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Clarification on AAI_RNG-REQ message (16.2.3.1)
Feng Xie, Yang Liu, Nan Li, Lei Zhang, Lin Chen, Zhaohua Lu
ZTE Corporation 
1. Introduction
AAI_RNG-REQ message needs cleanup. 
1) Ranging purpose indication should be re-organized, without increasing its length, to indicate the exact ranging purpose. For example, HO reentry and idle mode reentry should better be indicated separately. And “location update due to power down” should better be moved to the “ranging purpose indication” instead of using a separate bit in AAI_RNG-REQ.  
2) The conditions of transmitting AMSID* and MAC version shall be different. MAC version shall only be transmitted during initial network entry, regardless of legacy ASN mode or advanced ASN mode. Besides initial network entry into advanced network, AMSID* shall also be transmitted when AMS handover from a legacy BS to ABS or zone switch to MZone from LZone. 

2. Text Proposal

Remedy 1:

In the P802.16m/D6, page 75, modify Table 679 as follows:
======================== Start of Remedy 1 =====================
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note 
	Conditions

	O
	AMSID*
	48
	It's the hash value of AMSID in order to protect AMS privacy, which is used for ABS to distinguish AMSs when more than one AMS send AAI_RNG-REQ message at the same time. It is also used for deriving AK in advanced network mode.
	It shall be included when the AMS is attempting net​work entry in the advanced network mode, handover from a legacy BS, or zone switch to MZONE from LZONE. without its STID/DID which the ABS/Paging Control​ler assigns.

	O
	MAC version
	8
	See 11.1.3
	It shall be included when the AMS is attempting net​work entry.

	O
	AMS MAC address
	48
	AMS’s real MAC address
	In the legacy network mode it shall be included when the AMS is attempting net​work entry, location update, network reentry or un coordi​nated handover. 

	OM
	Ranging Purpose Indica​tion
	4
	0b0000 = it indicates that the AMS is currently attempting network entry
0b0000 0b0001= it indicates that the AMS is currently attempting HO reentry, or, in combination with a Paging Controller ID, indicates that the AMS is attempt​ing network reentry from idle mode to the ABS. If this value is set and Pag​ing Controller ID is absent, it indi​cates that the AMS is currently attempting HO reentry. If this value is set and Paging Controller ID is present, it indicates that the AMS is attempting network reentry from idle mode to the ABS. 
0b0010 = it indicates that the AMS is attempting network reentry from idle mode to the ABS.
0b0001 0b0011 = it indicates that the AMS is initiating the idle mode location update process, or, in combination with CRID, it indicates that the AMS is initiating DCR mode extension. If this value is set and CRID is absent, it indicates that the AMS is initiating the idle mode location update process. If this value is set and CRID is present, it indicates that the AMS is initiating DCR mode extension. 
0b0100 = it indicates that the AMS is initiating DCR mode extension. 
0b0010 0b0101 = ranging request for emer​gency call setup. When this value is set, it indicates AMS action of Emer​gency Call process. 
0b0011 0b0110 = it indicates that the AMS is attempting to perform location update due to a need to update service flow management encodings for E-MBS flows. 
0b0100 0b0111 = it indicates that the AMS is initiating location update for transition to DCR mode from idle mode. 
0b0101 0b1000 = it indicates that the AMS is currently attempting reentry from DCR mode, coverage loss or detection of the different ABS restart count. 
0b0110 0b1001 = it indicates that the AMS is currently attempting network reentry from a Legacy BS 
0b1010 = it indicates that the AMS is currently attempting zone switch to MZONE from LZONE
0b1011 = it indicates that the AMS is currently attempting to perform location update due to power down.
0b0111 0b1100 = it indicates that the AMS is currently experiencing “femto inter​ference”
0b1000 0b1101 - 0b1111 = reserved
	It shall be included when the AMS is attempting to perform reen​try, HO, location update or DCR mode extension.  N/A

	O
	Serving BSID
	48
	The BSID of the AMS's previous serving ABS before incurring a cover​age loss, or the BSID of the serving ABS to which the AMS is currently connected (has completed the registra​tion cycle and is in normal operation). Inclusion of serving BSID in the AAI_RNG-REQ message signals to the target ABS that the AMS is cur​rently connected to the network through the serving ABS and is in the process of HO network reentry.
	It shall be included when the AMS is attempting to perform HO reentry. In case of performing Direct HO, this is the BSID of the previous serving Legacy BS.

	O
	CRID
	72
	AMS identifier which the AMS has been assigned for coverage loss or DCR mode and are currently main​tained
	It shall be included when the AMS is attempting to perform net​work reentry from coverage loss or DCR mode
or It shall be included when the AMS detects the restart count in AAI_SCD message differ​ent from old one save in AMS. 

	O
	Previous STID
	12
	The STID which the AMS uses in the previous serving ABS.
	It shall be included when the AMS is attempting to perform the uncoordinated HO reentry

	O
	Previous Basic CID
	16
	The Basic CID which the AMS used in the previous serving BS
	It shall be included when the AMS is attempting to perform Direct HO reentry 

	O
	Paging Controller ID
	48
	The Paging Controller ID which the AMS currently maintains in idle mode.
	To be included when the AMS is attempting to perform reentry from Idle Mode or location update. In the legacy network mode, DID shall not be included, and the ABS performs a map​ping for paging parameters between AAI air interface and legacy network interface.

	O
	Deregistration Identifier (DID)
	12
	The ID which the AMS is assigned for idle mode and currently maintains.
	

	O
	PGID
	16
	The identification of the paging group that the AMS is previously belonging to.
	

	O
	Paging Cycle
	4
	PAGING_CYCLE applied to the AMS
	

	O
	Paging Offset
	6
	PAGING_OFFSET applied to the AMS
	

	O
	Paging Cycle Change
	4
	PAGING_CYCLE requested by the AMS
	It shall be included when the AMS in Idle Mode is attempting to change Paging Cycle during Location Update

	O
	Power Down Indicator
	1
	Indicates the AMS is currently attempting to perform location update due to power down.
	It shall be included when the AMS is attempting to perform location update due to power down

	O
	AK_COUNT
	16
	The AMS's current value of the AK_COUNT, which is used to gener​ate update the security keys in the target ABS.
	It shall be included during reentry, secure Location Update, or HO or zone switch to MZone from LZone

	O
	AMS Mobility Information
	2
	0b00 = Slow (0-10km/h)
0b01 = Medium (10-120km/h)
0b10 = Fast (above 120km/h)
0b11 = Reserved
	It may be included when the AMS is attempting to perform the location update

	O
	CSGID(s) 
	
	One or more identifiers for one or more CSG(s)
	Sent by AMS to aid quick CSG membership detection by Femto ABS as well as to aid ABS reselection 

	O
	CMAC Tuple
	PMK SN
	4
	The sequence number of PMK used to derive the current AK.
	It shall be included when the AMS is attempting to perform Net​work Reentry, Secure Loca​tion Update, or HO, or a reen​try if the AMS has a CMAC tuple necessary to expedite security authen​tication. 

	
	
	CMAC_PN
	24
	Current CMAC_PN_U for uplink or current CMAC_PN_D for downlink.
	

	
	
	CMAC value
	64
	The CMAC value derived from the whole message.
	

	O
	List of FIDs, and Change Count of each FID
	
	List of FIDs which the AMS currently has, and Change Count of each FID
perEachFID SEQUENCE {

fid INTEGER (0 .. 15),

fidchangecount INTEGER (0 .. 15)

}
	Shall be included if Ranging Pur​pose Indication value is set to 0b0001 0b0000 and Paging Control​ler ID is absent,


============================== End of Remedy 1 ===============
Remedy 2:

In the P802.16m/D6, line 3 to 14, page 81, modify Table 680 as follows:
======================== Start of remedy 2 =====================
	O
	Emergency Service FID
	4
	A FID number assigned within the Transport FID numbers 0010-1111 according to Table 652
	It shall be included when an ABS sends an AAI_RNG-RSP in response to an AAI_RNG-REQ with Ranging Purpose Indi​cation set to code 0b0101 0b0010 when an AMS performs initial ranging.


============================== End of remedy 2 ===============
Remedy 3:

In the P802.16m/D6, line 29, page 293, modify the text in Figure 415 as follows:
======================== Start of remedy 3 =====================
(Ranging Purpose Indication = 0b1010; zone switch 0b0000; network reentry)
======================== end of remedy 3 ======================
Remedy 4:

In the P802.16m/D6, line 48 to 50, page 338, modify the text in 16.2.12.4 as follows:
======================== Start of remedy 4 =====================
During the network entry, the ABS shall allocate the emergency service FID through AAI_RNG-RSP upon receiving AAI_RNG-REQ with Ranging Purpose Indication set to code 0b0101 0b0010.
======================== end of remedy 4 ======================

Remedy 5:

In the P802.16m/D6, line 57 to 60, page 338, modify the text in 16.2.12.5 as follows:
======================== Start of remedy 5 =====================
The AMS may request for Emergency Service flow setup during initial ranging process by by setting the Ranging Purpose Indication to code 0b0101 0b0010 in the AAI_RNG-REQ message. Default service flow parameters are defined for emergency service flow.
======================== end of remedy 5 ======================

Remedy 6:

In the P802.16m/D6, line 60 to 62, page 404, modify the text in 16.2.19.2 as follows:
======================== Start of remedy 6 =====================
AMS may initiate DCR mode in idle mode state by performing the location update with ranging purpose indication has value 0b0111 0b0100 in AAI_RNG-REQ message for transition to DCR mode.
======================== end of remedy 6 ======================

Remedy 7:

In the P802.16m/D6, line 13 to 16, page 405, modify the text in 16.2.19.3 as follows:
======================== Start of remedy 7 =====================
An AMS in DCR mode can extend its Context Retention Timer by sending an AAI_RNG-REQ message with ranging purpose indication has value 0b0100 0b0001 in combination with CRID to extend the timer before it expires.
======================== end of remedy 7 ======================

Remedy 8:

In the P802.16m/D6, line 26 to 29, page 405, modify the text in 16.2.19.4 as follows:
======================== Start of remedy 8 =====================
For the network reentry from DCR mode, the AMS shall initiate network reentry with the ABS by sending an AAI_RNG-REQ message with ranging purpose indication has value 0b1000 0b0101 and the CRID.
======================== end of remedy 8 ======================

Remedy 9:

In the P802.16m/D6, line 5 to 16, page 423, modify the text in 16.2.25 as follows:
======================== Start of remedy 9 =====================
16.2.25 Short Message Service

In connected mode, AAI_L2-xfer is used to send/receive SMS and SMS confirmation. In idle mode, Short Message Service information may be included in an AAI_RNG-REQ/RSP message. The maximum size of the short message body is 140 bytes. This parameter may be included only when the action code of AAI_PAG-ADV indicates location update or when the AAI_RNG-REQ with Ranging Purpose Indication value has 0b0011 0b0001.

When UL SMS is included in an AAI_RNG-REQ message with Ranging Purpose Indication has value 0b0011 0b0001, an AAI_RNG-RSP is transmitted as a confirmation of the SMS.
======================== end of remedy 9 ======================

Remedy 10:

In the P802.16m/D6, line 61 to 65, page 424, modify the text in 16.2.26.3 as follows:
======================== Start of remedy 10 =====================
When receiving the UL BW allocation, the AMS shall send the AAI_RNG-REQ message, with the Ranging Purpose Indication =0b1000 0b0101 (i.e., indicating a network reentry after a coverage loss). If the AMS shares valid security context, the AMS shall include its CRID in AAI_RNG-REQ protected with a CMAC derived from new AK.
======================== end of remedy 10 ======================

Remedy 11:

In the P802.16m/D6, line 8 to 14, page 848, modify the text in 16.9.2.2 as follows:
======================== Start of remedy 11 =====================
When the AMS transits to a new E-MBS Zone while in Active Mode or Sleep Mode, and the E-MBS service flow management encodings of the AMS have not been updated, the AMS shall send AAI_RNG-REQ message with Ranging Purpose Indication = 0b0110 0b0011 at the target ABS and the ABS shall include E-MBS ID and FID Update in AAI_RNG-RSP parameters to provide updated service flow management encodings for any affected E-MBS flow as part of the handover procedure.
======================== end of remedy 11 ======================

Remedy 12:

In the P802.16m/D6, line 53 to 54, page 848, modify the text in 16.9.2.3 as follows:
======================== Start of remedy 12 =====================
In order to perform the MBS location update process, the AMS shall transmit AAI_RNG-REQ message with Ranging Purpose Indication =0b0110 0b0011.
======================== end of remedy 12 ======================
















