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Discussion
1.

Introduction
The last RAN4 meeting #62bis discussed LTE UE inter-frequency measurements without gaps for LTE Carrier Aggregation (CA) capable UE in [1] – [5]. It was agreed to create separate requirements for CA capable UE, which would not require measurement gaps at least for all inter-frequency carries. The following agreements were made in the RRM adhoc and captured in the adhoc minutes [6]:
1. Define requirements for CA capable UE configured without CA

2. Intraband measurement capability without gaps will assume that there are no retuning glitches, ie retuning relaxations will not be discussed as a part of this work

3. Multiple band requirements will be defined in case the UE indicates that it supports multiple band measurement without gaps

4. Scaling by Nfreq will be used

In this contribution we discuss what aspects should be considered when developing UE requirements for inter-frequency measurements without gaps for LTE CA capable UE. In [7] we also present a CR for the requirements for inter-frequency measurements without gaps of CA capable UE. 
2. Discussion
Due to rather high number of LTE frequency bands already defined even for one operator and expectation of CA capable UEs becoming rather common in the future, introducing an option for doing inter-frequency measurements for the selected frequency bands in a feasible manner without measurement gaps would seem beneficial. Although impact of measurement gaps can be considered to be rather limited in a practical system for the end-user service quality, network scheduler complexity maybe somewhat more relaxed when the network has to schedule less measurement gaps for UEs. In order to make the optional capability to measure inter-frequency carrier for the supportedBandCombination without measurement gaps feasible for the CA capable UEs, power consumption impacts would need to be carefully considered. Therefore, we see it important to jointly optimize the UE inter-frequency measurement performance and power efficiency. As from the system performance point of view it is difficult to understand why the optional LTE inter-frequency requirements without measurement gaps for CA capable UE would need to be more stringent that the existing inter-frequency requirements or even more stringent than UE cell identification and measurement support for deactivated SCell in which case SCell has already been configured for being ready to start LTE Carrier aggregation operations for data reception and transmission.

The CR in [1] proposed that inter-frequency requirements without measurements gaps for CA capable UE would be developed directly by re-using intra-frequency cell identification and level measurement requirements. The thinking behind the proposal seems to be that since based on hardware capabilities the UE is able to perform inter-frequency cell identification and measurements in a similar manner as intra-frequency measurements, these intra-frequency measurement requirements should be reused. However, in the proposal [1] increased UE power consumption aspects or whether inter-frequency measurements need to be equally stringent as intra-frequency measurement requirements were not considered.   
As discussed for the LTE CA related UE measurement requirements like deactivated SCell measurements, UE power consumption is increased noticeably if the UE is required to continuously or very frequently monitor and thus receive signal from another carrier. It was seen desirable to avoid unnecessary increase of UE power consumption when the UE is not receiving any data from SCell. Therefore, the UE measurement requirements for deactivated SCell were derived using measurement cycle parameter measCycleSCell, which is defined in TS36.331 and signalled by network for CA purposes. In this way these deactivated SCell measurement requirements allow the UEs to have better power efficiency and thus longer battery life time but at the same time also ensure sufficient mobility performance and predictable UE behaviour.
The proposal in [1] does not try to say that the existing UE requirements for inter-frequency cell identification and measurements with gaps would not be sufficient for good system performance and inter-frequency mobility support, neither is RAN4 currently discussing to improve the main inter-frequency requirements with gaps. As UEs requiring measurement gaps and CA capable UEs not needing measurement gaps for inter-frequency measurements should also be treated in fair manner and with similar performance by the network when inter-frequency measurements and potentially inter-frequency handovers are required, it should be possible to allow power saving opportunities also for CA capable UEs supporting optional capability to perform inter-frequency measurements without gaps. 
It is worth noting that in LTE the network may configure inter-frequency neighbour cells and provide inter-frequency measurement configurations well before the actual inter-frequency measurements are needed e.g. for inter-frequency handover purposes. Typically, the activation of measurement gaps also activate the actual UE inter-frequency measurements. This means that in case CA capable UE, which does support the optional capability not requiring measurement gaps for certain inter-frequency measurements, it may be required to rather continuously perform inter-frequency measurements due to less optimised measurement control from the network. This is likely to increase UE power consumption rather noticeable due to frequent or even continuous multi-frequency operations even if the UE does not receive any data from more than one LTE carrier.  

In order to ensure reasonable UE power saving opportunities and acceptable device power efficiency also in the future with diverse spectrum usage with multiple LTE frequency bands even in single operator’s network and even more heterogeneous network deployments, we propose that inter-frequency cell identification and level measurement requirements without gaps are defined for CA capable UE by re-using requirements of deactivated SCell measurements. 

Since the deactivated SCell measurement requirements utilise measurement cycle measCycleSCell,, which may only be signalled by the network when the network supports and utilises LTE CA in its operations, a default value should be defined for the purposes of inter-frequency cell identification and measurement requirements without gaps. The UE requirements would be defined based on this default measCycleSCell value whenever no measCycleSCell value is signalled by the network. Our proposal for the inter-frequency requirements for CA capable UE without measurement gaps is captured in the CR of [7].
3. Conclusions
In this contribution we have discussed the importance of device power efficiency in LTE networks with multiple LTE frequency bands and increasingly diverse deployment scenarios and system aspects and requirements for LTE inter-frequency measurements. Based on the discussion we propose that the requirements for inter-frequency cell identification and level measurements without gaps for CA capable UEs are developed by utilising the existing deactivated SCell measurement requirements of TS36.133 as presented in the CR proposal [7].
References 

[1] R4-121193, Inter-frequency Requirements for Measurements without Measurement Gaps for CA Capable UE, Ericsson, ST-Ericsson
[2] R4-121434, Discussion on inter-frequency measurement without GAPs, CATT

[3] R4-121437, Requirements for inter-frequency measurement without GAPs for Rel-10, CATT

[4] R4-121439, Requirements for inter-frequency measurement without GAPs for Rel-11, CATT

[5] R4-121353, Considerations on performance for capability to measure without gaps
Renesas Mobile Europe Ltd.
[6] R4-122040, CA & eICIC RRM Adhoc Minutes, 26 March 2012, Renesas Mobile Europe Ltd.
[7] R4-123192, Inter-frequency measurements without gaps, Nokia Corporation
