TSG-RAN Working Group 4 (Radio) meeting #72
R4-145045
Dresden, Germany, 18 – 22 August, 2014
Source:
Nokia Networks, Nokia Corporation
Title:
Discussion on PCell interruption for deactivated SCell measurements in Rel-11
Agenda item:
5.3
Document for:
Discussion 
1 Introduction
During RAN4#71 meeting an issue of PCell interruption due to measurements of deactivated SCell was discussed extensively. Several contributions were presented to identify solutions adequate for Rel-10, Rel-11 and Rel-12. At RAN#64 it has been decided that requirements for Rel-10 will not be changed and only Rel-11 and Rel-12 will be further discussed to investigate for final solutions.
At RAN4#71 the way forward was agreed in [1] were the Option 2 has been chosen, which says that:
· 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. 
According to [1] the following aspects need to be taken into account when investigating on Option 2:

· Impact on UE implementation complexity, power consumption etc.

· Impact on network implementation complexity etc.

· For Option 2 when gaps are provided:
· Investigate impact on existing inter-frequency/inter-RAT measurement requirements (e.g. scaling factor Nfreq) when these measurements are done in gaps.

In this contribution we investigate on Option 2 from [1] according to agreement made at RAN4#71.
2 Discussion
It is common understanding in RAN4 that solution chosen for Rel-11 should apply for Rel-12 as well if possible. Option 2 from [1] assumes no PCell interruption when gaps are configured for deactivated SCell measurements. The same approach has been proposed for Rel-12 in [2], where additional signalling is assumed to distribute between UE and eNodeB an information about the need for measurement gaps. Since it iss hard to introduce additional signalling into Rel-11 transmission, existing mechanisms are going to be used for gaps configuration. 

Another commonality between Rel-11 and Rel-12 solutions is that both of them should take into account an issue of inter-frequency/inter-RAT measurement requirements. From this perspective is possible to investigate on Rel-11 option which could be extended for Rel-12.
2.1. Impact of Option 2 from [1] on UE
As already assumed by Option 2 from [1], UE is able to change its RF bandwidth or active receiver configuration during measurement gap to avoid interruption. Due to that it’s expected that impact on UE implementation is minimized. Moreover, UE has implementation freedom from the perspective of gaps utilization, i.e. due to CA capable RF, either single or multiple SSCs can be measured during one gap. For example, in the case when a UE has CC1 as PCell and CC2+CC3 as deactivated Scells, when performing the deactivated SCell measurement, it is expected that the UE aligns the CC1 interruptions due to measurements on the CC2 and CC3. Similar case is considered for the inter-frequency measurement. With this approach, impact of PCell interruptions will be minimized.
From the point of view of UE power consumption it’s important to mention that only certain UE implementations causes PCell interruptions during measurements of deactivated SCell. Those CA capable UEs that have been discussed causing the interrupts are basically known under the single chip implementation UEs. Other UEs implemented not using this single chip architecture has not been claimed to cause interrupts on PCell activity or reception due to deactivated SCell activity. Allowing interrupts for shorter deactivated SCell measurement cycles (320ms and 256ms according to Option 2 from [1], when no gaps are configured) will likely allow better power saving opportunities for the UE types under discussion – i.e. UEs that causes PCell interrupts due to deactivated SCell measurement activity. For UE types not causing interrupts changing the limit have no direct impact concerning potential power savings. Here the power consumption is instead regulated directly by the deactivated SCell measurement cycle and the SCell state (SCell is activated or deactivated).

Concluding this part, considering only those UEs which need interruptions, either allowing interruptions for shorter measurement cycles or configuring gaps should not have impact on UE implementation but help to limit power consumption. On the other hand, network will not be aware whether UE causes interruption/needs gap and in that sense Option 2 from [1] would have negative impact on better implementation UEs when measurement gaps will be configured.
2.2. Impact of Option 2 from [1] on network

According to conclusion from [3], the solution of allowing increased PCell interrupts without enabling network to know which UEs cause interruptions, impacts both network implementation and behaviour, which may lead to the situation where network will always configure all UEs with short measurement cycle or always keep the SCell activated. However, if gaps will be configured then unexpected interruptions will be avoided, which is the intention of Option 2 from [1]. On the other hand, it’s not clear how the network will configure additional measurement gaps. The most straightforward solution is to use gaps for all UEs doing measurements of deactivated SCells, but this will impact better performance UEs, as described above.
Considering only network implementation, impact of additional measurements gaps as proposed by Option 2 from [1] should be minimal. However, keeping in mind impact on UEs not causing interruptions, optimal solution would be early implementation of Rel-12 solution proposed in [4], where network is aware of which UEs need gaps for measurement of deactivated SCell.
2.3. Impact of Option 2 from [1] on existing inter-frequency/inter-RAT measurement requirements
Subsection 8.1.2.1.1 from TS36.133 defines effective total number of frequencies, Nfreq, which UE monitors, including multiple inter-frequency E-UTRAN and inter-RAT (UTRAN, GSM) layers. This number excludes frequencies of the PCell and SCell being monitored. If, according to Option 2 from [1], deactivated SCell measurements will be done during gaps, Nfreq value should be updated accordingly to include SCell frequencies as well.
3 Conclusion 

It is clear that Option 2 from [1] is trying to reach the compromise between UE power consumption and system performance. The open question is still how to decide when PCell interruption will be allowed for shorter measurement cycles and when gaps will be configured. If measurement gaps will be configured for all UEs, better implementation UEs will suffer due to unnecessary PCell transmission break. The optimal solution seems to be early implementation of solution proposed for Rel-12 in [4].
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