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Analysis of OMP energy efficiency
1 Introduction
A proposal of new AGCH monitoring procedure OMP（Optimized Matching Procedure）have been discussed in [1]

 REF _Ref372046821 \n \h 
[2]. Some evaluations on power saving ratio were given compared to Legacy Matching Procedure (LMP). In those evaluations only the case of Immediate Assignment (IA) falls in the response time window (RTW) was considered. In this paper, both cases of IA falls in and out of the RTW are taken into account. And some recommendations are given for OMP comprehensive evaluations.
2 Power consumption on AGCH monitoring
Due to no special indication in Channel Request (CR) from OMP capable MS, the BSS could not identify which Channel Request coming from an OMP capable MS. Therefore the BSS responds the CR as the usual way as legacy MS. That means the Immediate Assignment (IA) corresponding to the CR from OMP capable MS will fall at any time in the Time Interval. Figure 1below shows various cases of response time of IA.
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Figure 1
To simplify the issue, only TI1 and TI2 are taken into account. The response time of IA can be categorized as following:

· Case 1: IA1 falls in the response time window (RTW);

· Case 2: IA1 falls before the RTW;

· Case 3: IA1 falls after the RTW;

Where IA1 refers to the matching response of CR1 transmitting at Ti; IA2 refers to the response of CR2 transmitting at Ta.
To exemplify the power consumption the following assumptions can be made (some of them copied from [1]):

· Attempting to recover an Immediate Assignment message from a radio block received on the AGCH consumes 5.2 mWs.

· Each instance of attempting to match the contents of a recovered Immediate Assignment message to a previously transmitted Channel Request consumes .052 mWs.

· 60% of the radio blocks received during any of the time intervals indicated in Figure 1 above contain an Immediate Assignment message.
· RTW = 250ms (Lower Edge = 50ms, Upper Edge = 300ms)
· Case 1: IA1 at 250ms from Ti; 
· Case 2: IA1 at 40ms from Ti; 
· Case 3: IA1 at 350ms from Ti
· Once IA falls out of RTW in TI1, a new CR would be transmitted at Ta and the OMP capable MS would look for a new matching response in TI2.
· IA2 response at 250ms from Ta is assumed.
Table 1 power consumption on AGCH monitoring of LMP and OMP in Case 1

	
	Case 1

	
	LMP
	OMP

	Monitoring Time interval
	250ms
	250ms-50ms=200ms

	Number of non-BCCH radio blocks 
	(250/235)*10*.9 = 9.6
	(200/235)*10*.9 = 7.7

	Number of non-BCCH radio blocks read
	9.6
	7.7

	Number of AGCH matching attempts
	9.6*.6 = 5.76

	7.7*.6 = 4.62


	Power Consumption
	9.6*5.2 + 5.76*.052 =  52.9 mWs
	7.7*5.2 + 4.62*.052 =  42.4 mWs

	OMP Power Savings
	-
	19.8%


Table 2 power consumption on AGCH monitoring of LMP and OMP in Case 2
	
	Case 2

	
	LMP
	OMP

	Monitoring Time interval
	40ms
	RTW+(250ms-50ms)

=450ms

	Number of non-BCCH radio blocks 
	(40/235)*10*.9 = 1.5
	(450/235)*10*.9 = 17.2

	Number of non-BCCH radio blocks read
	1.5
	17.2

	Number of AGCH matching attempts
	1.5*.6=0.9
	17.2*.6=10.32

	Power Consumption
	1.5*5.2 + .9*.052 =  8.3 mWs
	17.2*5.2 + 10.32*.052 =  94.8 mWs

	OMP Power Savings
	-
	-1042%


Table 3 power consumption on AGCH monitoring of LMP and OMP in Case 3
	
	Case 3

	
	LMP
	OMP

	Monitoring Time interval
	350ms
	RTW+(250ms-50ms)

=450ms

	Number of non-BCCH radio blocks 
	(350/235)*10*.9 = 13.4
	(450/235)*10*.9 = 17.2

	Number of non-BCCH radio blocks read
	13.4
	17.2

	Number of AGCH matching attempts
	13.4*.6=8.04
	17.2*.6=10.32

	Power Consumption
	13.4*5.2 + 8.04*.052 =  73.9 mWs
	17.2*5.2 + 10.32*.052 =  98.7 mWs

	OMP Power Savings
	-
	-33.6%


From Table 1 to Table 3, it can be observed that there are obvious loss of power consumption once IA falls out of the RTW while some positive gain only when IA falls in the RTW. And it could be expected that much greater loss will be if the IA response still falls out of the RTW in TI2 and so on.
3 Discussion
Table 4 below, copied from [1], gives another kind of evaluation on OMP power saving over the entire battery capacity with fixed (41040) access attempts. It can be seen that the trend of the gain is highly related to whether there is min response or not, the size of the RTW, and which TI is involved. 
Table 4 Summary of OMP Power Savings over 41040 Access Attempts (with and without min response time)
	BSS Response Time
	 Match in   TI 1
	Match in   TI 2
	Match in   TI 3
	Match in   TI 4
	Match in   TI 5

	200 ms max (no min response)
	0%
	22%
	40.9%
	63.3%
	89.2%

	200 ms max (min response of 80ms)
	5.1%
	32.9%
	57.5%
	85.7%
	117.4%

	350 ms max (min response of 150ms)
	9.7%
	32.4%
	55.5%
	81.9%
	141.1%


It should be noted that all the figures in the table are derived based on IA matching in RTW at each TI assumption. If the mismatching cases shown in the section above are taken into account, it is not clear whether it is gain or loss. And the gain or loss of each TI is not even. There would be a certain probability distribution of IA response in each TI. Therefore it is more reasonable to weight each TI gain or loss with IA response probability. 
Another key issue is how to derive min and max response time at the BSS side. How much gain or loss of power consumption depends on the size of the RTW. It is not clear enough for OMP proposal now.
4 Conclusions

In the evaluations of OMP energy efficiency in [1]
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[2], only the case of Immediate Assignment (IA) falls in the response time window (RTW) was considered. In this paper, both cases of IA falls in and out of the RTW are taken into account. And obvious energy loss could be seen in IA mismatching RTW cases.
The trend and the key factors that impact on the power consumption are discussed. A reasonable way to evaluate the energy efficiency considering overall cases and weighted with IA response probability is recommended.
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