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1.
Objective of adhoc
Find a way to progress on CPICH measurements with Rx diversity in a manner that will enable that UE does not experience worse coverage of UTRA than those UEs with single antenna reception.

2.
Discussion points
1. Problems with current linear average measurement

It was suggested that CPICH Ec/No would not be affected when going from a single antenna to a linear averaging with 2 receive antennas, due to the same SINR on both antennas. However it was pointed out that in edge of coverage scenarios, the noise would be a more dominating factor, and issues like matching differences may mean that the linear average could be worse.
It was agreed that there would be some differences for the CPICH RSCP measurement if the antenna gain is different on each receive antenna.

Motorola suggested that it could be useful to do some simulations to understand really what overall difference to the measurements the differential antenna gain would give. Vodafone was concerned that this would in itself be very dependent on the type of implementation tested, and it might not bring us anything in the end. 

With regards to CPICH RSCP, it was indicated that there would be fast fading differences, and hence there would anyway be some level of margin needed for understanding uplink pathloss measurements. However it was agreed that in most cases fast fading would be averaged out, and hence the differences would be small.
Also it was suggested that the way the user holds the phone could cause differences in the received power on each antenna. Vodafone indicated that using the “best antenna” would solve this problem.
Increased measurement accuracy was proposed as the way that the linear average measure should be shown to give gain. However Vodafone indicated that because the network does not know that the UE in CELL_DCH state supports Rx diversity, it is unlikely that it could set the handover parameters based on any assumption of tighter accuracy. This is also the case for idle mode today. Also there are no performance requirements for this, and hence the operator would not know what level of improvement would be provided even if Rx diversity UEs could be setup differently for performing measurements.
2. Use of “best antenna” as reference

Nokia indicated that the problem with using the “best antenna” could be that there may be over-optimistic averaged measurements because the switching time would not be clear, hence the UE could take measurements of the peaks, and thus the averaged value could actually be a peak. It is not currently clear how much optimism this would give to the measurement value. It was suggested that it may give an optimistic CPICH RSCP value in particular if you are switching with the fast fading. Vodafone indicated that it would be up to the UE implementation to do something sensible in this case, and wondered if switching antennas at the rate of fast fading would be a realistic assumption.
In order to progress, it was agreed that it would be safer not to use the “best antenna” approach for the CPICH RSCP measurement. However it may be acceptable to use this for CPICH Ec/No, as this measurement is never used to try to understand the uplink conditions. And hence even if it were more optimistic than the single antenna case, it would still not cause a problem (based on the assumption that the reception with a single antenna will never be as good as fully combined Rx diversity).  
Nokia indicated that they would like to study further for the CPICH Ec/No measurement.
3. Use of Tx antenna as reference for CPICH RSCP
It is indicated by Ericsson that using the uplink antenna for the CPICH RSCP measurement would be most appropriate because this has similar gain in both directions. Nokia indicated that this may give you a more pessimistic result because using the “diversity” antenna may give you more gain, and a better averaged value. They indicated that duplexer losses are known gains and can be calibrated out of the final measurement. 
Nokia indicate that they would not like to preclude the UE architecture where there is no downlink receive antenna that is being used also for uplink.

It was agreed not to use uplink Tx antenna as a reference antenna for the for CPICH RSCP measurement.
4. Flexible suitability criteria in TS25.304

It was agreed that suitability criteria changes should not be made to solve this problem.
5. Weighted averaging
Nokia indicate that for testing, the weighted averaging could distort the values. Qualcomm indicated that setting the requirement to be the same as the single antenna requirement would mean that there is no problem, irrespective of which weights are applied to the average.
NXP indicated that you could use a “linear combination”, and agreed that we could fix the requirement based on the single antenna case. 

Qualcomm also indicated that they would like the option NOT to use receive diversity for performing measurements. Nobody objected to this.

3.
Way forward
1) Until the next meeting, companies are invited to study the use of the “best downlink antenna” for the CPICH Ec/No measurement to meet the objective without causing other problems.

2) Companies are invited to consider further the use of a linear combination (a weighted averaging) for both CPICH Ec/No and RSCP, and identify how this could be specified in TS25.215.
3) It was agreed NOT to use the following approaches to meet the objective:

· the use of the UL Tx antenna for RSCP

· modifications to allow more flexibility in the suitability criteria and other parameters. 
4) Qualcomm are invited to bring a contribution if necessary to propose that it is clear that it is not mandated for the UE to use all Rx branches to perform CPICH measurements.
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