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Discussion and Decision
1 Introduction
In the time of 3GPP Rel-10, PCell interruption is agreed for both inter and intra band CA when SCell measurement is deactivated for measurement cycle 640ms or longer, which allows 0.5% ACK/NACK missing probability with corresponding RAN4 test cases to check no more than 1 out of 200 SFs can be dropped on the UE side.  

Recently, due to single chipset UE RF implementation, it has been proposed [1, 2] that current PCell interruption can be extended to measurement cycle 320ms and 256ms to save UE power [3] when SCell measurement is deactivated or reconfigured. However, impacts on the system performance due to PCell interruptions are recognized and analysed in [4, 5]. 

In this contribution, we further discuss the issue of PCell interruption based on previous investigations in [2~5]. 
2 Discussion 
The single chipset RF architecture is expected to be widely adopted by CA-capable UE because of its advantages on the implementation cost, RF component size and power consumption compared with traditional discrete RF solutions. As analysed in [6, 7] that isolation between PCell and SCell RF chains is a problem with single chipset architecture. As the consequence, PCell RF chain is impacted when SCell is deactivated or re-configured. Therefore, it is necessary to allow UE to interrupt PCell when SCell RF chain is turned off to save power. According to the analysis in [3], 10~40% of RF power consumption can be saved if interruptions can be allowed for shorter measurement cycle, such as 320ms or 256ms which has not yet been allowed. Therefore, importance is observed to allow PCell interruption for measurement cycle shorter than 640 ms for UE RF power saving.             
Observation 1: It is important to allow PCell interruption for Scell measurement cycle shorter than 640ms for UE RF power saving
For PCell interruption, UE is allowed to drop some SF (subframe) for both uplink and downlink, which leads to potential UL/DL performance loss [2, 4]. Assuming SF #N is dropped by UE (for both UL and DL), the number of potential UL/DL packet loss is listed in the following:

Up to 2 DL packets are lost:

· 1 PDSCH packet in SF #N-4 has to be retransmitted because UE misses ACK in SF #N

· 1 PDSCH packet in #N is lost because UE drops SF #N
Up to 2.1 UL packets are lost:
· 1 PUSCH packet in SF #N is lost because UE drops SF #N

· 1 PUSCH packet in SF #N+4 is lost because UE drops corresponding UL grant in SF #N

· 0.1 PUSCH packet in N-4 will be retransmitted because UE misses NACK in SF #N

· This considers PUSCH target BLER is 0.1. If UE misses ACK in SF #N, there should be no loss because the missed ACK can be recovered by NDI bit in the latter UL grant
Therefore with up to 1 out of 200 SF can be dropped ( 0.5% interruption probability), the maximum number of impacted PDSCH/PUSCH packets are both 2 out of 200 SF  (about 1% BLER level), which seems not a significant level compared with 10% PDSCH/PUSCH BLER target rate. 

In [4], it is pointed that the power consumption due to interruption may be diminished considering the possibility that UL OLLA & OLPC will increase the UE Tx power in response to increased PUSCH BLER. With the above analysis, we do not think such UL OLLA & OLPC will severely impact the discussed power consumption:

· As mentioned on the above, the increased BLER is just up to 1% level, it is hard to believe that such small increase will result significant UE Tx power increase if the algorithms of UL OLLA & OLPC are robust.

· If the interruptions happen for UL SF, UE will transmit nothing on the allocated PUSCH region. With proper detection methods, i.e, averaging power across UL DMRS region, eNB should be able to separate the UL SF dropping case  from the cases where PUSCH undergo fast fading or severe interference. With this sense, interruptions on UL part may be recognized by eNB and then smart UL OLLA & OLPC algorithms can be expected that eNB will not increase UE Tx power if the increased PUSCH BLER is due to interruptions.

In [5], it was found that if the configured target BLER is lower than 0.5% interruption rate, there would be a big loss in PDCCH capacity since the network will use 8CCEs to achieve such high BLER requirement on PDCCH. With commonly used 1% target BLER for PDCCH, we wonder if very low target BLER such as 0.25% [5] is just a rare case. Even if very low PDCCH target BLER is required in some cases and 8 CCE is used then, the impact is mainly on the PDCCH capacity. While for rel-11, such capacity concern may not be really an issue as E-PDCCH can be used from rel-11. 
With all the above analysis, we observe that:

Observation 2: The potential negative impacts to system performance are small when 0.5% interruption rate is allowed. 

With all the above observations, we do not see strong reasons why 0.5% PCell interruption rate can not be extended to SCell measurement cycle 320ms and 256 ms. 
3 Conclusion

Based on the above analysis, we have the following proposal:
Proposal: Allow 0.5% PCell interruption rate for SCell measurement cycle 320ms and 256ms from rel-11.
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