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1
Background
In RAN4#41, Nokia raised some issues[1] regarding how RRM testing should be performed when a UE has multiple antenna connectors, and considered some options which would be possible both regarding the way in  which measurements are made by the UE, and possible options for testing in 25.133 annex A. These questions were initially triggered from our work on the dynamic receiver reconfiguration study item, but the applicability of the questions is more general.

The technical discussions and analysis have progressed since November, and this document presents our updated understanding of the issue, which we hope to resolve in the St Louis meetings.
2
Measurement definitions
As the discussions have progressed, we have gained understanding that the fundamental problem is that measurement definitions in TS25.215 do not currently indicate how to combine CPICH or RSSI measurements for multiple antennae. If this is clarified, then it reduces considerably the number of testing options, although there are still certain decisions that will need to be taken by RAN4.

We see as important that whatever is defined for RX diversity is consistent with other multiple antenna measurements that have been previously been defined by RAN1. Specifically, RAN1 has previously defined UE measurements when transmit diversity is applied, and the pilot signal is transmitted from multiple antennas. Additionally, RAN1 has specified UTRAN measurements with RX diversity in the node B, and it seems desirable to have consistent measurement definitions when UE and node B.

This leads us to the following conclusions

· CPICH RSCP should be based on the linear sum of the CPICH RSCP received on each receiver antenna. This is necessary for consistency with the previous definition of CPICH RSCP in the case that TX diversity is applied.

· UTRA carrier RSSI should be based on the linear average of the RSSI received on each receiver antenna. Whilst existing UE measurement definitions do not provide any basis for this conclusion, the node B total received wideband power measurement is defined in this way, and we believe that these two complimentary measurements on the UE and node B side should be defined in similar ways.

· CPICH Ec/No should be defined as the ratio of the linear sum of energy per chip on each receive antenna to the linear average of spectral density within the receive band of each UE diversity receiver. This definition is required, given the definitions of CPICH RSCP and UTRA carrier RSSI to maintain the expected relationship (in dB domain)

· Ec/No = RSCP – RSSI

· UE RX-TX time difference type 1 is defined according to the earliest path detectable by the UE.  When this is extended to cover the receive diversity case, our thinking is that it would be reasonable to include multipaths from both receive antennae as candidates for the earliest arriving path, and the CR to 25.215 has proposed extending the definition of RX-TX time difference in this way.
3
Implications of the definitions for a 2RX UE
If acceptable to RAN1, the measurement definitions proposed in section 2 would have the following implications when an equal AWGN signal is applied to both ports of a UE with two antenna ports

· The expected RSCP would be increased by 3dB, compared to applying the same signal to a 1RX UE

· The expected Ec/No would be increased by 3dB, compared to applying the same signal to a 1RX UE

· The expected RSSI be would unchanged, compared to applying the same signal to a 1RX UE

· Pathloss measurements are derived from RSCP along with the CPICH TX POWER information element, and would be expected to be reduced by 3dB for this static AWGN case (due to the 3dB increase in RSCP).
4
Conclusions

Measurement definitions have been proposed for UEs that have multiple antenna connectors. If the related CR [2] can be agreed, then this will enable RAN4 to define a suitable test method for RRM testing of UEs with multiple receive antenna connectors.
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