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1. Introduction
In this contribution we evaluate different proposals which have been discussed in RAN4 for UE which support optional capabilities without gaps. Broadly speaking, three different proposals have been discussed in RAN4:

· “Intrafrequency”-like requirements, for example as proposed in [1], with a measurement period of 
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· “Interfrequency”-like requirements, for example as proposed in [2]. For this approach, measurement performance is the same as if gap pattern ID 0 (40ms periodicity) had been configured, although the UE is able to measure without a gap pattern according to its capability.

· Configurable performance, which was proposed in the meeting and in a draft CR in the RAN4 draft inbox. This approach is similar to measurements for deactivated SCells in carrier aggregation, and indeed the proposal extends the definition of MeasCycleSCell to indicate a performance for UE which are not operating in a CA configuration.
2. Discussion
In this section, we provide an analysis summarising the advantages and disadvantages with a view to assisting the decision making in RAN4. However, the most important aspect is that RAN4 should now make a timely decision so that release 10 specifications can be considered stable in this aspect.
Advantages and disadvantages of specifying “intra-frequency” style measurement 

+

CA capable UE can be expected to have hardware dimensioned to provide this level of performance (since it is based on CA active SCell requirements

- 

Measurement activity, and hence UE power consumption is increased compared with the other proposals. Especially this is important as an additional RF chain is assumed to be used to make the measurement.
-

Since networks are mainly designed to work with gap based UE, there may be no benefit from the enhanced UE performance (unless significant retuning etc is done in future). Interfrequency measurements are less time critical than intra, since timely handovers are not needed for interference control purposes.

-

There is still an extra UE functionality compared with CA, since the UE is expected to be capable of measuring multiple carriers without gaps – even if it indicates only one band can be measured without gaps, the network may configure multiple measurement objects on that band.
Advantages and disadvantages of specifying “inter-frequency” style measurement 

+

Reduced measurement activity and hence power consumption compared to “intra frequency” style measurement

+

Performance is comparable with non CA UE interfrequency measurements, so it is already known to be sufficient without system simulations

+

Generic requirements can be applicable to both CA capable, and non CA UE measuring without gaps.

-

The performance has not been optimised for the case of the CA capable UE.

Advantages and disadvantages of configurable measurement period

+

Power consumption vs performance tradeoff of UE can be tuned to different deployment scenarios
-

O&M effort for setting parameters, especially since measurement without gap is an optional capability not supported by all UE.
-

More complicated UE implementation and testing of gapless measurement, not clear that the extra functionality is needed since monitoring of interfrequency carriers may be less time critical than (deactivated) SCell
Based on the analysis, we think that any of the solutions would work. Our preference is for the same requirements as interfrequency measurement with 40ms gap pattern since this appears to offer a good compromise between measurement activity/power consumption and performance level. Since interfrequency measurement performance requirements are sufficient for UE that do not support the optional capability, it is possible to conclude without the need for a system simulation campaign that the same basic measurement performance should be sufficient when gaps are not needed. There does not seem to be a strong motivation for requiring a higher level of minimum performance (which would also come with a cost of increased power consumption from the increased second receiver branch activities). While a configurable measurement cycle may offer further benefit in certain scenarios, it should be kept in mind that unlike deactivated SCell measurement, this discussion applies to an optional UE capability and the needed O&M effort to tune the various parameters for a lower measurement rate may thus be harder to justify when the network also has to support UE that do not have the optional capability to measure without gaps. Moreover, we see a benefit in specifying generic RRM requirements wherever possible, rather than specifying requirements for gapless measurements only for UE which also support CA.
Based on these considerations, our preference is thus to specify interfrequency style measurement requiremens. A corresponding CR is provided in [3]. 
3. Conclusions

In this contribution, we list the advantages and disadvantages of different requirements proposed for UE that support measurements without gaps. Based on the analysis our preference is to specify interfrequency style measurement requirements, although any of the requirements that have been proposed in RAN4 could technically be implemented. Since the discussion relates to release 10, we consider that it is important that RAN4 makes a timely decision and agrees CRs so that this aspect of release 10 specifications can be considered stable.
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