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UL Access Zone CINR Reporting in Centralized Scheduling 
Yuefeng Zhou, Nader Zein

Sampath Rangarajan; Karthiks Sundaresan, Seung-jun Kim
Introduction

In legacy IEEE802.16e, BS can directly measure the uplink CQI for each MS to facilitate the radio resource control and scheduling.  However, in multi-hop relay networks, the MR-BS could not measure the CQI in UL access zone for the MS connecting to RS in centralized scheduling. Some mechanisms are needed to fix this issue.
Proposed Remedy

MR-BS sends a UL Access Zone CQI reporting request MMSG, RS_UL_Access_REP_REQ, to subordinate RS.  The RS will report the CQI for the MSs listed in the request message by reply RS_UL_Access_REP_RSP MMSG.   MR-BS may also allocate CQICH to the access RS to report the access UL CINR for each MS.
Specification changes

[Modify Table 38 as bellow]
Table 38—MAC management messages

Table 38 MAC management message

	Type 
	Message name 
	Message description Connection
	Connection

	97-255 
	Reserved
	
	

	97
	RS_UL_Access_REP-REQ
	UL Access Zone Channel Measurement Request
	TBD

	98
	RS_UL_Access_REP-RSP
	UL Access Zone Channel Measurement Response
	TBD

	99-255
	Reserved
	
	


[Insert new sub clause after 6.3.2.3.89]

6.3.2.3.90 UL Access Zone Channel Measurement Request (RS_UL_Access_REP-REQ)
In multi-hop relay system with centralized scheduling, MR-BS may send RS_UL_Access_REP-REQ message with RS basic CID to configure RS to report the channel measurement over UL Access Zone for one or more MSs.  The RS_UL_Access_REP-REQ message is defined in Table xxa.
Table xxa- RS_UL_Access_REP-REQ message format

	Syntax
	Size (in bits)
	notes

	RS_UL_Access_REP-REQ format {
	
	

	Management Message Type
	8
	

	Transaction ID
	16
	

	Type of CQI Measurement
	8
	Bit 0:1 = Physical CINR
Bit 1:1 = Effective CINR

Bit 2-5: = Average Alpha in multiples of 1/32 (range [1/32, 16/32])

Bit 6-7: reserved

	N_MS
	8
	Number of MSs

	For (i=0; i<N_MS; i++) {
	
	

	RCID_IE()
	variable
	Reduced MS CID

	}
	
	


Transaction ID:  Unique identifier set by the sender for identifying this transaction.
[Insert new sub clause after 6.3.2.3.90]

6.3.2.3.91 UL Access Zone Channel Measurement Response (RS_UL_Access_REP-RSP)
In multi-hop relay system with centralized scheduling, RS shall response the RS_UL_Access_REP-REQ message to by sending a RS_UL_Access_REP-RSP message, which is defined in Table xxb.
Table xxb- RS_UL_Access_REP-RSP message format

	Syntax
	Size (in bits)
	notes

	RS_UL_Access_REP-RSP format {
	
	

	Management Message Type
	8
	

	Transaction ID
	16
	

	For (i=0; i<N_MS; i++) {
	
	

	CINR Report
	varable
	

	}
	
	


CINR Report:  The value of this field is specified in the table xxc:
Table xxc- Value of CINR report field in RS_UL_Access_REP-RSP message
	Typp of CQI Measurement in RS_UL_Access_REP-REQ message
	Size (in bits)
	notes

	Bit 0:1 = Physical CINR
	16
	1 byte average CINR value

1 byte standard deviation

	Bit 1:1 = Effective CINR
	8
	1 byte effective CINR value





Transaction ID:  Unique identifier set by the sender for identifying this transaction.
[Insert new sub clause 8.4.5.4.10.17]

8.4.5.4.10.17 Fast Access Uplink feedback reporting in MR system
In multi-hop relay system with centralized scheduling, MR-BS may configure access RS/RSs to report Access UL CINR on pilot subcarrier for each MS on the relay link. 
MR-Access-UL-CQICH Alloc IE(), as defined in Table xxd, is introduced to dynamically allocate or deallocate a CQICH to one or multiple access RSs. Once allocated, the RS transmits channel quality information on the assigned CQICH on subsequent frames until the RS receives a MR-Access-UL-CQICH Alloc IE () to deallocate the assigned CQICH .
Table xxd- MR-Access-UL-Fast-Feedback region allocation IE format

	Syntax
	Size (in bits)
	notes

	MR-Access-UL-CQICH Alloc IE {
	
	

	Type
	5
	02

	Length
	4
	Length in bytes

	OFDMA Symbol offset
	8
	-

	Subchannel offset
	7
	-

	No. OFDMA symbols
	7
	-

	No. subchannels
	7
	-

	N_RS_CID
	8
	Number of RS CIDs

	For(i=0; i < N_RS_CID; i ++) {
	-
	-

	RS_RCID_IE()
	Variable
	Reduced CID of RS

	Offset
	8
	Starting position in the fast feedback region where RS reports the CINR values

	N_MS
	8
	Number of MSs, whose CINR values will be reported by RS

	For (j=0; j<N_MS; j++) {
	
	

	RCID_IE()
	variable
	Reduced MS CID, which is used to indicate the MSs’ UL CINR to be reported by the Access RS.

	}
	
	

	Period (p)
	2
	A CQI feedback is transmitted on the CQICH every 2p frames.

	Duration(d)
	3
	A CQI feedback is transmitted on the CQI channels indexed by the CQICH_ID for 10 x 2d frames. 
If d == 0, the CQICH is deallocated.
If d == 0b111, the RS should report until the MR-BS command for the RS to stop.

	Feedback Type
	2
	0b00: Physical CINR feedback 
0b01: Effective CINR feedback
 0b10–0b11: Reserved

	If (Feedback Type = 0b00)  {
	
	Physical CINR feedback

	Averaging parameter included
	1
	1: included;

0: not included

	If (Averaging parameter included == 1) {
	
	

	Averaging parameter
	4
	Averaging parameter alpha used for deriving physical CINR estimates reported through CQICH. This value is given in multiples of 1/16 in the range of [1/16..16/16] in increasing order.

	}
	
	

	}
	
	

	}
	
	

	Padding
	variable
	Number of bits required to align to byte length, shall be set to zero.

	}
	
	


MR-BS uses RS_RCID_IE() field to identify the CQICH allocations for each access RS.
[Insert new sub clause after 8.4.11.4]

8.4.11.5 UL Access Zone CINR Reporting
In multi-hop relay system with centralized scheduling, MR-BS may request RS to report the CINR value of the MSs connecting to the RS by sending  RS_UL_Access_REP-REQ message on RS’ basic CID.  RS  shall send RS_UL_Access_REP-RSP as the response. The CINR value of Access Uplink will be used for link adaptation.  The RS shall derive the mean CINR based on the equation 203 (8.4.11.3) from pilot subcarriers.
The MR-BS may also allocate CQICH by sending MR-Access-UL-CQICH Alloc IE() to conduct one or multiple access RSs to report CINR values of the MSs connecting to them.  Once received MR-Access-UL-CQICH Alloc IE(), the access RS shall report MS’s UL mean CINR based on the equation 203(8.4.11.3) from pilot subcarriers.
[insert following line before reserved field of table 496c]

	02
	MR-Access-UL-CQICH Alloc IE



  


