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1 Introduction

In the last RAN meeting, RAN#30, four new work item proposals were proposed. Due to lack of time they were not discussed.
The proposed WI:s are presented in the following RAN contributions. 

RP-050898
New WI proposal: Additional minimum UE performance requirement based on type I receiver (RX diversity) (Qualcomm)

RP-050899
New WI proposal: Additional minimum UE performance requirement based on type I receiver (RX diversity) for E-DCH related downlink physical channels (Qualcomm)

RP-050900
New WI proposal: Additional minimum UE performance requirement based on type I receiver (RX diversity) for MTCH related downlink physical channels (Qualcomm)

RP-050901
Revised WIDS for Improved Performance Requirements for non-HSDPA channels based on Enhanced Receiver, Type 1 (Rx Diversity) (Qualcomm)

The rationales behind these Work Items is the WI Improved Performance Requirements for non-HSDPA channels based on Enhanced Receiver, Type 1 where new requirements for DCH channels are developed. Thus the HSDPA and DCH channels are covered with a Rx diversity receiver, however the EUL and MBMS channels are not covered. The idea with the proposed work items is create requirements for terminals using the Rx diversity receiver to verify improved performance requirements also for MBMS channels and E-DCH channels. 
2 Improvement of MBMS channels

In the performance requirements for MBMS the amount of power that is required to achieve a 10% RLC SDU Error Rate on the MTCH when 128 or 256 kbps is broadcasted, is in the order of 30% (-5 dB) of the full power transmitted in the cell when Ior/Ioc=-3 dB. 
For the MCCH, the power needed to achieve a 1% RLC SDU Error Rate is about 6% (-12 dB) of the available Node-B power. Thus, the Power required supporting a MBMS service with full coverage and a RLC PDU error rate=10% is at least 35% of the total Node B power. There is therefore a potential for the networks to improve the coverage of MBMS in case all terminals use Rx diversity.

In the Samsung document in R4-051167, “Preliminary simulation results for MTCH with Rx diversity” and R4-051168, “Preliminary simulation results for MCCH with Rx diversity”, the performance improvements when using Type 1 improved receiver (Rx diversity) when receiving MTCH and MCCH are studied. The conclusion of these documents indicates an improvement of the MTCH performance with about 4 dB, leading to 10-15% of the power instead of 30%. For the MCCH the indicated improvement is about 5 to 5.5 dB when using a Type 1 receiver, leading to about 2% of the Node B power. 
Table 1: Improvement of the receiver performance with a Rx diversity receiver on a VA3 channel (R4-051167 and R4-051168). Selective combining with 3 links was used.
	Transport Channels
	Estimated Improvement in S_CCPCH_Ec/Ior (dB)
	Estimated Improvement in S_CCPCH_Ec/Ior (Relative to the total Node B power))

	MTCH
	4 dB
	15-20%

	MCCH
	5-5.5
	10% 


As seen in the table, the estimations indicates that the network planned for Rx diversity receivers could save about 1/3 of the total power available from the Node B for the from the MBMS channels. 

3 Improvement of E-DCH channels

The receiver performance of the E-DCH downlink channels, E-HICH, E-RGCH and E-AGCH is specified in 25.101, chapter 10. According these requirements each channel use a power ratio corresponding to Ior/Ioc is around -20-25 dB when the geometry factor is 0 dB. The power used per user is not very high but when many users are active the amount of power increases.

The Node-B must be prepared to transmit the E-HICH and E-RGCH to all EUL terminals which have this cell as a serving cell. It also must be able to transmit the these channels to all cells that have the Node-B in the active set (but maybe it does not have to plan simultaneous transmissions to these cells). 

Example: Assume that the Node-B have 16 EUL users in the cell (not very high for a VoIP scenario). Let us be conservative and assume that -25 dB is used on each of the E-HICH and the E-AGCH channel, we can neglect the E-AGCH now assuming there is only one or a few E-AGCH channels transmitting simultaneously. That means that -22 dB is needed per user of the total Node-B power. With 16 users, and thereby 16 E-HICH and 16 E-RGCH channels the power increases with 12 dB, thus -10 dB (10%) of the total Node-B power is used in this example just for the two indication channels. 
Just by these indications it is clear that the EUL channels will use a considerable part of the DL power. If a network is planning for Type 1 terminals for EUL, then a performance improvement of the terminals will clearly mean an improved network capacity.

4 Conclusion

With the examples shown above an improved link performance of both the MBMS channels and the EUL channels will give an improved capacity in the cells. Therefore we propose to include type 1 UE receiver performance requirements also fpor MBMS and EUL channels in 25.101.






























