2
A21 Cross Reference of IEs with Messages

The following table provides a cross reference between the IEs and the messages defined in this specification.
Add new IE in alpha order in the table.
	Table 5.2.4.2-1
A21 Cross Reference of IEs with Messages

	Information Element
	Ref.
	IEI
	Used in These Messages
	Ref.

	…
	
	
	
	

	Reference Cell ID
	5.2.4.17
	0EH
	A21-1x Air Interface Signaling
	5.1.6.1


…

5.2.4.15
<reserved for GCSNA Status>
5.2.4.16
<reserved for GCSNA PDU>
5.2.4.17
Reference Cell ID
This IE contains the 1x cell identifier used as a reference for 1x operations associated with the message in which this IE is contained.

	5.2.4.17

Reference Cell ID

	7
	6
	5
	4
	3
	2
	1
	0
	Octet

	A21 Element Identifier:  = [0EH]
	1

	Length
	2

	(MSB)
	MSCID
	3

	
	4

	
	(LSB)
	5

	(MSB)
	Cell
	6

	
	Sector
	(LSB)
	7


Length 
This field contains the number of octets in this IE following this field as a binary number.

MSCID
This field contains the MSC identifier as specified in Table 4.2.17-4 of [A.S0014-D].

Cell/Sector
This field contains the cell identifier and sector number as specified in Table 4.2.17-4 of [A.S0014-D].
�	cdma2000® is the trademark for the technical nomenclature for certain specifications and standards of the Organizational Partners (OPs) of 3GPP2. Geographically (and as of the date of publication), cdma2000® is a registered trademark of the Telecommunications Industry Association (TIA-USA) in the United States.


� 	The ESN is not separated into digits, and occupies octets 4-7 with the most significant bit in octet 4 bit 7. Identity Digit 1 in octet 3 is unused and coded as ‘0000’.
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