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Text Proposal on Scanning of Multi-Carrier BS (16.2.8.2.9.1)
Kelvin Chou, Yih-Shen Chen, I-Kang Fu and Paul Cheng
MediaTek Inc.
Introduction

Scanning is an operation of measuring the signal strength of the preamble transmitted by the BS and averaging the measured results over a period of time. Therefore, the more carriers to be scanned, the more time MS has to spend. The problem could be worse if the neighboring BS has multiple carriers to be scanned. This contribution highlights the difference between two types of inter-FA scanning: scanning of carriers of a single BS and scanning of different carriers of different BSs, and propose a method to shorten the scanning time on multi-carrier BS. 
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Considering the scenario illustrated above, at time t1 and t2, the MS scans BS1, BS2, BS3 and BS4 respectively to get the perceived preamble signal strength (RSSI) of each carrier as follows:
	
	BS1
	BS2
	BS3
	BS4

	
	t1
	t2
	t1
	T2
	t1
	t2
	t1
	t2

	Carrier 1
	P1
	P’1
	P2
	P’2
	P3-1
	P’3-1
	P4-1
	P’4-1

	Carrier 2
	
	
	
	
	P3-2
	P’3-2
	P4-1
	P’4-1


Where P1>P2, P3-1>P3-2, P4-1>P4-2
It is obvious that for single-carrier base stations BS1 and BS2, P1>P2 does not imply P’1>P’2. However, for multi-carrier base stations BS3, we can assume the signals transmitted on both carriers experience the same propagation loss (and likewise for BS4). Therefore, if (t2-t1) = δt is small enough, the MS can conclude that P3-1>P3-2( P’3-1>P’3-2 and P4-1>P4-2( P’4-1>P’4-2 without doing the measurement of both carriers of BS3 and BS4 and time t2.
The above observation can be used to shorten the time that an MS spent on scanning of a multi-carrier BS. Considering the above scenario again: 

1. During initial cell selection, the MS scans all carriers of all neighbor BSs and maintain a table of relative signal strength for each scanned carriers of multi-carrier BS such as the following one:
	
	BS3
	BS4

	Carrier 1
	1(strongest)
	2

	Carrier 2
	2
	1


2. MS selects one carrier at BS3 and BS4 respectively (say carrier 1 of BS3 and carrier 2 of BS4, i.e. the strongest carriers) as a “reference carrier” of that BS, and start the timer T_valid_scanning.
3. Next time when the MS perform scanning to BS3 and BS4, if T_valid_scanning is not expired, the MS only scan the reference carriers and assumes that the other carrier of the same base station will be worse that the reference carrier. Therefore, the MS does not have to scan all carriers of each multi-carrier BS at this time. Otherwise, if T_valid_scanning is expired upon scanning, the MS scans all carriers to get the updated signal strength and relationship thereof.
4. The serving BS may request its subordinate MS to report its relative carrier signal strength table via AAI_SCN-REP message. In that case, the serving BS can compose the list of recommended carriers to be scanned for each MS based on the relative carrier signal strength table reported by that MS.
However, the above scanning optimization is applicable only when the MS can identify the carriers pertain to the same multi-carrier BS. Therefore, we propose that a multi-carrier BS to transmit identical preamble index on all its carriers i.e. all its carriers share the same Cell ID. 
Proposed Text
In the P802.16m/D3, page 189, line 28, add the following text:
--------------------------------------------------  Text Start  -----------------------------------------------------------------

16.2.8.2.9.1.1 Network topology advertisement
The AAI_NBR-ADV message shall carry neighbor ABS's multicarrier configuration information to facili​tate AMS's scanning of neighbor ABSs' fully configured carriers. All the carriers of a multi-carrier ABS shall share the same Cell ID value (i.e. transmits the same SA-preamble sequence) so that AMSs can identify the carriers of the same ABS during scanning.
------------------------------------------------------  Text End  ---------------------------------------------------------------
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