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1. Problem and Proposed Method
An operator may allow a femto ABS to operate over the same FA with the overlaid macro cells due to limited licensed bandwidth and possible large amount of femto ABSs depolyment. When the same FA is used by the macro ABS and femto ABS, serious mutual interference may be introduced.
The concept of reserving radio resources from macro cell for femto ABS’s usage is proposed to reduce the interference between a macro ABS and a femto ABS. Such radio resource reservation is a resource region originally used by a macro ABS. For example, when a newly deployed or operating femto ABS finds that there is no clear channel to provide a good transmission for its serving AMSs or serving AMSs feed back the complaint messages about interference, the femto ABS will request overlaid macro ABS to reserve its resource for femto ABS’s transmission/reception. Once the macro ABS agrees to grant this resource reservation to the femto ABS, the macro ABS would not allocate the resource to its serving AMSs in the reserved resource. On the other hand, a femto ABS could start to schedule the transmissions of control signal (e.g. A-MAP) and data in this reserved resource after receiving the grant.
A femto ABS broadcast indicators in its S-SFH SP3, as shown in Table 1, to indicate the allocation of DL reserved resource. This can avoid AMS reading signaling from other ABSs. In the femto reserved resource, an associated A-MAP will be given to specify the corresponding data allocation for individual AMSs. From AMS’s point of view, it obtains the S-SFH SP3 first and knows the presence and location of the reserved resource. Then the femto AMS could decode and acquire its individual data based on the femto A-MAP in the reserved resource. Figure 1 shows an example of control structure of the reserved resource.
Table 1 –– S-SFH SP3 IE format

	

Syntax
	Size (bit)
	Notes

	S-SFH SP3 IE format () {
	
	

	Start superframe offset where new SP3 information is us
	2
	

	Rate of change of SP (1-3) info
	4
	

	SA-sequence soft partitioning information
	4
	Specifies the partition information of SA-Preamble sequence for non-macro ABS as public and CSG femto BS

	FFR partition resource metrics
	TBD
	

	N1 information for UL power control
	TBD
	

	Number of Distributed LRUs for UL feedback channel per a UL AAI subframe
	4
	The number of UL feedback channels according to UL_FEEDBACK_SIZE is specified in the section 15.3.8.3.3.2

	# Tx antenna
	2
	0b00: 2 antennas

0b01: 4 antennas

0b10: 8 antennas

0b11: reserved

	SP scheduling periodicity information
	TBD
	

	HO Ranging backoff start
	4
	Initial backoff window size for MS performing initial ranging during HO process, expressed as a power of 2. Values of n range 0-15 (the highest order bits shall be unused and set to 0)

	HO Ranging backoff end
	4
	Final backoff window size for MS performing initial ranging during HO process, expressed as a power of 2. Values of n range 0-15

	Initial ranging backoff start
	4
	Initial backoff window size for initial ranging contention, expressed as a power of 2. Values of n range 0-15

	Initial ranging backoff end
	4
	Final backoff window size for initial ranging contention, expressed as a power of 2. Values of n range 0-15

	UL BW REQ channel information
	3
	0b000: First UL AAI subframe in every superframe

0b001: First UL AAI subframe in every frame

0b010: Every UL AAI subframes in every frame

0b011-0b111: reserved

	Bandwidth request backoff start
	4
	Initial backoff window size for contention BRs, expressed as a power of 2. Values of n range 0-15 (the highest order bits shall be unused and set to 0)

	Bandwidth request backoff end
	4
	Final backoff window size for contention BRs, expressed as a power of 2. Values of n range 0-15

	SZ Shift Value
	8
	Shift value (u) for sounding symbol

	Subframe number indicator of DL Femto resource reservation
	3
	0b000: No reserved resource for Femto ABS

Others: Indication of the subframe number in which the reserved resource is allocated.

	Starting PRU number indicator of DL Femto resource reservation
	2
	Indication of starting PRU of reserved resource for Femto ABS.

	Reserved
	TBD
	

	}
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Figure 2. The frame structure of resource reservation for Femto ABS
When a femto ABS requires a resource reservation for interference mitigation, it sends a reservation request to the macro ABS. The requesting amount of resource is based on the BR from the AMS served by the femto ABS. If the macro ABS grants the reservation request, it sends a grant message to the femto ABS with (1) the DL subframe number and UL subframe number of every frame for femto resource reservation, (2) the starting PRU number of DL femto resource reservation and UL femto resource reservation, (3) the number of PRUs allocated for DL femto resource reservation and UL femto resource reservation, (4) the superframe in which the granted femto resource reservation starts, and (5) the number of superframes in which the reserved resources are granted. Then the femto ABS will indicate the subframe number of every frame and the starting PRU number of DL femto reserved resource in its S-SFH. For example, a 3-bit subframe number indicator of every frame and a 2-bit starting PRU indicator of DL femto resource reservation are defined in S-SFH SP3 to indicate the starting position of DL reserved resource for the femto ABS. The starting PRU number of DL femto resource reservation can be derived by

(Starting PRU indicator of DL femto resource reservation) x NPRU /4.
Figure 2 also shows an example that starting PRU indicator=1 in BW=10MHz case, which means that the DL femto resource reservation starts from PRU #12.
Furthermore, during femto ABS’s SON or configuration phase, a femto ABS may coordinate with macro ABS to reserve a radio resource region for transmitting broadcast control messages. The reserved resource might be shared with multiple femto ABSs to acquire the spatial multiplexing benefit. If there is no AMS under femto ABS’s coverage or interference problem has been solved, then the reserved resource could be released to macro ABS.
2. Suggested Remedy 1
--------------------------------------------------------  Text Start  ------------------------------------------------------------
16.4 Support for Femto ABS

16.4.11 Interference Avoidance and Interference Mitigation

{ Insert the following text and figures before line 1, page 604}

A Femto ABS may request the macro ABS to reserve resource for the Femto ABS’s transmissions/receptions. Once the macro ABS grants the reserved resources for the Femto ABS, the macro ABS shall avoid scheduling its serving AMSs to use the reserved resources. The Femto ABS may schedule the transmissions/receptions in the granted resources. In the Femto ABS, the indication of DL reserved resource granted for the femto ABS is indicated in S-SFH SP3 by using a 3-bit subframe number indicator and a 2-bit starting PRU indicator of DL femto resource reservation. The subframe number indicator of femto resource reservation indicates the subframe that contains DL reserved resource for the femto ABS in every frame. The subframe number indicator=0 represents that the Femto ABS has no reserved resource. The starting PRU number of DL femto resource reservation can be derived by

(Starting PRU indicator of DL femto resource reservation) x NPRU /4.


(xxx)

The frame structure of resource reservation for Femto ABS is shown in Figure XXX. In the Femto DL reserved resource, an A-MAP of the Femto ABS shall be given to specify the data allocations for the serving AMSs. In addition, the reserved resource may be shared with multiple femto ABSs to acquire the spatial multiplexing benefit. The femto reserved resource shall be released to macro ABS when the femto ABS does not need it for interference mitigation. 
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Figure XXX – The frame structure of resource reservation for Femto ABS
--------------------------------------------------------  Text End  ------------------------------------------------------------

3. Suggested Remedy 2

--------------------------------------------------------  Text Start  ------------------------------------------------------------
{Add blue text in Table 803, page 381}

Table 803 –– S-SFH SP3 IE format

	

Syntax
	Size (bit)
	Notes

	S-SFH SP3 IE format () {
	
	

	Start superframe offset where new SP3 information is us
	2
	

	Rate of change of SP (1-3) info
	4
	

	SA-sequence soft partitioning information
	4
	Specifies the partition information of SA-Preamble sequence for non-macro ABS as public and CSG femto BS

	FFR partition resource metrics
	TBD
	

	N1 information for UL power control
	TBD
	

	Number of Distributed LRUs for UL feedback channel per a UL AAI subframe
	4
	The number of UL feedback channels according to UL_FEEDBACK_SIZE is specified in the section 15.3.8.3.3.2

	# Tx antenna
	2
	0b00: 2 antennas

0b01: 4 antennas

0b10: 8 antennas

0b11: reserved

	SP scheduling periodicity information
	TBD
	

	HO Ranging backoff start
	4
	Initial backoff window size for MS performing initial ranging during HO process, expressed as a power of 2. Values of n range 0-15 (the highest order bits shall be unused and set to 0)

	HO Ranging backoff end
	4
	Final backoff window size for MS performing initial ranging during HO process, expressed as a power of 2. Values of n range 0-15

	Initial ranging backoff start
	4
	Initial backoff window size for initial ranging contention, expressed as a power of 2. Values of n range 0-15

	Initial ranging backoff end
	4
	Final backoff window size for initial ranging contention, expressed as a power of 2. Values of n range 0-15

	UL BW REQ channel information
	3
	0b000: First UL AAI subframe in every superframe

0b001: First UL AAI subframe in every frame

0b010: Every UL AAI subframes in every frame

0b011-0b111: reserved

	Bandwidth request backoff start
	4
	Initial backoff window size for contention BRs, expressed as a power of 2. Values of n range 0-15 (the highest order bits shall be unused and set to 0)

	Bandwidth request backoff end
	4
	Final backoff window size for contention BRs, expressed as a power of 2. Values of n range 0-15

	SZ Shift Value
	8
	Shift value (u) for sounding symbol

	Subframe number indicator of DL Femto resource reservation
	3
	0b000: No reserved resource for Femto ABS

Others: Indication of the subframe number in which the reserved resource is allocated.

	Starting PRU number indicator of DL Femto resource reservation
	2
	Indication of starting PRU of reserved resource for Femto ABS.

	Reserved
	TBD
	

	}
	
	


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