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Reporting channel status for M2M device
Jeongki Kim, Woobong Lee, Jinsoo Choi, Youngsoo Yuk, Kiseon Ryu, Jinsam Kwak
LG Electronics
1 Introduction

To obtain the DL channel status of AMS in 802.16m/D12, ABS allocates the FFBCH to the AMS through Feedback Allocation A-MAP IE or allocates the resource to the AMS through Feedback Polling A-MAP IE. Upon receiving Feedback Allocation A-MAP IE the AMS sends the sequence including channel quality feedback and MIMO feedback through the allocated FFBCH. Upon receiving Feedback Polling A-MAP IE the AMS sends MIMO feedback Header (MFH) or AAI-SBS-MIMO-FBK message through the allocated resource.
As mentioned in [1], most of M2M devices (like smart metering, vending machine, etc.) are fixed or nomadic and the channel variations of those devices don’t happen frequently. That is, once the MCS or DL MIMO mode information (e.g., MEF, Mt, Si, etc.) for those device are decided, they are retained during long period. In this case, if the device includes the preferred MCS or MIMO feedback information (e.g., CQI, STC, PMI) in AAI-RNG-REQ during ranging procedure, it will reduce the additional process for requesting the channel status report by BS as mentioned above and BS can early configure the MCS or DL MIMO mode appropriate to the device to allocate the DL resource (e.g., AAI-RNG-RSP). 
If BS wants to receive more elaborate channel quality feedback and MIMO feedback from the device after ranging procedure, the BS will send the Feedback Allocation A-MAP IE or Feedback Polling A-MAP IE to the device.
2  Reference

 [1] C802.16p-11_0051, Ranging process optimization in support of large number of machine to machine devices
3 Text proposal
---- Start of proposed text ----
[Remedy #1: Add the Section 16.2.3.1 and texts in C802.16p-10/0018r1 as follows.]
16.2.3.1 AAI-RNG-REQ
[Modify the Table 678 the following Section and text:]
Table 678—AAI-RNG-REQ Message Field Description
	Field
	Size (bits)
	Value
	Condition

	Ranging purpose indication
	4
	0b0000 = Initial network entry

0b0001 = HO reentry

0b0010 = Network reentry from idle

Mode
……
0b1101 = NS/EP call setup

0b1110 - 0b1111 = reserved
	

	…
	…
	
	…

	} else if (Ranging Purpose Indication

== 0b0010) {
	
	
	

	if (S-SFH Network Configuration

bit == 0b1 or AMSID privacy

is disabled){
	
	
	

	AMS MAC address
	48
	
	

	} else{
	
	
	

	Deregistration Identifier (DID)
	18
	
	

	}
	
	
	

	MFM bitmap
	2
	Maximum of 2 distinct concurrent MFM are allowed with MFM_bitmap.

LSB #0: MFM 0

LSB #1: MFM 4
	Will be present if the M2M device is fixed or nomadic

	
	
	
	

	If (LSB#0 in MFM_bitmap == 1){
	
	
	

	Wideband CQI
	4
	
	

	Wideband STC rate
	3
	.‘STC rate - 1.’ mapped to 3-bit unsigned integer

(i.e., STC rate=1 as 0b000 ~ STC rate=8 as

0b111)
	

	}
	
	
	

	If (LSB#1 in MFM_bitmap == 1){
	
	
	

	Wideband CQI
	4
	
	

	Wideband STC
	3
	.‘STC rate - 1.’ mapped to 3-bit unsigned integer

(i.e., STC rate=1 as 0b000 ~ STC rate=8 as

0b111)
	

	Wideband PMI
	6
	wideband preferred matrix index (PMI), size

of which is number of PMI bits (.‘NB.’) used,

mapped to NB LSB bits of this field, while the

remaining MSB bit(s) set to zero(0)
	

	}
	
	
	

	Paging Controller ID
	
	
	

	…
	
	
	

	} else if (Ranging Purpose Indication

== 0b0011

|0b0110|0b0111| 0b1011) {
	
	
	

	...
	...
	
	...


[Remedy #2: Add the Section 16.3.5.5.2.4.7 and texts in C802.16p-10/0018r1 as follows.]
16.3.5.5.2.4.7 CDMA Allocation A-MAP IE 
[Modify the Table 853 the following Section and text:]
Table 853.—CDMA Allocation A-MAP IE*
	Syntax
	Size (bits)
	Notes

	CDMA_Allocation_A-MAP IE {
	
	

	A-MAP IE type
	4
	CDMA Allocation A-MAP IE

	CDMA allocation indication
	1
	0b0: Bandwidth allocation in response to a received contention-based bandwidth request. 

0b1: Bandwidth allocation in response to a received contention-based ranging request

	If (CDMA allocation indication ==

0b0){
	
	

	…
	…
	…

	}
	
	

	Else if (CDMA allocation indication ==

0b1) {
	
	

	Uplink/Downlink Indicator
	1
	Indicates whether the following fields are for resource assignment in the uplink or in the downlink.
0b0: Uplink

0b1: Downlink

	Resource Index
	11
	

	ISizeOffset
	5
	

	HFA
	3
	

	If (Uplink/Downlink Indicator==0b0) {
	
	

	…
	…
	…

	} Else {
	
	

	ACID
	4
	

	AI_SN
	1
	

	SPID
	2
	

	Reserved
	8
	

	MEF inclusion
	1
	Indicates if the specific MIMO encoder format is included.

If this bit is set to 0, the SFBC is used.

	If (MEF inclusion == 1) {
	
	

	MEF
	2
	MIMO encoder format

0b00: SFBC

0b01: Vertical encoding

0b10: Multi-layer encoding

0b11: reserved

	if (MEF == 0b01){
	
	

	Mt
	3
	

	Reserved
	2
	

	} else if(MEF == 0b10) {;
	
	

	if (Nt == 4)
	
	

	Si
	5
	Index used to identify the combination of the number of

streams and the allocated pilot stream index in a transmission

with MU-MIMO, and the modulation constellation of paired

user

0b00000: 2 streams with PSI=stream0 and other modulation

=QPSK

0b00001: 2 streams with PSI=stream0 and other modulation

=16QAM

0b00010: 2 streams with PSI=stream0 and other modulation

=64QAM

0b00011: 2 streams with PSI=stream0 and other modulation

information not available

0b00100: 2 streams with PSI=stream1 and other modulation

=QPSK

0b00101: 2 streams with PSI=stream1 and other modulation

=16QAM

0b00110: 2 streams with PSI=stream1 and other modulation

=64QAM

0b00111: 2 streams with PSI=stream1 and other modulation

information not available

0b01000: 3 streams with PSI=stream0

0b01001: 3 streams with PSI=stream1

0b01010: 3 streams with PSI=stream2

0b01011: 4 streams with PSI=stream0

0b01100: 4 streams with PSI=stream1

0b01101: 4 streams with PSI=stream2

0b01110: 4 streams with PSI=stream3

0b01111: 3 streams with PSI=stream0 and stream1

0b10000: 4 streams with PSI=stream0 and stream1

0b10001: 4 streams with PSI=stream2 and stream3

0b10010: 3 streams with PSI=stream2 and other modulation

=QPSK

0b10011: 3 streams with PSI=stream2 and other modulation

=16QAM

0b10100: 3 streams with PSI=stream2 and other modulation

=64QAM

0b10101: 3 streams with PSI=stream0 and stream1 and other

modulation =QPSK

0b10110: 3 streams with PSI=stream0 and stream1 and other

modulation =16QAM

0b10111: 3 streams with PSI=stream0 and stream1 and other

modulation =64QAM

0b11000: 4 streams with PSI=stream0 and stream1 and other

modulation =QPSK

0b11001: 4 streams with PSI=stream0 and stream1 and other

modulation =16QAM

0b11010: 4 streams with PSI=stream0 and stream1 and other

modulation =64QAM

0b11011: 4 streams with PSI=stream2 and stream3 and other

modulation =QPSK

0b11100: 4 streams with PSI=stream2 and stream3 and other

modulation =16QAM

0b11101: 4 streams with PSI=stream2 and stream3 and other

modulation =64QAM

0b11110: reserved

0b11111: reserved

	} else{
	
	

	Si
	5
	Index used to identify the combination of the number of

streams and the allocated pilot stream index (PSI) in a transmission

with MU-MIMO , and the modulation constellation of

paired user in the case of 2 stream transmission

0b00000: 2 streams with PSI=stream0 and other modulation

=QPSK

0b00001: 2 streams with PSI=stream0 and other modulation

=16QAM

0b00010: 2 streams with PSI=stream0 and other modulation

=64QAM

0b00011: 2 streams with PSI=stream0 and other modulation

information not available

0b00100: 2 streams with PSI=stream1 and other modulation

=QPSK

0b00101: 2 streams with PSI=stream1 and other modulation

=16QAM

0b00110: 2 streams with PSI=stream1 and other modulation

=64QAM

0b00111: 2 streams with PSI=stream1 and other modulation

information not available

0b01000: 3 streams with PSI=stream0

0b01001: 3 streams with PSI=stream1

0b01010: 3 streams with PSI=stream2

0b01011: 4 streams with PSI=stream0

0b01100: 4 streams with PSI=stream1

0b01101: 4 streams with PSI=stream2

0b01110: 4 streams with PSI=stream3

0b01111: 3 streams with PSI=stream0 and stream1

0b10000: 4 streams with PSI=stream0 and stream1

0b10001: 4 streams with PSI=stream2 and stream3

0b10010: 8 streams with PSI=stream0

0b10011: 8 streams with PSI=stream1

0b10100: 8 streams with PSI=stream2

0b10101: 8 streams with PSI=stream3

0b10110: 8 streams with PSI=stream4

0b10111: 8 streams with PSI=stream5

0b11000: 8 streams with PSI=stream6

0b11001: 8 streams with PSI=stream7

0b11010: 8 streams with PSI=stream0 and stream1

0b11011: 8 streams with PSI=stream2 and stream3

0b11100: 8 streams with PSI=stream4 and stream5

0b11101: 8 streams with PSI=stream6 and stream7

0b11110: reserved

0b11111: reserved

	}
	
	

	} else {
	
	

	Reserved 
	7
	

	}
	
	

	}
	
	

	}
	…
	…

	}
	
	


[Insert the following texts at the end of Section 16.3.5.5.2.4.7:]

For M2M devices the DL HARQ burst signaled by the CDMA Allocation A-MAP IE is transmitted using MIMO encoder format and the modulation scheme indicated the CDMA Allocation A-MAP IE.
---- End of proposed text ----

  


