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1. Introduction

In the last RAN4 meeting a way forward to further investigate serving cell interruptions due to SCC measurements with deactivated SCell in release 11 was approved [1]. In the approved WF the following option 2 was considered as the baseline option: 

Option 2: 

· If no gaps are configured then PCell interruption is allowed for SCell measurement cycles ≥ 256ms 

· if gaps are configured then NO PCell interruption is allowed regardless of the SCell measurement cycle.

· The UE may change its RF bandwidth or active receiver configuration during measurement gap to avoid interruption.
In this paper we analyse the above baseline option and its impact on UE and network implementation. The handling of serving cell interruption due to inter-frequency/inter-RAT measurements without gaps is also discussed in section 3.
2. SCell measurements on SCC with deactivated SCell(s)
2.1 Impact on Network Implementation
One way is to specify the following UE behaviour based on Option 2 [1] in Release 11 of TS 36.133:

· if gaps are configured then UE will not cause any interruption due to measurement on cells of SCC with deactivated SCell and if no gaps are configured then PCell interruption will be allowed for measCycleSCell ≥ 256ms.

In release 10 the PCell interruption are allowed for measCycleSCell ≥ 640ms i.e. not for 256 ms and 320 ms. Therefore to avoid system degradation in release 10 network when release 11 UE goes into release 10 network in case measCycleSCell = 256ms is used, we suggest that the above UE behaviour is applied by the UE only when it is indicated by the network e.g. via a simple indicator. The signalling needs t be defined in release 11 and later. The signalling is quite straight forward and will not cause any major complexity in UE and network. The advantage of the signalling is that Rel-11 UE when operating in legacy network (i.e. release 10) will cause PCell interruption only for measCycleSCell ≥ 640ms. 
· Proposal # 1: The UE behaviour that, “no PCell interruption occurs if gaps are provided and PCell interruption is allowed for measCycleSCell ≥ 256ms if no gaps are provided”, is controlled by the network from release 11. 
2.2 Impact on UE Implementation

The parameter measCycleSCell is only used to select a minimum requirement for deactivated Scell measurement. It does not specify when the UE has to return its RF to measure on SCC with deactivated SCell. The measurement gaps (MGRP=40ms and MGRP=80ms) occur much more often comparted to even the the shortest measCycleSCel (160 ms). Therefore the UE will still have sufficient implementation freedom in returning its RF during the measurement gap.   
It was raised in the last meeting that whether the use of measurement gaps for avoiding PCell interruption will have any impact on performance of the existing inter-freqency or inter-RAT measurements carried out in the gaps. However we don’t see any impact on the existing inter-freqency or inter-RAT measurement requirements due to the use of gaps for SCC measurements as explained below:

· Since the UE has CA capable RF which can receive multiple carriers, the measurement itself does not need to be limited to occur only during the measurement gap itself. For example for a UE configured for 2DL carrier aggregation with deactivated SCell, on each measurement gap, a UE may choose to reconfigure its RF to either 1DL reception or 2DL reception depending on whether the SCC needs to be measured before the next gap occurs.

· Moreover, the measurement requirements on SCC with deactivated SCell are significantly more relaxed compared to inter-frequency/inter-RAT measurement requirements. For example the inter-frequency L1 period = 480 ms whereas L1 period for measurement on SCC = 5 * measCycleSCell e.g. 1600 ms for measCycleSCell = 320 ms. This means UE will use measurement gaps for SCC more seldom than for inter-freqency or inter-RAT measurements.
· Based on the above arguments, it is also expected that if other gap based measurements are configured at the same time as deactivated SCell measurement using gaps, the scaling factor Nfreq should not need to account for the secondary component carrier frequency. 

Proposal # 2: The scaling factor Nfreq used in inter-frequency/inter-RAT measurement requirements does not need to be extended to account for the use of gaps for SCC in order to avoid PCell interruption.

3 Inter-frequency/Inter-RAT Measurements without Gaps
The handling of serving cell interruption caused by the inter-freqency or inter-RAT measurements without measurement gaps on non-configured carriers is also being investigated [2]. In [3] the proposed serving cell interruption was 3%. We believe this has substantial system impact. To avoid such interruption it was agreed not to specify any interruption requirements for the UE that does not need measurement gaps. 

If this decision is reverted and packet loss rate requirements are to be introduced then we expect that such requirements will be generic i.e. apply to all UEs. Our concern is that not all UE implementation would cause packet loss on the serving cell. Therefore if such requirements are introduced then UE should indicate to the network whether it needs to drop packets on serving level or not when measuring on inter-frequency/inter-RAT measurements. The indication from the UE will allow the network the possibility to configure gaps for the UE that needs to drop the packets. When gaps are configured UEs shall perform measurements in such a way that they do not cause any packet drop outside the gap. This signalling (i.e. indication from the UE) can be introduced in release 12. 

· Proposal #3: No packet loss rate is introduced in release 11. But if introduced in release 12 then UE should indicate whether or not it needs to drop the packets when doing inter-frequency/inter-RAT measurements without gaps. 

4 Summary
This paper further analyse the impact of the baseline option (option # 2 [1]) on network and UE implementations. The handling of serving cell interruption due to inter-frequency/inter-RAT measurements without gaps is also analyzed. The summary of the proposals is as follows:
· Proposal # 1: The UE behaviour that, “no PCell interruption occurs if gaps are provided and PCell interruption is allowed for measCycleSCell ≥ 256ms if no gaps are provided”, is controlled by the network from release 11. 

· Proposal # 2: The scaling factor Nfreq used in inter-frequency/inter-RAT measurement requirements does not need to be extended to account for the use of gaps for SCC in order to avoid PCell interruption.

· Proposal #3: No packet loss rate is introduced in release 11. But if introduced in release 12 then UE should indicate whether or not it needs to drop the packets when doing inter-frequency/inter-RAT measurements without gaps. 
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