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1. Introduction

Information is provided to analyse the capability of the MS to properly receive LCS Broadcast Assistance Data as defined in 04.35. Two methods are considered, reading the data from the CBCH and reading the data from the PBCCH

Assumptions:

· 1 CBCH message / 2 seconds (see 05.01, 05.02)

· 15 CBCH message / 30 seconds

· 45 CBCH message / 90 seconds

· Probability of missing a frame on BCCH/PBCCH due to radio link ~10% (05.05)

· Probability of missing a frame on CBCH due to looking for page on PBCCH/PCCCH ~8% (GAHL-000029)

· MS will give priority to reading a Page on PDCH over reading a CBCH message

· Maximum number of messages scheduled on CBCH are 45

· 50% capacity of CBCH is available to LCS

· When the MS reads LCS Assistance Data from CBCH, the messages to read in a 90 s period are:

	
	1 cycle E-OTD Neighbors
	2 cycle E-OTD Neighbors
	3 cycle E-OTD Neighbors

	Schedule message
	1
	1
	1

	E-OTD message
	3
	6
	9

	DGPS message
	3
	3
	3

	Ephemeris
	1
	1
	1

	Almanac
	1
	1
	1

	Total
	9/45
	13/45
	15/45


2. Reading CBCH data while MS is idle on BCCH

Due to the radio link, there is 10% chance that the Schedule message will not be correctly received by the MS. Without the scheduling information, the MS must read each CBCH slot (45) to obtain the data.

When a MS is idle on the BCCH, and there are a few Neighbors in the E-OTD Assistance Data list

· there is a 90% probability that 1 E-OTD message will be received 

· there is a 81% probability that 2 E-OTD messages will be received 

· there is a 73% probability that 3 E-OTD messages will be received

· there is same probability to receive DGPS messages

When a MS is idle on the BCCH, and there are several Neighbors in the E-OTD Assistance Data list

· there is a 81% probability that 2 E-OTD message will be received

· there is a 66% probability that 4 E-OTD messages will be received

· there is a 53% probability that 6 E-OTD messages will be received

When a MS is idle on the BCCH, and there are many Neighbors in the E-OTD Assistance Data list

· there is a 73% probability that 3 E-OTD message will be received

· there is a 53% probability that 6 E-OTD messages will be received

· there is a 39% probability that 9 E-OTD messages will be received

To compensate for the radio link, the information may be repeated. Since the probability of failure due to the radio link is 10%, the probability of reading 1 of the 2 messages is 99%.

When a MS is idle on the BCCH, and there are a few Neighbors in the E-OTD Assistance Data list

· there is a 99% probability that 1 E-OTD message will be received when repeated

· there is a 98% probability that 2 E-OTD messages will be received when repeated

· there is a 97% probability that 3 E-OTD messages will be received when repeated

· there is same probability to receive DGPS messages

When a MS is idle on the BCCH, and there are several Neighbors in the E-OTD Assistance Data list

· there is a 98% probability that 2 E-OTD message will be received when repeated

· there is a 96% probability that 4 E-OTD messages will be received when repeated

· there is a 94% probability that 6 E-OTD messages will be received when repeated

When a MS is idle on the BCCH, and there are many Neighbors in the E-OTD Assistance Data list

· there is a 97% probability that 3 E-OTD message will be received when repeated

· there is a 94% probability that 6 E-OTD messages will be received when repeated

· there is a 91% probability that 9 E-OTD messages will be received when repeated

3. reading CBCH data while MS is idle on PBCCH

Due to the radio link, there is 10% chance that the Schedule message will not be correctly received by the MS. Due to the Paging collisions of the PBCCH(PCCCH) with the BCCH(CBCH), there is a 8% chance that the Schedule message will not be correctly received by the MS. Without the scheduling information, the MS must read each CBCH slot (45) to obtain the data.

When a MS is idle on the PBCCH, and there are a few Neighbors in the E-OTD Assistance Data list

· there is a 83% probability that 1 E-OTD message will be received 

· there is a 69% probability that 2 E-OTD messages will be received 

· there is a 57% probability that 3 E-OTD messages will be received

· there is same probability to receive DGPS messages

When a MS is idle on the PBCCH, and there are several Neighbors in the E-OTD Assistance Data list

· there is a 69% probability that 2 E-OTD message will be received

· there is a 47% probability that 4 E-OTD messages will be received

· there is a 32% probability that 6 E-OTD messages will be received

When a MS is idle on the PBCCH, and there are many Neighbors in the E-OTD Assistance Data list

· there is a 57% probability that 3 E-OTD message will be received

· there is a 32% probability that 6 E-OTD messages will be received

· there is a 18% probability that 9 E-OTD messages will be received

To compensate for the radio link, the information may be repeated. Since the probability of failure due to the radio link is 10%, the probability of failure due to the Paging collisions is 8%, the total probability of reading 1 of the 2 messages is 97%.

When a MS is idle on the PBCCH, and there are a few Neighbors in the E-OTD Assistance Data list

· there is a 97% probability that 1 E-OTD message will be received when repeated

· there is a 94% probability that 2 E-OTD messages will be received when repeated

· there is a 91% probability that 3 E-OTD messages will be received when repeated

· there is same probability to receive DGPS messages

When a MS is idle on the PBCCH, and there are several Neighbors in the E-OTD Assistance Data list

· there is a 94% probability that 2 E-OTD message will be received when repeated

· there is a 89% probability that 4 E-OTD messages will be received when repeated

· there is a 84% probability that 6 E-OTD messages will be received when repeated

When a MS is idle on the PBCCH, and there are many Neighbors in the E-OTD Assistance Data list

· there is a 91% probability that 3 E-OTD message will be received when repeated

· there is a 84% probability that 6 E-OTD messages will be received when repeated

· there is a 76% probability that 9 E-OTD messages will be received when repeated

4. Comparison

CBCH only, data not repeated
CBCH only, data is repeated

	90%
	81%
	73%
	99%
	98%
	97%

	81%
	66%
	53%
	98%
	96%
	94%

	73%
	53%
	39%
	97%
	94%
	91%


PBCCH only, data not repeated
PBCCH only, data is repeated

	83%
	69%
	57%
	97%
	94%
	91%

	69%
	47%
	32%
	94%
	89%
	84%

	57%
	32%
	18%
	91%
	84%
	76%


If the data is repeated, and there are few Neighbors in the E-OTD Assistance Data list this requires 18/45 messages, or 40% of CBCH capacity. If there are several Neighbors in the E-OTD Assistance Data list this requires 26/45 messages, or 57% of CBCH capacity. If there are many Neighbors in the E-OTD Assistance Data list this requires 30/45 messages, or 67% of CBCH capacity. 

