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1. Introduction

In recent RAN2 and RAN4 meetings there has been discussion to specify measurements without compressed mode for multi carrier HSDPA configured carriers either as a UE capability or a functionality applicable to all UE supporting a certain release. 
In RAN2#79, RAN2 had the following agreement which is captured in the chairman’s note;

· We will introduce a capability bit

· FFS if it is for Rel-10 or Rel-11

Another option would be to make it mandatory from Rel-11 for a UE supporting feature x,y,z of the Multicarrier family or a capability bit in Rel-11 that can be signalled by a UE of an early Release.

2. Discussion

According to 25.308 [1], the mobility procedures for DC-HSDPA and 4C-HSDPA are supported based on the serving HS-DSCH cell (i.e. it’s based on the primary carrier measured results). Therefore unlike the measurement on the configured carrier for DC-HSUPA, the inter-frequency measurement on configured carrier without compressed mode is not essential for any of multi carrier HSDPA operation. Instead, the inter-frequency measurement on the configured carrier without compressed mode is a kind of inter-frequency measurement enhancement.
3GPP defines the following inter-frequency measurements without compressed mode features.
1. R99 measurements without compressed mode

a. Need for downlink compressed mode

b. Need for uplink compressed mode

2. Rel-8 Adjacent Frequency measurements without compressed mode

3. Rel-9 Inter-band Frequency measurements without compressed mode

4. Rel-10 Enhanced inter-frequency measurements without compressed mode

5. Rel-10 Frequency specific compressed mode
Please note that all of the capabilities to measure without compressed mode are defined as optional features and none of them is mandated in a specific 3GPP release.
We can see some increased complexity and power consumption to support the inter-frequency measurements on the configured but deactivated carrier without compressed mode (e.g. it requires two searchers and RF reception and baseband filtering on the configured but deactivated carrier and so on) so it’s not ideal to mandate the feature without any strong justification.
At the moment, we don’t see any justification, which is strong enough to mandate the feature from Rel-11. While avoidance of compressed mode gaps can be considered beneficial to improve throughput on the active carriers, there can also be performance loss on the active carriers due to retuning functionality which may be needed to perform measurements of the deactivated carriers. It should be noted that the node-B packet scheduler is aware of the timing of CM gaps and can avoid scheduling the UE at those times. On the other hand, it is unaware of autonomous retuning in the UE and will be dependent on HARQ retransmission to recover the data if the UE has to make an autonomous interruption to the reception of an active serving cell to retune for measurements. This discussion is more for RAN4 and further details can be found in [2]. From a RAN2 perspective it may be sufficient to note that the following agreement has been reached

“For the measurements on configured but deactivated frequency, no interaction between RNC and Node B is needed since a UE can “activate/deactivate” autonomously its receiver for the configured frequency”

This clearly implies that there are additional functionalities needed from the UE in order to perform this autonomous activation/deactivation of the receiver, such as retuning UE receiver centre frequency and bandwidth for deactivated carriers on the same band as active carriers or management of a separate RF chain for carriers on a different band than any active carrier. Especially in view of the additional functionality and power consumption/complexity impacts, we propose;
Proposal1: Add the inter-frequency measurements on the configured but deactivated carrier without compressed mode feature as optional UE capability in Rel-11 onwards.
3. Conclusions

This contribution considers the capability signalling for inter-frequency measurements of configured carriers and makes the following proposal:
Proposal1: Add the inter-frequency measurements on the configured but deactivated carrier without compressed mode feature as optional UE capability in Rel-11 onwards.
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