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Radio Calibration Allocation
Hassan Yaghoobi, JK Fwu, Dov Andelman, Yi Hsuan, Shantidev Mohanty
Intel Corporation
Introduction

Without provisioning auto calibration (on line calibration), excessive time will be required for factory calibration (production line calibration) of 802.16m compliant devices. This adds substantial cost and limits the volume that can be produced on a test line. 
Problem Statement
IEEE 802.16m D2 standard draft has not specified any provisions to enable auto calibration. Auto calibration is required during the startup and also periodically when parameters such as frequency change (Inter-FA HO) and temperature are changing. Standard needs to provide specifications in form of proper allocations to MS for Rx and Tx calibration of the Radios. 

Rx and Tx calibration require start up and periodic allocations in DL and UL that meets specific requirements.

For Rx calibration, the following requirements are considered for the development of standard specification.

1. A quiet DL Calibration Allocation (DCA) of at least 18 adjacent subcarriers over one or two OFDM symbols.
2. In the case of FDD, there will be no UL allocation for calibrating MSs during the OFDM symbol time containing the DCA in DL.

For Tx calibration, the following requirements are considered for the development of standard specification.

1. A quiet UL Calibration Allocation (UCA) of at least 18 adjacent subcarriers over one or two OFDM symbols. During the first OFDM symbol the MS may transmit some narrow band calibration signal that BS has to ignore.  
2. In the case of FDD, there will be no DL allocation for calibrating MSs during the OFDM symbol time containing the UCA in UL.
Proposed Remedy

<< ---------------------------------------------- Text proposal 1, pp. 593, line 17 ------------------------------------------------  >>
<< Add the following new section>>
16.3.13 AMS Auto Calibration 
Uplink Calibration Allocation (UCA) units can be allocated periodically with period of 2 sec to facilitate auto Tx-calibration. The UCAs are shared by multiple AMSs to transmit calibration signal within the allocated CAUs in order to enable auto-Tx-calibration.  The physical structure of UCA is the same as sounding PHY structure (18 subcarriers by 1 OFDMA symbol). The calibration signal is an OFDMA signal with maximum power the same as maximum transmit power for the normal 802.16m operation. Additional details of calibration signal are vendor specific. 
To enable auto Rx-calibration, ABSs can allocate some periodic small Downlink Calibration Allocation (DCA) burst using NLRU or SLRU as quiet period for the AMSs to perform auto Rx-calibration. This allocation is a quiet allocation with no downlink transmission and may be assigned with a pre set period of 2 sec. The allocation is signaled through broadcast assignment A-MAP IE.
<< ---------------------------------------------- Text proposal 2, pp. 443, Table 829 ------------------------------------------------  >>

16.3.6.5.2.4.13 Broadcast Assignment A-MAP IE

<< Modify Table 829 as follows>>
Table 829 – Broadcast Assignment A-MAP IE*

	Syntax
	Size in bits 
	Description/Notes

	Broadcast-A-MAP_IE() {
	-
	-

	A-MAP IE Type
	4
	Broadcast A-MAP IE 

	Broadcast mode
	1
	0: broadcast messages included

1: AMS Rx calibration allocation

	If (Broadcast mode == 0b00){
	
	

	  MCS (TBD)
	
	

	  Resource Index
	11
	5 MHz: 0 in first 2 MSB bits + 9 bits for resource index
10 MHz: 11 bits for resource index
20 MHz: 11 bits for resource index
Resource index includes location and allocation size 

	  Reserved
	TBD
	Reserved bits 

	} else {
	
	

	  Resource Index
	11
	Quiet resource allocation for AMS Rx calibration

	  Period
	TBD
	Periodicity of the quiet resource allocation

	}
	
	

	}
	
	


<< ---------------------------------------------- Text proposal 3, pp. 428, Table 822 ------------------------------------------------  >>

<< Modify Table 822 as follows>>
Table 822– UL Sounding Command A-MAP IE
	Syntax
	Size (bits)
	Notes

	UL Sounding Command IE format () {
	
	

	A-MAP IE Type
	4
	

	Sounding/Calibration Mode Switch

	1
	0: sounding allocation
1: calibration allocation

	Sounding subframe
	32
	Indicates the sounding subframe 

	If  (Sounding/Calibration Mode Switch ==0){

	
	

	Sounding subband bitmap
	variable
max. 1224
	FFT size dependant

	If (Multiplexing type == 0) {
	
	

	Decimation offset d
	5
	Unique decimation offset

	} else {
	
	

	Cyclic time shift m
	5
	Unique cyclic shift

	}
	
	

	Periodicity (p)
	3
	0b000 = Single command, not peri​odic, or terminate the periodicity. Other​wise, repeat sounding once per 2(p-1) frames, where p is decimal value of the periodicity field

	Antenna switching
	1
	0b0: Antenna switching
0b1: No antenna switching

	If (Antenna switching == 1) {
	
	

	Transmit antenna bitmap
	4
	Indicates an active set of transmit antennas

	}
	
	

	Padding
	variable
	Padding

	}
	
	

	}
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