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1. Background
The topic of the definitions of RSSI and CPICH measurements when a UE has multiple antenna connectors was introduced by Nokia in a discussion paper in RAN4#41 [1]. In this paper, we noted that the test method for RRM test cases was unclear for a UE with multiple antenna connectors. As the work progressed, we gained further understanding that the fundamental difficulty related not just to the test method. In the initial contribution [1], Nokia outlined three proposals for CPICH measurements in the case that the UE has multiple antenna connectors
1.RSSI and CPICH measurements are based on measurements from one antenna connector, designated as the primary antenna connector

2. RSSI and CPICH measurements are the linear average of measurements on the individual antenna connectors

3. RSSI and CPICH measurements are the linear sum of measurements on the individual antenna connectors.

In [1] Nokia indicated a preference for option 2 over option 3. Very shortly before the RAN1#48 and RAN4#42 meetings, offline discussions took place between interested companies, and a proposal was agreed which could be regarded  as a hybrid between the original Nokia proposal with option 2 being used for RSSI measurements, and option 3 being used for RSCP and the Ec term in Ec/No. This approach formed the basis for the 25.215 change request, which was endorsed in RAN1#48 [2].

After the RAN1#48 meeting, Nokia has had some additional time to review the CR which was agreed in [1] and we have some technical concerns, which unfortunately we did not express in the working group discussions due to the late agreement on what the approach would be. The purpose of this document is to briefly outline the technical concerns, and to propose that the CR in [2] is not agreed in RAN plenary until further discussions can take place at the working group level.

2. Technical concerns

2.1 Uplink path loss

We believe that one important use of CPICH RSCP measurement is to estimate path loss, with the assumption that uplink path loss is similar to the measured downlink path loss. This assumption is used, for example in outer loop power control, where the measured CPICH RSCP is used to determine the power of the initial PRACH transmission.
Under the proposed measurement definitions, a UE with receive diversity would be expected to combine the RSCP on each antenna connector to give a combined RSCP which is the linear sum of the RSCP on each antenna port. Therefore it would be expected that RSCP reported by a UE with multiple antenna connectors would be higher than the corresponding RSCP with a single antenna connector. Therefore, measurement reports from a multiple antenna connector UE may underestimate uplink path loss, which could have a number of side effects, such as reducing the power of the initial PRACH transmission, and reducing the call setup success rate, or increasing the number of preamble attempts needed to successfully transmit a PRACH. Other side effects may also result if the reported RSCP is used in UTRAN RRM decisions to make handover decisions.

We believe that this issue was not fully considered in the RAN working group discussions.

2.2 CPICH Ec/No range

We note that for a very lightly loaded and isolated cell, using the new definition of CPICH Ec/No, it may be possible for the UE CPICH to become positive (up to +3dB if the CPICH forms the entire input signal). This is a consequence of the linear sum definition for Ec, and the linear average definition for No. 

While this may not result in any significant problems in a normally loaded network, the implications of a positive expected value of CPICH Ec/No may not fully have been considered, for example in the measurement reporting range defined in 25.133 (The reporting range is for CPICH Ec/Io is from -24 ...0 dB.).
3. Conclusions

Based on the technical concerns raised in section 2.1 and 2.2, we would request that the changes to the definitions of CCICH RSCP, RSSI and CPICH Ec/No are not approved in RAN plenary#35, and that further discussions take place in the appropriate RAN working groups, with the target of investigating the technical issues and agreeing suitable CRs to 25.215 and 25.133 jointly in RAN plenary #36 (June 2007).
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