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Direct HO procedure for IEEE 802.16m (section 16.2.6.4.1.2.2)
Inuk Jung, Kiseon Ryu, Ronny Yongho Kim, Jin Sam Kwak 
LG Electronics, Inc.
Introduction

This contribution includes proposed text to provide a complete Direct HO procedure from a WirelessMAN-OFDMA Reference BS to a WirelessMAN-OFDMA Advanced BS in the 802.16m D3 document [1].
Rationale/Motivation of modifications 

The current description of Direct HO, from Legacy only to 16m only ABS, is incomplete and has still details that need to be described. For example, neither the AMS nor the Legacy only BS will be able to initiate the HO procedure. Hence, such Direct HO is be performed by uncontrolled HO. 
When performing Direct HO, from Legacy only to 16m only BS, the AMS shall perform network re-entry to the ABS, instead of initial network entry. Hence, the ABS shall be aware of such Direct HO to provide a network re-entry procedure instead of initial network entry. The AMS may indicate a Direct HO by setting Ranging_Purpose_Indicator to ‘Direct HO’ in the AAI_RNG-REQ message. Also, to allow ABS to authenticate the AMS, the AMS shall include its previously used CID, BSID and its 16e CMAC tuple.
If ABS is able to authenticate the AMS by its 16e CMAC tuple, the ABS may set the HO process optimization flags as appropriate in the AAI_RNG-RSP message. Upon receiving such AAI_RNG-RSP message, the AMS is able to perform conventional network re-entry procedure. Otherwise, the AMS shall perform initial network entry to the ABS.
In case of network re-entry to a 16m only ABS from a Legacy only BS, the AMS may perform as shown in Fig 1.
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Fig. 1. Direct HO procedure with authentication support
Since AMS does not have any security association with the 16m network, the Key agreement procedure must be performed during the network re-entry. Also, any other remaining network re-entry procedures shall be performed as well (e.g. registration, capability negotiation). 
References
[1] IEEE P802.16m/D3, “Air Interface for Broadband Wireless Access Systems - Advanced Air Interface”
Proposed AWD Text Changes

Remedy #1
On the 80216m_D3, page 173, line 32, add current text in 16.2.6.4.1.2.2 with the proposed text as follows:
--------------------------------------------------------Text Start -----------------------------------------------------
16.2.6.4.1.2.2 Direct Handover Procedure
An AMS served by a WirelessMAN-OFDMA BS may discover an AAI only ABS and decide to directly HO to this ABS. The AMS may obtain target AAI only ABS information by blind scanning. In this case, the AMS performs WirelessMAN-OFDMA Reference System HO procedure to the serving WirelessMAN-OFDMA BS per Section 6.3.21.2, and then performs WirelessMAN-OFDMA Advance System network reentry procedure to the target ABS per <<Section 15.2.7.10.5.2>>. To indicate a Direct HO, the Ranging_Purpose_Indicator is set to ‘Direct HO’ in the AAI_RNG-REQ message. Also, the AMS’s CMAC tuple used in the previous WirelessMAN OFDMA Reference System shall be included in the AAI_RNG-REQ message to allow the target ABS retrieve AMS’s context and authenticate the AMS. If the target ABS has no capability of authenticating an AMS by its CAMC tuple used at a WirelessMAN OFDMA Reference System, ABS shall indicate the AMS to perform initial network entry by appropriately setting the HO process optimization flags in the AAI_RNG-RSP message. Otherwise, the AMS shall perform network reentry procedure as described in Fig. X. The AMS may obtain target AAI only ABS information by blind scanning.
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Figure X. Direct HO procedure from WirelessMAN-OFDMA Reference System to a Wireless-ODFMA Advanced only System
--------------------------------------------------------Text End -----------------------------------------------------
Remedy #2
On the 80216m_D3, page 43, line 1, add current table in 16.2.3.1 with the proposed text as follows:
--------------------------------------------------------Text Start -----------------------------------------------------
16.2.3.1 AAI_RNG-REQ 
…
Table 674—Parameters for AAI_RNG-REQ Message

	Name
	Value
	Usage

	AMSID*
	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 shall be included when the AMS is attempting network entry without its STID/DID which the ABS/Paging Controller assigns.

	MAC version 
	Version number of IEEE 802.16 supported by the AMS
	

	Ranging Pur​pose Indication
	The presence of this item in the message indicates the following AMS action:

If Bit#0 is set to 1, it indicates that the AMS is currently attempting HO reentry, or, in combination with a Paging Controller ID, indicates that the MS is attempting network reentry from idle mode to the BS. In this case, Bit#1 shall be 0..

If Bit#1 is set to 1, it indicates that the AMS is initiating the idle mode location update process. In this case, Bit#0 shall be 0

If Bit#2 is set to 1, ranging request for emergency call setup. When this bit is set to 1, it indicates AMS action of Emergency Call process.

If Bit#4 is set to 1, 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.

If bit #5 is set to 1, it indicates that the AMS is initiating location update for transmission to DCR mode from idle mode.

If bit #6 is set to 1 in combination with ID of the network entity that assigns/retains the context, it indicates that the AMS is currently attempting reentry from DCR mode.

If Bit#7 is set to 1, it indicates that the AMS is currently attempting network reentry after experiencing a coverage loss.
If Bit#8 is set to 1, it indicates that the AMS is currently attempting network reentry from a IEEE802.16e only Legacy BS

<<<Editor’s note: reserved bits below are invalid>>>
	It shall be included when the AMS is attempting to perform reentry, HO or location update

	Serving BSID
	The BSID of the AMS’s previous serving ABS before incurring a coverage loss, or the BSID of the serving ABS to which the AMS is currently connected (has completed the registration 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 currently 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, or a network reentry after a coverage loss. In case of performing Direct HO, this is the BSID of the previous serving Legacy BS.

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

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

	AK_COUNT
	The AMS’s current value of the AK_COUNT, which is used to generate the security keys in the target ABS.
	It shall be included during reentry, secure Location Update or HO

	CMAC Tuple
	If included, the CMAC Tuple shall be the last attribute in the message.
	It shall be included when the AMS is attempting to perform Network Re-Entry from idle mode, Secure Loca​tion Update, or HO, or a reentry after incurring a coverage loss, if the AMS has a CMAC tuple necessary to expedite security authentication. 

	LEGACY_CMAC_KEY_COUNT
	The AMS’s current value of the CMAC_KEY_COUNT, which was used at the previous serving Legacy BS.
	It shall be included during Direct HO from a 16e only Legacy BS to the target ABS.

	Legacy CMAC Tuple
	If included, the CMAC Tuple shall be the last attribute in the message.
*Note: This is not used to generate the security keys in the target ABS, This is only for security authentication
	It shall be included when the AMS is attempting to perform Network Re-Entry from Direct HO, if the AMS has a CMAC tuple necessary to expedite security authentication. This CMAC is the CMAC tuple used in the previous serving Legacy BS.

	…
	…
	…


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