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1. Introduction
In RAN4#62, a proposal for measurements in 4C-HSDPA without compressed mode was discussed, and the following way forward agreed
WF: Agreed there is system benefit to enable this requirement. Concrete proposals for 4C UEs in Rel-11 should be provided in the next meeting.
While we recognise that there may be benefit to making measurements without compressed mode, we believe that the proposal raises a number of questions, some of which go beyond the scope of RAN4 to define performance requirements, and also impact on procedures in RAN2. In this contribution we discuss some of the aspects which may be worthy of further consideration before a concrete proposal for 4C-HSDPA UE in release 11 can be considered.
2. Discussion

First we recall that unlike LTE carrier aggregation, 4C-HSDPA is designed to operate with similar coverage on each carrier. Explicitly it was stated in the 4C-HSDPA work item that the carriers belong to the same node B, and at least for adjacent carriers on the same band, the coverage can thus be expected to be the same. Naturally different pathloss can be expected to occur on different frequency bands but nevertheless, 4C-HSDPA has not been designed with the same scenarios in mind as LTE carrier aggregation, and as such there is not a basis for operating in the equivalent of CA scenarios 3, 4 or 5.
Considering the 4C-HSDPA UE optimisation to measure without compressed mode, it is essential that different releases of both network and UE would be able to interoperate if this change is agreed, and that there would be sufficient opportunities for IOT before UE implementations are able to declare that the feature is complete and working. These aspects are partly within the domain of RAN2, and therefore we think that it is also essential that any proposal is considered from a RAN2 perspective. In short, some of the requirements and questions which need to be answered before such a proposal is considered are

· Is it always an option from a network perspective to configure compressed mode for intefrequency measurements even with release 11 UE that may support the feature? We assume the answer to this question needs to be “yes” because a legacy network may still, for example, exploit DC-HSDPA functionality, or even rel10 4C-HSDPA UE functionality, and therefore UE needs to support compressed mode interfrequency measurements to be backwards compatible.

· How would the interfrequency measurement of configured carriers be indicated by a rel11 UE? Is it implicitly implied by supporting rel11 access stratum that measurements without compressed mode can be peformed?

· If so, how are IOT of measurements without compressed mode ensured? There have been past experiences in 3GPP of mandating features which have not been fully tested, and as such it may be better to avoid this being implicit as a mandatory aspect of supporting rel11 signalling;
· How about the case that a rel11 4C-HSDPA UE is configured to DC-HSDPA or DB-DC-HSDPA operations, is it expected that the network can configure measurements without compressed mode?

Aspects such as these would be beneficially discussed in RAN2 and indeed we see it as essential that RAN2 is involved before a decision is made which would split the UE population into two different types – those which can measure without compressed mode and those which require it. Since RAN4 does not have the expertise in signalling and backwards compatibility, the full implications and impact on procedures needs to be asked from RAN2. At the same time, it may be that RAN2 would be able to offer valuable feedback, for example on whether it makes sense to introduce such functionality in a different release form the one introducing 4C-HSDPA (rel10). The critical aspect in signalling is that it needs to be very clear which UE support the feature and have been fully IOT tested.
It should be noted that this is a different proposal to the frequency specific compressed mode which has already been agreed in RAN2[2]
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 \* MERGEFORMAT [3]. As an example of frequency specific compressed mode, a dual-band capable UE has two independent receivers and RF chains. As a result, for a UE that has configured carriers in two bands, measurements on a frequency belonging to the configured band do not necessarily have to interrupt data transmission on another band. However, it does not imply that configured carriers can be measured without compressed mode. Otherwise, there are also aspects of the proposal which need to be covered by RAN4. LTE measurements without gaps for secondary component carriers have been defined but this was certainly a considerable effort in RAN4 with extensive discussions on RF images, retuning and so on. From a RAN4 perspective, it would be good to understand better for example
· Are such measurements expected on configured but deactivated carriers?
· If so, what is the impact on UE battery life?

· Is the UE allowed/expected to retune its RF for deactivated carriers eg to avoid interference in the receiver.

· If not, are interruptions and retuning allowed to reduce the bandwidth and save power?

While this discussion would not arise for measurements with compressed mode gaps, it becomes necessary to consider these details for gapless measurements, noting that the discussion has taken >18 months for LTE carrier aggregation. The possible requirements for deactivated carrier measurement are not yet considered in [1].

3. Conclusions

In this contribution we discuss some aspects of measurements of configured carriers for 4C-HSDPA without compressed mode. As indicated in the way forward, avoidance of compressed mode can provide system benefits. On the other hand, release10 4C-HSDPA will operate with compressed mode so the proposed change would be an optimisation for rel11 rather than an essential correction. For this case, we think it is very important to send a liaison statement to RAN2 since we see a risk from having different types of UE in the field that have different capabilities to make measurements. Since compatibility and IOT issues are very much within the domain of RAN2 expertise it is important that they consider the proposal. Typically HSDPA releases after rel6 have not introduced mandatory new features without corresponding UE capabilities to minimise IOT risks, and it may be preferable to have an explicit indication that a UE supports measurements without compressed mode.
4. References

[1] R4-120698
“Inter frequency search requirements for configured frequenc(ies) without compressed mode”, Qualcomm Incorporated
[2] R2-116444, “Introduction of the procedural rules for the frequency specific compressed mode”, Nokia Siemens Networks

[3] R2-113614, “Introduction of the frequency specific compressed mode”, Nokia Siemens Networks


