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1 Introduction

The measurement bandwidth and time domain filtering aspects of E-UTRA carrier RSSI have been discussed in earlier RAN4 contributions [1-3]. Various questions related to the frequency and time domain averaging of the carrier RSSI. In the light of these earlier discussions we further express our opinions regarding the measurement aspects of carrier RSSI. 

2 Application of E-UTRA Carrier RSSI
The carrier RSSI is a single measurement quantity to estimate the total interference including noise from all the cells operating one the same carrier frequency (i.e. from all intra-frequency cells). Therefore, the main use carrier RSSI is to trigger inter-frequency handovers and cell reselection. Such decisions require that carrier RSSI reveals the long term interference or load condition on the entire carrier. The specific aspects such as exact algorithm, threshold levels, whether to use it in combination of other measurement quantities are up to the implementation in the network. Carrier RSSI is also specified in UTRAN, where its purpose is also to trigger inter-frequency handovers. However, unlike WCDMA in E-UTRAN the load may not be evenly distributed over the operating bandwidth (e.g. some RB not currently used) [3]. Therefore, care must be taken to average out the effect of short term scheduling as further discussed in the following sections. 
3 Measurement Aspects of Carrier RSSI
3.1 Measurement bandwidth

Since the objective of RSSI is to depict the interference and noise over the entire carrier frequency therefore it should be measured over as large bandwidth as possible. As pointed out earlier for cell operating bandwidth larger than 1.25 MHz, the RSSI measurement should not be limited to 6 middle resource blocks [3]. As RSSI in such scenario would provide incorrect interference situation on the carrier and would therefore be misleading for any decision based on interference on the carrier. Previous analyses on RSSI have also argued for a larger measurement bandwidth [4-5]. It is therefore proposed that RSSI is measured over as large bandwidth as possible.  
3.2 Time domain Averaging

As discussed in section 2 and also suggested in [3] that long term time domain averaging is desirable for RSSI measurement. The averaging should both filter out the effect of fast fading and minimize the effect of resource block allocation due to fast scheduling. Overall RSSI should reflect the long term interference on the entire carrier. For RSRP the current working assumption is to do L1 filtering over 200 ms period. It has also been agreed for the neighbour cell measurements (RSRP, RSSI) to have some sort of additional time domain averaging on top of L1 filtering. It is also suggested to use 200 ms L1 period for RSSI, i.e. the same as for RSRP [6-7]. We believe RSSI L1 period should be at least 200 ms long. One approach would be to use significantly larger L1 period (e.g. 800 ms or 1 second) without any complementary filtering. Another more flexible approach is to have L1 period of at least 200 ms and a complementary filtering. The advantage of the second approach is that the complementary filtering if it entails some flexibility would allow the network to filter out both fast fading and uneven utilization of resource blocks across the operating bandwidth. We therefore propose to use the combination of fixed L1 filtering period (at least 200 ms) and an additional flexible complementary filtering for RSSI. 
4 Summary
In this contribution we have discussed the measurement bandwidth and time domain averaging of carrier RSSI measurement. Carrier RSSI is an indication of interference on the entire carrier. Therefore, it should not be limited to the central 6 resource blocks instead measured over as large bandwidth as possible. In practice the network will require that RSSI is filtered over sufficiently longer period of time to ward off the influence of resource block allocation/scheduling and fast fading. We suggest a long term time domain averaging to filter these effects could be done by employing a complementary and flexible filter in addition to the basic L1 filter. In another contribution it has been argued to reuse WCDMA L3 filter for additional filtering of the E-UTRA UE measurement quantities including carrier RSSI [8].
5 References

[1] R4-071019, “E-UTRA Carrier RSSI Measurement Accuracy”, Ericsson.
[2] R4-071021, “Simulation Results for E-UTRA Carrier RSSI”, Samsung.
[3] R4-070924, “Potential applications of RSSI measurement quantity in E-UTRA”, Nokia, Nokia Siemens Network.
[4] R4-070590, “Impact of Measurement Bandwidth on E-UTRA Carrier RSSI”, Ericsson.

[5] R4-071022, “Measurement Bandwidth of E-UTRA Carrier RSSI Measurements”, Samsung.

[6] R4-071023,
“E-UTRA Carrier RSSI Measurement Period”, Samsung.

[7] R4-071018,
“Higher Layer Time Domain Filtering for E-UTRA Carrier RSSI”, Ericsson.

[8] R4-071280, “Additional Time Domain Filtering of Neighbour Cell Measurements”, Ericsson.







