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Discussion
1
Introduction
In previous meetings, there are quite a few discussions on the interruptions due to the single chipset UE or single receiver UE. To ensure UE power saving, the receiver will be returned to the expected working band only when needed, and then the Pcell will be interrupted for the case of single receiver or single chipset UE. 
In RAN4#70 meeting, the way forward [1] was agreed as below:  

· RAN4 should study on how to handle interruption issues for single chip RF-IC implementation in whole picture like the following potential scenario

· 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 

· Relevant releases

· Investigate the possibility to have a solution with no or minimum ASN.1 impact for release 11 UE

· Investigate how to specify in a general way for release12/+ UE

In this paper we provide analysis for the impacted issues and potential relevant solutions from network aspects. And another paper will bring the view from UE aspects. [2]
2
The impacted issues 
The Network Impact due to invisible interruptions

For the interruption which places is invisible for BS, it will introduce a vague portion (each TTI loss will impact 3 DL and 4 UL subframes thus the real failure is larger than 0.5%) into the accurate BLER targeting for OLLA. The BS expects an error rate of the same level as specified in Demod requirements due to channel variance but this additional loss will double the OLLA and OL power control effect. That will impact the UL and DL scheduling for this UE. The BS will then increase the PDCCH power for this UE and the effect over time will drive the CCE aggregation level of the UE to 8 CCEs. This will have a pretty big impact on the number of UEs that can use the PDCCH and have a big impact on system capacity. Detailed analysis is in [3].

Thus it is clear that a better solution for rel.11 and 12 is to introduce visible interruption (network and UE synced interruptions), to avoid network impact and to ensure the UE power saving simultaneously.   
Not all the UE need the interruption or long interruption:

In order to have a full picture of the Pcell interruptions, the below cases should be analysed regarding the interruptions: 

· Current 36.133 allows the Pcell interruption for performing measurements on deactivated SCell in the case measCycleScell >=640ms and with 0.5% probability of missed ACK/NACK. This is allowed for both intra- and inter-band CA. ( but not all the UE need interruption for the inter-band case. And if introducing visible interruption, there is no need to consider the packet loss rate, since there are still a lot of concerns on the implicates and negative impact of the packet loss rate in the real network [3]. 
· The Pcell interruptions due to UE Scell activation/deactivation are allowed on certain places known by BS. (Currently 5 TTI is assumed for intra-band and [1]TTI is assumed for inter-band but it is possible some UE may need less, thus the Pcell SF scheduling availability would be increased. 
· The Pcell interruptions due to UE Scell addition/release are allowed but since the addition/release signalling are RRC signalling thus the exact place of Pcell interruption are unknown by BS. But at least frequency of the addition/release case is network controlled. ( It will be good to for BS to understand when the 5 TTIs interruption for intra-band and [1]TTI for inter-band will happened, and some UE implementation may need less TTIs for interruption. 
· Multiple DL Scells will be introduced in the specification and the current specification would likely be used as a starting point. Considering multiple Scell configuration, it is necessary to have a comprehensive analysis giving a good overall visibility of the impact from packet drops for all scenarios. (With the Multiple DL Scell case the interruption would be better be equal and aligned in each Pcell and activated Scells. 
· And it was already agreed in [4] a UE that cannot perform inter-frequency/RAT measurements without introducing interruption for its active receiver chain shall indicate need for gap-assisted measurements to the network, so that the interruptions is in a network controlled manner. ( That could be a way to ensure the UE implementation flexibility.
In some cases, the interruptions are not visible to BS, e.g. for deactivated Scell or inter-frequency measurement (if allowed interruption). And if add additional 0.5% probability of missed ACK/NACK, that will add an vague portion for the accurate BLER target of BS OLLA which expect the packet loss is due to channel variation. 

In some other cases, the interruptions are a little bit long and prevent better UE implementation since the BS are only expect the minimum requirements of UE, e.g. 5ms expected for Scell activation/activation and addition.

However in all the case, we see the possibility of different UE implementation could be considered in some extent to even reduce the minimum requirements of interrupted TTIs, and provide more schedule flexibility for BS.  

3
The potential relevant solutions 
It is not efficient to keeping the rel.10 large measurement cycle approach of adding interruptions with the drop-rate of ACK/NACK. As analysis in section 2, it will be good to find some solutions which could introduce visible interruption (network and UE synced interruptions) and ensure different UE implementation in some extend.   
And taking into the specification finalization time table, obviously it is still time for rel.12, however we need to check the possibility to introducing any changes in rel.11 specifically.

It would be good to have some early solutions for rel.11 which do not need much change for specification, maybe just indication and simple interpretation, e.g. like the approach in small gap solution for inter-frequency measurement introduced in [5], that BS could identify the UE who needs interruptions and know an unified interruption place.

And for rel.12, it would be good to follow the rel.11 indication and interpretations and to seek more UE implementation flexibility and the BS scheduling flexibility along the same direction.   
4
Conclusion 

In this paper we analysis the Pcell interruption issues and potential solutions for rel.11 and 12, and have the below proposals:
Proposal 1: Introduce visible interruption (network and UE synced interruptions) to avoid network impact and to ensure the UE power saving simultaneously for rel.11 and 12.

Proposal 2: UE implementation flexibility to be ensured in some extent to even reduce the minimum requirements of interrupted TTIs and provides more schedule flexibility for BS. 
Proposal 3: Early solutions for rel.11 to be considered which do not need much change for specification, maybe just simple indication and re-interpretation that BS could identify the UE who needs interruptions and know an uniformed interruption places.
Proposal 4: For rel.12, it would be good to follow the rel.11 indication and interpretations and to seek more UE implementation flexibility and the BS scheduling flexibility along the same direction.
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