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Cleanup on Femto ABS Reselection (16.4.7.5)
Feng Xie, Lin Chen, Zhaohua Lu, Yang Liu
ZTE Corporation
1. Introduction
A general requirement for AMS to identify and select accessible CSG femto ABSes is that AMS shall be able to identify its subscribed CSG femto ABSes without UL signaling. This requirement is critical not only for AMS in INE, but also for AMS in scanning mode or idle mode. However, the current text in P802.16m/D4 is not consistent with that requirement. Specifically, the femto ABS reselection mechanism needs cleanup.

Moreover, the following are some problems identified with the current femto ABS reselection mechanism.
1) Sending CSGID(s) in AAI_RNG-REQ for accessibility check by the femto ABS is not a scalable solution. Since AMS has a large chance to subscribe to a large number of CSGs, considering the mass deployment of femtocells in homes, enterprises, clubs, shops, supermarkets, etc. In that case, including all CSGIDs in AMS's CSG White List into AAI_RNG-REQ causes huge overhead and the method becomes inefficient. The situation becomes worse as the AAI_RNG-REQ message has to be fragmented into more pieces. In the worst case, the ABS can not determine the subscription of the AMS until receiving the last fragment, which causes additional access delay and bandwidth waste.

2)  Allowing AMS to send AAI_RNG-REQ to CSG femto ABSs without accessibility check by AMS is a potential risk with the following considerations. First, CSG femto ABSs can be overloaded by the initial ranging requests from unknown AMSs (most of them could be unsubscribed AMSs). Second, allowing unsubscribed AMSs to compete with subscribed AMSs for ranging opportunities will significantly degrade the QoS of subscribed AMSs, causing the subscribers unsatisfied. In general, allowing unsubscribed AMS to occupy the resources of subscribed AMS is basically a violation of the requirement of CSG femto ABSs.
In this proposal, we suggest the following modifications.
1) AMS can send AAI_RNG-REQ only to its subscribed CSG Femto ABSs. In order for that, AMS should perform accessibility check with ABS's identifier (e.g. BSID, CSGID) and CSG White List.

2)  Following item 1, remove the procedure that the ABS performs accessibility check with the CSGID in AAI_RNG-REQ from AMS as it's redundant.
2. Text Proposal

Accept the following Modifications to Page 699:
======================== Start of Proposed Text =====================
16.4.7.5 Femto ABS reselection by AMS

When the an AMS with CSG White List is trying to perform initial network entry or network re-entry with a Femto ABS in 802.16m, it first performs initial ranging by sending AAI_RNG-REQ message. An AMS may include one ore more CSGID(s) as part of the AAI_RNG-REQ message to the its subscribed CSG Femto ABS., if one or more CSGID(s) is provisioned in the AMS. If the Femto ABS is a CSG Femto ABS, it may have one or more CSGID(s) provisioned in it as well. If it is an open Femto ABS, then there shall be no CSGID provisioned for it. 
If the Femto ABS is an open Femto ABS, then the Femto ABS ignores the CSGID(s) (if sent by the AMS) in the AAI_RNG-REQ and goes ahead with the next steps. If the Femto ABS is a CSG Femto ABS, the Femto ABS receives the AAI_RNG-REQ and if needed it looks at the received CSGID(s) and checks if it matches with at least one of its CSGID(s). If there is match of the CSGID, then the Femto ABS knows that the AMS is a member of the Femto ABS and goes ahead with the next steps.

If the received CSGID(s) from the AMS does not match any of the CSGID(s) of the Femto ABS itself, then the Femto ABS shall determine that the AMS is not a member of the Femto ABS and therefore cannot be granted access. Based on the CSGID(s) included in AAI_RNG-REQ, the CSG femto ABS may redirect the AMS to a neighbor ABS if the CSG femto ABS is overloaded or the neighbor ABS is considered more appropriate for the AMS. In this case, the Femto ABS shall send an AAI_RNG-RSP and in the AAI_RNG-RSP it indicates the rejection of access for this AMS. In order to help the AMS to attach to nearby Femto ABSs, the Femto ABS provides “Redirection Info” to the AMS in the AAI_RNG-RSP message. The “Redirection Info” consists of the ABSID, preamble index and center frequency of other nearby cells. 

If the Femto ABS has CSGID info of nearby Femto ABSs, then it may filter the “Redirection Info” based on the CSGID(s) provided by the AMS in the AAI_RNG-REQ message and only provide the open Femto ABSs as well as matching CSG Femto ABSs with matching CSGID(s) to the AMS in the “Redirection Info”.

The AMS then can use this “Redirection Info” and try to attach to the other candidate ABSs.

In case the AMS does not support CSG whitelist capability or does not have any CSGID(s) provisioned in its CSG whitelist, the “Redirection Info” may be provided in the AAI_REG-RSP message.

Figure-x shows the procedure.
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Figure 585: Femto ABS reselection procedure

16.2.3.1 AAI_RNG-REQ

Modify the following parameter for table 674 page 46 line 28 to 32
	Name
	Value
	Usage

	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 


16.2.3.2 AAI_RNG-RSP

Modify the following parameter for table 675 page 48 line 26 to 32.
	Name
	Value
	Usage

	Redirection Info
	ABSID, preamble index and center frequency for one or more neighbor ABSs of the serving ABS
	Sent by serving ABS to aid cell reselection in the event the serving ABS is not able to allow the AMS to perform entry (due to various reasons such as high serving ABS load, non existence of CSG membership etc)


============================== End of Proposed Text ===============
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