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1. Introduction
This document presents link level results for the dynamic receiver reconfiguration study item. The simulations were performed according to the simulation assumptions which were presented by Nokia in RAN4#42[1] and further updated and presented on the dynamic receiver reconfiguration reflector email list on 24 November, 2006.  Related to the simulation assumptions, one significant issue which we have only recently investigated while performing the simulations is that a UE is unlikely to be able to switch back to 2RX mode instantaneously when it has been operating with 1RX. For example, channel impulse response measurements will be required to enable the allocation of rake fingers. In this paper, 10ms delay is assumed in our simulations to enable a receiver that has been powered off, although this may prove to be something of a pessimistic value.
2. Results

Results are  presented for 3 different geometry factors, G=-3d, G=0dB and G=10dB. Four different schemes were simulated at different SCCPCH_Ec/Ior values – 2RX rake receiver, 1RX rake receiver, and two different switching algorithms, given in annex A. 
Simulation parameters are as follows:
	Parameter
	Unit
	

	BLER estimation
	
	BLER is estimated using the techniques in annex A

	α
	BLER filtering coefficient
	0.999

	K1
	
	5%

	K 2
	
	5%

	Target BLER quality
	%
	5%

	Delay in starting a receiver path
	ms
	10


Table 1: Parameters for switching method 1

	Parameter
	Unit
	

	Switching inner loop
	-
	Switching based on RX Quality threshold Q

	BLER estimation
	
	BLER is estimated using the techniques in Annex A

	Quality estimate filtering period
	Slots
	1 slot

	Α
	BLER filtering coefficient
	0.999

	Switching outer loop
	
	Q is adapted using the techniques in Annex A

	Δ1
	dB
	0.25

	δ 2
	dB
	0.25

	Target BLER quality
	%
	5%

	Delay in starting a receiver path
	ms
	10


Table 2: Parameters for switching method 2

	Parameter
	Unit
	

	Phase reference
	-
	P-CPICH
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	dB
	 -3dB, 0dB and 10dB

	MTCH Data Rate
	kbps
	128kbps

	Transmission Time Interval
	ms
	40

	Propagation condition
	
	Pedestrian A, 3km/h

	Number of radio links
	-
	1

	UTRA Carrier Frequency
	MHz
	2140


Table 3: Simulation parameters for MTCH detection 
	Parameter
	Unit
	Level

	User Data Rate
	kpbs
	128

	Channel bit rate
	kbps
	480

	Channel symbol rate 
	ksps
	240

	Slot Format #i
	-
	12

	TFCI
	-
	ON

	Power offsets of TFCI and Pilot fields relative to data field
	dB
	0


Table 4: Physical channel parameters for S-CCPCH
	Parameter
	MTCH

	User Data Rate
	128 kbps
40 ms TTI

	Transport Channel Number 
	1

	Transport Block Size
	2560

	Transport Block Set Size
	5120 

	Nr of transport blocks/TTI
	2 

	RLC SDU block size
	5072 

	Transmission Time Interval
	40 ms

	Type of Error Protection
	Turbo

	Rate Matching attribute
	256

	Size of CRC
	16

	Position of TrCH in radio frame
	Flexible


Table 5: Transport channel parameters for S-CCPCH
The results obtained are shown in figure 1,2,3,4,5 and 6.
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Figure 1 : BLER performance, geometry = -3dB
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Figure 2 : Antenna usage performance, geometry = -3dB
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Figure3 : BLER performance, geometry = 0dB
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Figure 4 : Antenna usage performance, geometry = 0dB
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Figure 5 : BLER performance, geometry = 10dB
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  Figure 6 : Antenna usage performance, geometry = 0dB
3. Conclusions

Results for both the simple reference switching algorithm, where the receiver is reconfigured directly from the UE estimated BLER, and for the more complicated algorithm where the BLER estimate is used to adapt an inner loop are favourable, and from a BLER versus SCPPCH_Ec/Ior perspective both offer very similar performance. When the quality target cannot be met, both algorithms make use of both receivers virtually 100% of the time, and achieve very similar performance to the standard 2xRake results with no switching. In good conditions, both algorithms make use of one receiver virtually 100% of the time and achieve very similar performance to the 1xRake results with no switching. In the transition region, both algorithms control the receiver configuration to produce a BLER close to the quality target.
Both algorithms offer the potential for good power saving opportunities, and ensure that the UE receiver is almost never configured for RX diversity operation when the performance target can be met with a single receiver. The main difference between the two algorithms is in the transition region where algorithm which adapts the receiver configuration according to short term quality metric appears to be able to show a greater power saving. Our understanding is that this happens because it is able to respond opportunistically to changes in channel conditions due to short term fading.
Based on these results, the indication is that dynamic receiver reconfiguration is a feasible technique when receiving p-t-m MBMS transmissions. Provided that a suitable quality target can be provided to the UE, the technique appears to offer the possibility for power saving opportunities without compromising the performance of the 2RX when conditions are demanding.
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Annex A : Reference switching algorithms
Switching algorithm method 1

If crc failure occurs then 

{

BLER_Estimate = (1-α) * BLER_Estimate + α

        }

Else

{

BLER_Estimate = (1-α) * BLER_Estimate
        }

If (BLER_Estimate<K1 and in dual receiver mode) switch to single receiver mode with “best”performing  receiver

If (BLER_Estimate>K2 and in single receiver mode) switch to dual receiver mode

K1 and K2 are related to the signalled quality target with some hystersis/safety margin.

Switching algorithm method 2

If crc failure occurs then 

{

BLER_Estimate = (1-α) * BLER_Estimate + α

        }

Else

{

BLER_Estimate = (1-α) * BLER_Estimate
        }

If (BLER_Estimate<BLER_Target and both receivers are enabled) reduce Q by some amount δ1 (Note : This corresponds to the case where actual receive quality is better than target,  so reducing Q means that the UE can start to switch to single receiver mode at a lower quality threshold)

If (BLER_Estimate>BLER_Target and only one receiver is enabled) increase Q by some amount δ2 (Note : This corresponds to the case where actual receive quality is worse  than target,  so increasing Q means that the UE can start to switch to dual receiver mode at a higher quality threshold)

When Filtered Rx Quality >Q switch to single receiver with the “best” performing receiver

When Filtered  Rx_Quality  <=Q switch to dual receiver

