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1. Introduction
In [1], there is a  proposal to “Introduce a CPICH measurement requirement on monitored cells that are on the same carrier frequency as the secondary HS-DSCH serving cell.” The purpose of this contribution is to present a simplified RRM proposal for DC-HSDPA which we believe would still allow many of the objectives in [1]to be met.
2. RSCP for DC-HSDPA

Since the DC-HSDPA work item is restricted to cases where the supplementary carrier is adjacent to the anchor carrier, we believe that it is reasonable to assume that the average path loss on both carriers is identical. Assuming that the same CPICH TX power is used on both the anchor and supplementary carriers, this implies that the RSCP reported by the UE for each carrier would be identical. If different CPICH TX power was used between the anchor carrier and the supplementary carrier, the offset between the expected RSCP on the anchor carrier and the supplementary carrier would be known to the UTRA network and reporting the supplementary carrier RSCP to the network does not appear to provide significant additional information
 Proposal 1 : RSCP of supplementary carrier cells is not reported by the UE to the NW, as an estimate may be derived by the NW from the anchor carrier RSCP
3. Ec/Io for DC-HSDPA

It is discussed in [1] that Ec/Io may be different for the supplementary carrier compared to the anchor carrier, e.g. due to different interference level on the supplementary carrier in hotspot deployments. In the past we have questioned the usefulness of Ec/Io measurements for idle mode reselections when the HSDPA packet scheduler is active e.g.  in [2] and a similar discussion could be applied to the Ec/Io measurements of the DC-HSDPA supplementary carrier also, considering especially that it is expected only to transmit HS downlink channels , and a CPICH. Nevertheless, we accept also that Ec/Io is a widely used RRM measurement of downlink quality and there may be some merit in the network having available to it an estimate of supplementary carrier Ec/Io.
We also note that the nominal values of RSCP, RSSI and Ec/Io are linked by the relationship

Ec/Io = RSCP – RSSI

This suggests that it may well be sufficient for the UE to report only the RSSI of the supplementary carrier in order for the network to estimate an Ec/Io type of measurement.

Proposal 2 : Ec/Io of supplementary carrier cells is not reported to the NW
Proposal 3 : RSSI of the supplementary carrier shall be added to UE measurement reports. This is sufficient to allow the NW to estimate the Ec/Io (provided it also has an RSCP estimate from proposal 1)
One key benefit of this approach is that RSSI is not a cell specific parameter, as there is only one RSSI for the whole supplementary carrier frequency. This means that there is no need to indicate scrambling codes of supplementary carrier neighbours to the UE in the neighbour cell list, nor is there a need to include any cell specific supplementary carrier information in the UE measurement reports. All that is needed is to include supplementary carrier RSSI to UE measurement reports.
4. Supplementary carrier RSSI reporting applicability for DC-HSDPA UEs and the relationship to compressed mode
If the UE has DC reception currently enabled, then it should be straightforward to measure and report RSSI of both carriers without the need for compressed mode. If a dual carrier capable UE is operating in single carrier mode, then it is likely that it implements some RF power saving strategies (regardless of RF architecture) such that it is not capable of measuring RSSI except within the 5MHz bandwidth of the serving cell without the use of compressed mode.
Since the power penalty of measuring supplementary carrier RSSI in this case may be considerable, and there is no guarantee that the NW will make use of the supplementary carrier RSSI that is reported, we propose that if the NW has a need for RSSI measurements on a supplementary frequency when the UE is operating in SC-HSDPA mode, it should explicitly request such a measurement to be made by the legacy mechanism e.g. using compressed mode
Proposal 4: The UE shall be required to include supplementary carrier RSSI to measurement reports as additional information  only when it is operating in DC-HSDPA mode. Otherwise normal legacy mechanisms including compressed mode activation if necessary can be used by the NW to request RSSI measurements on any other frequency
5. Performance requirements for supplementary carrier RSSI measurement

We propose that the measurement period and accuracy requirements for supplementary carrier RSSI measurements would be the same as those for the anchor carrier.

6. Which frequency (or frequencies) should it be possible to perform cell search on without needing compressed mode

In [1], one of the key differences between scenario A and scenario B is that for scenario B 

· UE performs intra-frequency cell search on anchor carrier and on supplemental carrier 

In our understanding, this implies that the UE shall constantly perform cell search on both the anchor frequency and the supplemental frequency. If the RAN4 cell identification requirement for this scenario is the same as the SC cell identification requirement that exists today, then this implies a significant increase in the PSC/SSC search hardware complexity, compared to a single carrier UE. Since DC-HSDPA deployments are not required to have a synchronisation channel on the supplementary carrier, we would question the practical benefit that this increase in searcher complexity provides in most circumstances for DC-HSDPA deployments.
In section 3 of  [1], a hotspot scenario is shown where part of the UE population are reconfigured to have anchor carrier on frequency f2 for uplink load balancing purposes, and the scenario for this part of the UE population is that all  neighbours are SC-HSDPA on frequency f1. It is claimed “a.
The UE in Scenario A does not detect sector C fast enough, since the UE would have to rely on compressed mode measurements to detect (C, f1).” 

We would note that from the perspective of the UEs that have anchor carrier on f2, the deployment described is not that dissimilar from a pure SC-HSDPA deployment with a macro layer on f1, and an SC-HSDPA hotspot on frequency f2,. In the SC-HSDPA case, for UEs requiring compressed mode there would be no option but to use compressed mode to detect (C,f1) when leaving the hotspot. As such, we believe that it must be possible to create a working solution using compressed mode to search for SC cells on f1 when the UE has anchor carrier on f2.
Since this would avoid significant increase in the complexity of cell search, we propose that at least a baseline UE behaviour should be that compressed mode gaps are needed to perform cell search and measurement on any frequency other than the anchor carrier frequency. Of course it is possible that some UEs are able to also perform cell search on the supplementary carrier frequency without the use of compressed mode, and this could perhaps be indicated as an optional UE capability to allow optimisation of scenarios such as the one in section 3 of  [1].

Proposal 5: The minimum cell search capability of a DC-HSDPA UE is to perform intra frequency cell search on the anchor carrier frequency only.
7. Conclusions

In this contribution, we present a simplified approach to DC-HSDPA RRM which we believe would allow many of the benefits discussed in [1] to be realised without the need for any CPICH measurements of the supplementary carrier. Only additional supplementary carrier RSSI measurements are necessary to allow the network to estimate RSCP and Ec/Io of cells on the supplementary carrier, based on the  anchor carrier  CPICH measurements. This would allow for significant simplification of neighbour cell lists, and measurement reporting which would in turn simplify 3GPP specifications, reduce the overhead of DC-HSDPA measurement control and measurement report messages, and simplify UE implementation of the DC-HSDPA feature,
The simplified approach is summarised as follows

Proposal 1 : RSCP of supplementary carrier cells is not reported by the UE to the NW, as an estimate may be derived by the NW from the anchor carrier RSCP
Proposal 2 : Ec/Io of supplementary carrier cells is not reported to the NW
Proposal 3 : RSSI of the supplementary carrier shall be added to UE measurement reports. This is sufficient to allow the NW to estimate the Ec/Io (provided it also has an RSCP estimate from proposal 1)
Proposal 4: The UE shall be required to include supplementary carrier RSSI to measurement reports as additional information  only when it is operating in DC-HSDPA mode. Otherwise normal legacy mechanisms including compressed mode activation if necessary can be used by the NW to request RSSI measurements on any other frequency

Proposal 5: The minimum cell search capability of a DC-HSDPA UE is to perform intra frequency cell search on the anchor carrier frequency only.
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