
IEEE C802.16m-09/1529

	`Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Text for the IEEE 802.16m Amendment on Femtocell Network Entry

	Date Submitted
	2009-07-03

	Source(s)
	Jin Lee, Inuk Jung, Giwon Park, Kiseon Ryu, Ronny Yongho Kim, Jin Sam Kwak
LG Electronics, Inc. 

	+82-31-450-1879
[jins978, cooper, gwpark, ksryu, ronnykim, samji] @lge.com
*<http://standards.ieee.org/faqs/affiliationFAQ.html>

	Re:
	Category: AWD comments / Area: Femtocell (Network Entry)

	Abstract
	Proposed text for Femtocell in the draft P802.16m amendment

	Purpose
	Discussion and adoption by TGm as Femtocell AWD 

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Text for the IEEE 802.16m Amendment on Femtocell Network Entry
Jin Lee, Inuk Jung, Kiseon Ryu, Ronny Yongho Kim, Jin Sam Kwak 
LG Electronics, Inc.
1. Introduction

In this contribution, we propose amendment texts for femtocell network entry which is inherited from the 802.16m SDD [1], to be incorporated into Amendment Working Document (IEEE 802.16m-09/0010r2) [2]. 
2. Rationale/Motivation of modifications 

This contribution is to further clarify procedure supporting section 15.5.1, 15.5.2 in SDD. Additionally, we would like to introduce trigger condition for network entry to CSG-Open femtocell BS since AMS would attempt network entry only when the current connection is critical and none of other ABS is nearby.
· Initial access information capability is to provide access information of neighbor femtocell BS to AMS which does not have cached information. Even after decoding SFH containing necessary system information from initial detected femtocell BS, the AMS may not be able to recognize whether it has to continue the network entry or continue cell searching, since the AMS does not have stored information. Therefore, femtocell BS should be able to provide allowable femtocell BS list as soon as possible in case the current network entry process does not conduct successfully (i.e., When authentication process fails)
· Femtocell BS can broadcast its capability on initial network access information (i.e. neighbor femtocell BS IDs, NSP IDs, etc)  
· Initial network access information bit indicates whether the femtocell BS is currently able to provide neighbor access information if the current network entry fails.
· The Femtocell BS can provide initial network access information of neighbor femtocell BS via AAI_PKM-RSP message upon receiving AMS request in AAI_PKM-REQ
· One of the femtocell detection mechanisms is based on AMS report containing initially detected femtocell BS information. Macro BS can generate allowable neighbor femtocell BS list with the aid of AMS and provide the neighbor list to the AMS so that the AMS does not need to scan all other femtocell BSs
· Macro BS can provide optimized neighbor femtocell BS list which only contains nearby AMS based on the previous detected femtocell BS from AMS report. 
· Femtocell BS may provide optimized neighbor femtocell BS based on AMS location information if AMS operating Location Based Service reports its location information.

· Trigger condition for network entry to CSG-Open femtocell BS

· CSG-Open femtocell BS shall broadcast the trigger condition for network entry: E.g., (Missed number of frame) of all neighbor BS is greater than absolute value
· CSG CellBar indication is used to prohibit AMS from network entry when resource of CSG-Open femtocell BS is not sufficient to allow non CSG member AMS.
3. References
 [1] IEEE 802.16m-08/003r9, “The Draft IEEE 802.16m System Description Document”

 [2] IEEE 802.16m-09/0010r2, “IEEE 802.16m Amendment Working Document”
4. Proposed Outline for 802.16m Femtocell Operation Amendment Text

---------------------------------------------------------------Text Start ------------------------------------------------------------
15.2.21 Femtocell BS operation

15.2.21.x Network Entry

15.2.21.x.1 Femtocell BS identification and selection
AMS can perform network entry to any OSG femtocell BS whether included in the AAI_NBR-ADV or not. Furhtermore, the AMS may have an accessible CSG fetmocell list, which contains one or more CSG IDs associated with CSG femtocell BSs which the AMS is allowed to access. The AMS may attempt network entry to CSG femtocell BS within its accessible CSG femtocell list
If the AMS does not have stored information on the accessible CSG femtocell list, the AMS may obtain its neighbor femtocell BS list from the connected macro BS or from the femtocell BS which is capable of delivering initial access information. Whether femtocell BSs are able to provide neighbor femtocell BS list or not is identified by ‘access information capability bit’ in S-SFH SP1 IE. 

For access information capability, femtocell BSs shall broadcast ‘access information capability’. If the access information capability bit is set in S-SFH, it indicates that the femtocell BS is capable of delivering neighbor fetmocell BSs’ network access information if the current network entry fails. The network access information includes center frequency, femtocell BS ID, BS type, NSP ID, etc. Such information is transmitted either through unicast or broadcast manner. 

During network entry, AMS obtains DL/UL parameters and initial access capability information from the SFH. The AMS performs ranging and negotiates pre-authentication capabilities with the femtocell BS. When AMS performs authorization and key exchange, the AMS may send AAI_PKM-REQ with ‘request access information’ parameter set to 1. If the authorization process is not completed successfully and the ‘request access information’ parameter is set, the femtocell BS should provide the network access information on neighbor femtocell BSs which are accessible for the AMS via AAI_PKM-RSP message. Otherwise, the femtocell BS should not provide network access information when the authorization process fails. 
Access information capability is carried in femtocell BS’s S-SFH SP1 IE, see Table xx.

	Syntax
	Size (bit)
	Note

	Access information capability
	1
	Indicates if access network information of neighbor femtocell BSs is available or not.

0 :  Delivering of access information is available.

1 :  Delivering of access information is not available.


AAI_RNG-REQ message shall contain the following parameters, see Table yy

	Name
	Type
	Length
	Value
	Scope

	Access information REQ
	TBD
	1
	If Access information REQ bit = 1, AMS requests network access information of neighboring femtocell BS(s). 
	AAI_PKM-REQ


AAI_RNG-RSP / AAI_SII-ADV /FMT_NBR-ADV shall contain the following parameters, see table zz

	Name
	Type
	Length
	Value
	Scope

	Access information RSP
	TBD
	TBD
	BS Type

BS ID

Carrier Frequency

BW, CP info

NSP ID 
	AAI_PKM-RSP
AAI_SII-ADV




15.2.21.x.2 Femtocell BS Detection

An MS needs to know the existence of nearby Femtocell BSs operating in the different frequency of the overlay BS. Femtocell BS or macro BS may transmit control signal or message on the frequency of the overlay BS for an MS to identify the existence of the Femtocell BSs, and resource used by the femtocell BS or macro BS to transmit the control signal or message may be indicated to the MS by the overlay BS. The control signal or message contains the information necessary to help AMS to access the neighbor Femtocell BSs. The transmission of control signals by the Femtocell BS does not cause severe interference or denial of service.
A Femtocell BS may monitor DL and UL signal associated with an MS which is served by the overlay macro BS at a shared common resource region. The monitoring is initiated by the overlay macro BS/AMS or by the Femtocell BS itself to detect the existence of the AMS in its coverage. The Femtocell BS may inform the macro BS over the backhaul that the AMS is within its coverage and subsequently request handover of the AMS to the femtocell BS. For monitoring UL signal from the MS, the overlay macro BS can instruct MS to transmit UL signal on the PFBCH with a constant transmit power p0 and period T, and then inform the Femtocell BS of associated information such as MS's transmit power and resource assignment. The constant transmission power aids the femtocell BS to measure the distance of the AMS from itself. 
An AMS requests scanning interval by sending an AAI_SCN-REQ message to scan femtocell BSs or performs blind scanning for femtocell BSs. AMS may stop scanning when the AMS detects at least one of femtocell BSs and report the detected femtocell BS IDs to the serving macro ABS by sending an AAI_SCN-REP message.  Upon receiving the scanning report, containing detected femtocell BS IDs from AMS, the serving macro ABS shall configure and send an accessible neighbor femtocell BS list which only contains neighbor femtocell BSs of the detected femtocell BSs via unicast AAI_NBR-ADV. The ABS may exclude CSG femtocell BSs which the AMS is not a CSG member of. The AMS may perform scanning based on the provided accessible neighbor femtocell BS list.

In case the AMS is not able to obtain the accessible neighbor femtocell BS list from macro BS, the AMS can request a neighbor femtocell BS list to the femtocell BS which is capable of delivering access information. Further procedure is described in section 15.5.1

In case AMS is able to execute its location measurement through periodic scanning, the AMS may report the result of measurement on its location to macro BS by sending an AAI_SCN-REP. Upon receiving the AAI_SCN-REP, the serving macro ABS may send an AAI_SCN-RSP containing femtocell BSs which are located nearby AMS. The AAI_SCN-RSP message may include one or more femtocell BSs, which may not be included in broadcast AAI_NBR-ADV message as scanning target. For each target femtocell BS, the following parameters are included: 

1) Carrier Frequency

2) Femtocell BS IDs

3) Preamble Index

4) Start frame

5) Interleaving interval

6) Scan duration

15.2.21.x.3 Ranging Channel Configuration

BR ranging channel is configured as a unified ranging channel for Femtocell BS to accommodate all types of ranging purposes. The PHY structure of BR ranging channel is identical as macro BS. AMS can send ranging preamble with associated flow ID inside the quick access message to differentiate the ranging purposes.

15.2.21.x.4 Network entry to CSG-Open femtocell BS

The CSG-Open femtocell BS shall broadcast CSG CellBar Indication when its resource is not enough to allow AMS which is not in its CSG. Upon receiving CSG CellBar indication (set to 1), the AMS which does not belong to the femtocell BS’s CSG shall not attempt initial network entry. 

AMS that is not a member of the CSG can perform network entry to the CSG-Open femtocell BS only if the current connection is critical to maintain connected service or none of neighbor ABS except the CSG-Open femtocell BS is detected or in case of emergency call. Based on these conditions, network entry for a non CSG member AMS shall be taken into account. The trigger configuration related to the above is shown in table xxx.

Table xxx – Trigger; Type/Function/Duration Description

	Name
	Length (bits)
	Value

	Type
	2 (MSB)
	Trigger metric type:

0x0: CINR metric

0x1: RSSI metric

0x2: Number of missed frames metric

	Function
	2
	Computation defining trigger condition:

0x0: Metric of all neighbor BS is greater than absolute value

0x1: Metric of all neighbor BS is less than absolute value

0x2: Metric of all neighbor BS is less than serving BS metric by relative value

0x3: Metric of serving BS is greater than absolute value

	Duration
	4 (LSB)
	        2^p (p: number of frames), 


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








  


