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

In this contribution, we propose amendment texts for femtocell Handover to be incorporated into the Amendment Working Document (IEEE 802.16m-09/0010r2) [1]. According to SDD [2], Handover to CSG-Open femtocell BS should be limited when the femtocell BS’s resource is not sufficient for non CSG member AMS. Therefore, this contribution suggests trigger condition for handover to CSG-Open femtocell BS.
2. Rationale/Motivation of modifications 
This contribution proposes CSG CellBar indication to prevent non CSG member AMS from handover when resource of a CSG-Open femtocell BS is scarce. The indication is broadcast via SFH and toggled depends on resource status in the CSG-Open femtocell BS. Additionally, Handover trigger condition has to be defined for CSG-Open femtocell BS and it has to be broadcast via system information as well. Examples of trigger function are: 

· The number of Missed number of frames in all other neighbor BSs is greater than absolute value, 
· CINR/RSSI of all other neighbor BSs is less than absolute value
3. References
[1] IEEE 802.16m-09/0010r2, “IEEE 802.16m Amendment Working Document”
[2] IEEE 802.16m-08/003r9, “The Draft IEEE 802.16m System Description Document”
4. Proposed Outline for 802.16m Femtocell Operation Amendment Text

---------------------------------------------------------------Text Start ------------------------------------------------------------
15.2.21 Femtocell BS Operation

15.2.21.x Handover

The handover process of an AMS between a Femtocell BS and a macro BS or between two Femtocell BSs will follow the same procedure as described in section 15.2.6 with the exception of steps described in this section.  When the Femtocell BS is going to be out of service either by instruction or by accident, it should instruct all its subordinate MSs to hand over to the neighbor macro BSs or Femtocell BSs. If CSG CellBar indication in S-SFH SP1 IE is set, AMS which does not belong to the femtocell BS’s CSG shall not attempt handover while an AMS which belongs to the femtocell BS’s CSG is still allowed to handover.

S-SFH SP1 IE contains information for network re-entry, see Table xx

	Syntax
	Size (bit)
	Notes

	CSG CellBar indication
	1
	If CSG CellBar bit = 1, CSG-Open femtocell BS is not allowed for initial entry or handover of AMS which does not belong to its CSG.


15.2.21.x.1 Handover from Macro BS to Femtocell BS

The network provides certain system information (e.g., carrier frequency of the Femtocell BS, that are located in the overlay macro BS serving area) to MSs for supporting handover between a macro BS and a Femtocell BS. An MS may cache this information for future handover to the specific Femtocell BS. 

HO should be triggered based on certain criteria, such as signal strength, the proximity of MS to the Femtocell BS, and /or loading, etc. The macro BSs shall not broadcast the system information of the neighbor CSG-Closed Femtocell BSs in its neighbor list. At the time of handover preparation, the system information of a target accessible Femtocell BS may be unicast or multicast to the MS upon MS request/network trigger or obtained by the MS monitoring the Femtocell BS, or based on the cached information of the MS.

The macro BSs may unicast or broadcast certain information (e.g. Cell ID, carrier frequency etc.) of OSG or CSG-Open Femtocell BSs to facilitate MSs scanning for this type of Femtocell BSs. An MS may scan and report information of surrounding Femtocells in order to receive an optimized neighbor list containing information of accessible neighbor CSG/OSG Femtocell BS(s) in the vicinity of MS. The MS may also request the accessible neighbor OSG/CSG Femtocell BSs information from the overlay macro BS when certain conditions are met.
15. 2.21.x.2 Trigger Condition for handover to CSG-Open femtocell BS
It shall take account the type of femtocell BSs (e.g. CSG-closed/open etc) to trigger handover, since different trigger conditions apply to an AMS for CSG-open femtocell BS.

The Type/function/action byte field of the trigger description in Table 25 – is described in Table 26-

Table 26 – Trigger; Type/Function/Action Description

	Name
	Length (bits)
	Value

	Metric Type 
	2
	Trigger metric type:

0x0: CINR metric
0x1: RSSI metric

0x2: RTD metric

0x3: Number of missed frames metric

	Function
	3
	Computation defining trigger condition:

0x0: Metric of all other neighbor BSs is greater than absolute value
0x1: Metric of neighbor femtocell BS is greater than absolute value

0x2: Metric of neighbor femtocell BS is less than absolute value

0x3: Metric of neighbor femtocell BS is greater than serving BS metric by relative value

0x4: Metric of neighbor femtocell BS is less than serving BS metric by relative value

0x5: Metric of serving femtocell BS greater than absolute value

0x6: Metric of serving femtocell BS less than absolute value

0x7: Metric of all other neighbor BSs is less than absolute value
NOTE—0x1–0x4 not applicable for RTD trigger metric

NOTE—When type 0x1 is used together with function 0x3 or 0x4, the threshold value shall range from -32 dB (0x80) to +31.75 dB (0x7F). When type 0x1 is used together with function 0x1, 0x2, 0x5 or 0x6, the threshold value shall be interpreted as an unsigned byte with units of 0.25 dB, such that 0x00 is interpreted as −103.75 dBm and 0xFF is interpreted as −40 dBm

NOTE—Type 0x3 can only be used together with function 0x1 or function 0x2
Note – Type 0x0, 0x7 can only be used for CSG-Open femtocell BS

	Action
	2 (LSB)
	Action performed upon reaching trigger condition:

0x0: Reserved

0x1: Respond on trigger with AAI_SCN-RSP 

0x2: Respond on trigger with AAI_HO-REQ
0x3: Respond on trigger with AAI_SCN-REQ

0x4: Declare that AMS is unable to maintain communication with the serving ABS. In this case the AMS sends HO-IND with code 0x03 to the serving ABS and proceeds as specified in section 15.2.5.2.4
NOTE—0x3 is not applicable when neighbor BS metrics are defined (i.e., only Function values 0x5 or 0x6 are applicable).
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