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Clean up MAC control messages for Idle mode
Hyunjeong Kang, Youngbin Chang
Samsung Electronics Co., Ltd.
1. Introduction
MAC control messages in D4 are defined in various formats (e.g. ASN.1 TLV, tables, lists) that do not provide sufficient information to proceed ASN.1 conversion. This contribution proposes a template to standardize the message definition format and make sure all attributes contain complete information, such as size, value, conditions.

Each table contains the following fields
· Table x: message name

· M/O: indicate if such attribute is mandatory or optional. If it is optional, then the condition for such attribute to be present should be included in the Conditions field.

· Attribute / Array of attributes: indicate the attribute or an array of attributes.

· [8]: indicate it is a fix size array. Its dimension is 8

· [1..8]: indicate it is a variable size array. Its dimension can be 1 to 8.

· Value / Note: indicate the value of the attribute. Additional description can be added to the note

· Conditions: Conditions for optional attributes to be present 

Here, we propose a table template and ASN.1 format for MAC control messages to be used for idle mode operation.
2. Text change
-------------------------------  Text Start  --------------------------------------------------- 
[Remedy 1:]

[Add the following table on line 34 of page 101 in section 16.2.3.21:]
Table x AAI_DREG-REQ message

	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	M
	De-registration_Request_Code
	Used to indicate the purpose of this message

0x00: AMS deregistration request from ABS and network

0x01: request for AMS deregistration from serving ABS and initiation of AMS idle mode.

0x02: response for the unsolicited AAI_DREG-RSP message with action code 0x05 by the ABS.

0x03: reject for the unsolicited AAI_DREG-RSP message with action code 0x05 by the ABS. This code is applicable only when an AMS has a pending UL data to transmit.

0x04: request for AMS deregistration from serving ABS to enter DCR mode

0x05-0x07: reserved
	NA

	O
	Paging cycle request
	Used to indicate Paging cycle recommended by MS

0b0000 – 0b1111: reserved
	Shall be present when De-registration_Request_Code of AAI_DREG-REQ message is set to 0x01

	O
	Idle Mode Retain Information element
	Provided as part of this message indicative only. Network reentry from idle mode process requirements may change at time of actual reentry. For

each bit location, a value of 0 indicates the information

for the associated reentry control messages shall not be retained and managed; a value of 1 indicates the information for the associated

reentry control message shall be retained and managed.

Bit 0: Retain MS service and operational information associated with AAI_SBC-REQ/RSP messages.

Bit 1: Retain MS service and operational information associated with AAI_PKM-REQ/RSP messages.

Bit 2: Retain MS service and operational information associated with AAI_REG-REQ/RSP messages.

Bit 3: Retain MS service and operational information associated with network address.

Bit 4: Retain MS state information. The information retained by setting bit 4 does not include

the information associated with AAI_SBC-REQ/RSP messages, AAI_PKM-REQ/RSP messages, AAI_REG-REQ/RSP messages, network address unless otherwise

specified by setting one or more bits

0–3. This information does not include blocks currently in the ARQ window or associated timers. The MS state information does include SFIDs and related description (QoS descriptors and CS classifier information) for all Service Flows that the AMS has currently established as well as any SAs with their related keying information.
	Shall be Present when De-registration_Request_Code is set to 0x01 or 0x04

	O
	Mobility information
	Used to indicate MS’s mobility level

0b00: Fast

0b01: Medium

0b10: Slow

0b11: reserved
	May be present when De-registration_Request_Code is set to 0x01


[Remedy 2:]
[Add the following table on line 14 of page 102 in section 16.2.3.22:]
Table x AAI_DREG-RSP message
	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	M
	Action code
	Used to indicate the purpose of this message

0x00: AMS shall immediately terminate service with the ABS and should attempt network entry at another ABS

0x01: AMS shall listen to the current ABS but shall not transmit until a RES-CMD message or AAI_DREG-RSP message with action code 0x02 or 0x03 is received.

0x02: AMS shall listen to the current ABS but only transmit on the control connection.

0x03: AMS shall return to normal operation and may transmit on any of its active connections.

0x04: This option is valid in response to a AAI_DREG-REQ message with De-Registration Request Code=0x00. The AMS shall terminate current Normal Operation with the ABS.

0x05: AMS shall begin idle mode initiation: a) to signal AMS to begin idle mode in unsolicited manner or b) to allow AMS to transmit AMS-initiated idle mode request at the REQ-Duration expiration

0x06: This option is valid only in response to a AAI_DREG-REQ message with De-Registration Code 0x01: a) to reject AMS-initiated idle mode request or b) to allow AMS to transmit AMS-initiated idle mode request at the REQ-Duration expiration

0x07: This option is valid in response to a AAI_DREG-REQ message with De-registration-request-code= 0x01.

0x08: This option is valid only in response to an AAI_DREG-REQ message with De-Registration Request Code 0x04 to allow retention of the AMS’s connection information

0x09: This option is valid only in response to an AAI_DREG-REQ message with De-Registration Request Code 0x04 to reject retention of the AMS’s connection information.

0x10-0x15: reserved
	NA

	O
	Paging cycle
	Used to indicate Paging cycle for the AMS
0x00: 8 superframes

0x01: 16 superframes

0x02: 32 superframes

0x03-0x0F: reserved
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07

	O
	Paging offset
	Used to indicate Paging offset for the AMS
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07

	O
	Paging controller ID
	Used to indicate Paging controller which manages and retains the MS’s idle mode information

0..248-1
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07

	O
	Paging group ID
	Used to indicate Paging group which the MS is located in

0..216-1
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07

	O
	Deregistration ID
	Used to indicate Deregistration ID used to identify the MS in idle mode

0..210-1
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07

	O
	Idle Mode Retain Information element
	Provided as part of this message indicative only. Network reentry from idle mode process requirements may change at time of actual reentry. For

each bit location, a value of 0 indicates the information

for the associated reentry control messages shall not be retained and managed; a value of 1 indicates the information for the associated

reentry control message shall be retained and managed.

Bit 0: Retain MS service and operational information associated with AAI_SBC-REQ/RSP messages.

Bit 1: Retain MS service and operational information associated with AAI_PKM-REQ/RSP messages.

Bit 2: Retain MS service and operational information associated with AAI_REG-REQ/RSP messages.

Bit 3: Retain MS service and operational information associated with network address.

Bit 4: Retain MS state information. The information retained by setting bit 4 does not include

the information associated with AAI_SBC-REQ/RSP messages, AAI_PKM-REQ/RSP messages, AAI_REG-REQ/RSP messages, network address unless otherwise

specified by setting one or more bits

0–3. This information does not include blocks currently in the ARQ window or associated timers. The MS state information does include SFIDs and related description (QoS descriptors and CS classifier information) for all Service Flows that the AMS has currently established as well as any SAs with their related keying information.
	Shall be Present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07 or 0x08

	O
	REQ-Duration
	Used to indicate waiting value for the AAI_DREG-REQ message with De-registration_Request_Code=0x01 

0..28-1 : measured in frames
	May be present when Action code is set to 0x05


[Remedy 3:]
[Replace the Table 767 on line 18 of page 314 in section 16.2.17.2.1 as follows:]
Table 767 – AAI_PAG-ADV message

	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	M
	Paging_Group_IDs bitmap
	Indicate that the paging information for the corresponding paging group is included in AAI_PAG-ADV message 

The length of Paging_Group_IDs bitmap is same as Num_PGIDs in PGID_Info message.
0: the paging information for the corresponding PGID is not included

1: the paging information for the corresponding PGID is included
	NA

	O
	Num_AMSs
	Indicate the number of paged MSs in a corresponding paging group

1..32
	Shall be present when Paging_Group_IDs bitmap of a corresponding PGID is set to 1

	M
	Paged MS Info[1..32]
	Deregistration Identifier
	Used to indicate Deregistration ID for the MS to be paged

0..210-1
	Shall be present unless  Num_AMSs is 0

	M
	
	Paging Cycle
	Used to indicate Paging cycle for the AMS to be paged

0x00: 8 superframes

0x01: 16 superframes

0x02: 32 superframes

0x03-0x0F: reserved
	Shall be present unless Num_AMSs is 0

	M
	
	Action Code
	Used to indicate the purpose of the AAI_PAG-ADV message

0b0: perform network reentry

0b1: perform ranging for location update
	Shall be present unless Num_AMSs is 0

	M
	Extension Flag
	Used to indicate the remaining part of the AAI_PAG-ADV message exists

0b0: there is no remaining part of the AAI_PAG-ADV message

0b1: the remaining part of the AAI_PAG-ADV message will be transmitted in the subsequent subframe or frame
	NA

	M
	Emergency Alert Indication
	Used to indicate the presence of emergency information

0b0: there is no emergency information

0b1: there is emergency information
	NA


[Remedy 4:]
[Replace the Table 768 on line 40 of page 316 in section 16.2.17.2.3 as follows:]
Table 768 – PGID_Info message
	M/O
	Attributes / Array of attributes
	Value / Note
	Conditions

	M
	Num_PGIDs
	Indicate the number of PGID included in PGID_Info message

1..4
	NA

	M
	PGID
	Indicate Paging group identifier where the BS belongs

0..216-1
	NA

	M
	m
	Indicate m in the equation Npaging frame = AMS’s deregistration identifier mod m to determine a predefined paging frame for the MS

1..4
	NA


[Remedy 5:]
[Add the followings after line 21 of page 763:]

Annex P.2.x AAI_DREG-REQ message
DREGREQ DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- DeRegistration Request Message

AAI-DREG-REQ ::= SEQUENCE {

     messageType         OCTET STRING(SIZE(1)),

     -- DeRegistration Request Code

     deRegReqCode        ENUMERATED {




 code0(0), -- AMS deregistration request from ABS and network

                code1(1), -- AMS deregistration from serving ABS and initiation of AMS idle mode.

                code2(2), -- Response for the unsolicited AAI_DREG-RSP message with action code 0x05 by the ABS.

                code3(3), -- Reject for the unsolicited AAI_DREG-RSP message with action code 0x05 by the ABS. 

                code4(4), -- AMS deregistration from serving ABS to enter DCR mode

                code5(5), -- Reserved

                code6(6), -- Reserved

                code7(7)  -- Reserved

                         },

     -- Paging Cycle Request

     pgCyclReq           INTEGER (0 .. 15) OPTIONAL,

     -- Idle Mode Retain IE

     idleModeRetainIe  BIT STRING {

                         b0(0), -- Info associated with SBC msgs

                         b1(1), -- Info associated with PKM msgs

                         b2(2), -- Info associated with REG msgs

                         b3(3), -- Info associated with NW addr 

                         b4(4)  -- MS state info

                         } SIZE (5) OPTIONAL,

    -- Mobility Info

    mobilityInfo         ENUMERATED {

                         fast(0),

                         medium(1),

                         slow(2),

                         reserved(3)

                         }OPTIONAL

}

END

Annex P.2.(x+1) AAI_DREG-RSP message

DREGRSP DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- DeRegistration Response Message

AAI-DREG-RSP ::= SEQUENCE {

     messageType         OCTET STRING(SIZE(1)),

     -- Action Code - Indicates the purpose of the message

     actionCode          ENUMERATED {

                         rspActionCode0(0),

                         rspActionCode1(1),

                         rspActionCode2(2),

                         rspActionCode3(3),

                         rspActionCode4(4),

                         rspActionCode5(5),

                         rspActionCode6(6),

                         rspActionCode7(7),

                         rspActionCode8(8),

                         rspActionCode9(9)

                         },
     -- Paging Info 

     pgInfo              PagingInfo OPTIONAL,

     -- DeRegistration ID

     deRegId             BIT STRING SIZE(10) OPTIONAL,     

     -- Idle Mode Retain IE

     idleModeRetainIe    BIT STRING {

                         b0(0), -- Info associated with SBC msgs

                         b1(1), -- Info associated with PKM msgs

                         b2(2), -- Info associated with REG msgs

                         b3(3), -- Info associated with NW addr 

                         b4(4)  -- MS state info

                         } SIZE (5) OPTIONAL,

    -- Request Duration

    reqDuration          INTEGER (0 .. 255) OPTIONAL

}

PagingInfo ::= SEQUENCE {

     -- Paging Cycle

     pgCycl              ENUMERATED {

cycle08(0),

                         cycle16(1),

                         cycle32(2),

                         cycle0(3),

                         cycle1(4),

                         cycle2(5),

                          cycle3(6),

                          cycle4(7),

                          cycle5(8),

                          cycle6(9),

                          cycle7(10),

                          cycle8(11),

                          cycle9(12),

                          cycle10(13),

                          cycle11(14),

                          cycle12(15)
},

     -- Paging Offset

     pgOffSet            INTEGER (..),
    -- Paging Controller ID

    pgCtrlrId            OCTET STRING SIZE(6),

    -- Paging Group ID

    pgGrpId              INTEGER (0 .. 65535)
}

END

Annex P.2.(x+2) AAI_PAG-ADV message

PAGADV DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- Paging Advertisement Message

AAI-PAG-ADV ::= SEQUENCE {

     messageType         OCTET STRING(SIZE(1)),

     -- Paging Information for the Paging Group

     -- Indicate whether the paged MS(s) exist in a paging group

     pgIdBmp             BIT STRING (SIZE (NumPGID)),

     -- Number of MSs to be paged in a paging group in the AAI_PAG-ADV

     numMS               NumMS OPTIONAL,

     -- MS Info to be paged

     pagedMSList        PagedMSInfoLst OPTIONAL,

     -- Indication of remaining AAI_PAG-ADV

     extensionFlag      BIT STRING SIZE(1),

     -- Indication of emergency alert info

     emergencyAlert     BIT STRING SIZE(1)

}

-- Number of PGID in the PGID_Info message

NumPGID ::= INTEGER (1..4)

-- Number of MSs to be paged in a paging group in the AAI_PAG-ADV

NumMS ::= INTEGER (1..32)

-- the information of MSs to be paged in the AAI_PAG-ADV

PagedMSInfoLst ::= SEQUENCE (SIZE (NumMS)) OF PagedMSInfo

PagedMSInfo ::= SEQUENCE {

     -- Paged MS DeReg ID

     deRegId            BIT STRING (SIZE(10)),

     -- Paged MS paging Cycle

     pagingCycle        INTEGER (0..15),

     -- Perform action code 0: Nw entry, 1: Loc Upd

     actionCode         BIT STRING SIZE(1) 

}

END

Annex P.2.(x+3) PGID_Info message

PGIDINFO DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- PagingID Info Message

AAI-PGID-INFO ::= SEQUENCE {

     messageType         OCTET STRING(SIZE(1)),

     -- Number of Paging groups in the ABS


     numPgId             INTEGER (1 .. 4),

     -- Paging Identifier

     pgId                BIT STRING SIZE(16),

     -- Pre-determined paging frame identifier 'm'

     m                   INTEGER (1 .. 4)

}

END

-------------------------------  Text End  ---------------------------------------------------
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