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1. Introduction

In the last meeting a WF paper to study serving cell interruptions caused by single chip UE implementation in release 11 and beyond was approved [1]. The following main issues were identified for further analysis: 
· Inter-frequency measurements when SCell is not configured 

· SCell measurements for deactivated SCell(s)

· Scell activation/deactivation

· Scell addition/release

· Multiple CC CA case, e.g. 3DL CA
In this paper we analyse the serving cell interruption in the above scenarios. 
2. Analysis of serving cell interruption in different scenarios
2.1 Inter-frequency measurements when SCell is not configured
The serving cell interruption due to inter-freqency or inter-RAT measurements without measurement gaps was extensively studied in RAN4. In [2] the proposed serving cell interruption was 3%. We believe this will have substantial system impact. In any case it was agreed not to specify any interruption requirements for the UE that does not need measurement gaps. 
If this decision is revert and packet loss rate requirements are to be introduced then we expect that such requirements will be general 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. This will allow the network the possibility to configure gaps for the UE that needs to drop the packets. However since signalling can be introduced in release 12 so we suggest no change is done in release 11. 
· Proposal # 1: No packet loss rate is introduced in release 11. But if introduced in release 12 then UE should indicate whether it needs to drop the packets when measuring without gaps or not. 
2.2 SCell measurements for deactivated SCell(s)
In the current specification the PCell interruption probability of 0.5% due to measurements on SCC with deactivated SCell is specified only when the configured. No packet loss on PCell is allowed for measCycleSCell below 640 ms.
It has been shown in [3] that for target BLER of 0.5% or lower the PDCCH link adaptation cannot maintain the BLER target in case there is PCell interruption probability of 0.5%. For certain services lower BLER target is desired and in which case network can configure measCycleSCell below 640 ms. Due to this reason we suggest not to allow PCell interruption probability below measCycleSCell below 640 ms.
Proposal # 2: Maintain the current requirements for PCell interruption probability of 0.5% applicable (which are applicable for measCycleSCell of 640ms or longer) also in Rel-11 and beyond.
2.3 SCell activation/deactivation
The serving cell interruption time requirement due to the activation and deactivation of the SCell was specified in section 7.7 after an extensive studies and analysis in RAN4. It is currently 5 ms and 1 ms for intra-band CA and inter-band CA respectively. We don’t see any reason to change this requirement since the use case and the scenarios studied in release 10 are similar to those in later releases.  
· Proposal # 3: The existing requirements on SCell activation/deactivation are maintained in release 11 and later. 

2.4 SCell addition/release
The serving cell interruption time requirement due to the configuration and deconfiguration of the SCell was also specified in section 7.8 of TS 36.133 after an extensive studies and analysis in RAN4. The conclusions are very similar to those in section 2.3 SCell activation/deactivation. 
· Proposal # 4: The existing requirements on SCell configuration/deconfiguration are maintained in release 11 and later. 

2.5 Multiple CC CA case, e.g. 3DL CA

In case of multiple SCells such as in 3 DL CA, the more than one SCell can be deactivated. For example in 3 DL CA the network may deactivate both the configured SCells when there is not enough data to transmit. 
Firstly the interruption on one SCell (in addition to PCell) due to activation/deactivation or addition/release of the other SCell also needs to be specified. The interruption time requirements can be the same as specified for PCell in release 10.
Secondly the interruption on one SCell due to measurements on another SCC with deactivated SCell also needs to be specified.
Thirdly the interruption on the PCell will be caused by the measurements on both SCCs if both have deactivated SCells. It is possible that the SCell measurement cycles are different. In this case the PCell interruption probability of 0.5% should be allowed if any of the deactivated SCells is configured with measCycleSCell of 640ms or longer. This has also been analyzed in other contributions [4-5]. 
3. Summary
This paper provides initial analysis of the issues related to the serving cell interruption caused by single chip UE implementation. The summary of the proposals is as follows:
· Proposal # 1: No packet loss rate is introduced in release 11. But if introduced in release 12 then UE should indicate whether it needs to drop the packets when measuring without gaps or not. 
· Proposal # 2: Maintain the current requirements for PCell interruption probability of 0.5% applicable (which are applicable for measCycleSCell of 640ms or longer) also in Rel-11 and beyond.
· Proposal # 3: The existing requirements on SCell activation/deactivation are maintained in release 11 and later. 

· Proposal # 4: The existing requirements on SCell configuration/deconfiguration are maintained in release 11 and later. 
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