3GPP TSG-RAN WG4 Meeting #69
R4-136698
San Francisco, CA, US, 11 - 15 Nov, 2013
Agenda item:

5.2.3
Source:
NSN, Nokia Corporation
Title:
Pcell interruption for deactivated Scell measurement
Document for:

Discussion
1
Introduction
In RAN4#68bis meeting, a CR [1] was agreed to introduce Pcell interruption for inter-band deactivated Scell measurement when the configured measCycleSCell is 640ms or longer due to the single chipset RF implementations [2]. The requirement on probability of missed ACK/NACK is in the same level with the intra-band case.
“PCell interruptions due to measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell[2]is 640ms or longer. Each interruption shall not exceed 1 subframe.”

And in [2], it was also proposed “Allow 1.5% packet drop rate for all SCell measurement cycles” for both inter and intra-band measurement. 
In this contribution, we discuss this proposal specifically for the case of measCycleSCell <640ms and bring our views. 

2
Discussion
2.1 Impact of the packet drop 1.5%
The packet drop proposed by [2] is up to 1.5% probability of missed ACK/NACK for any measCycleSCell, it may with the assumption of about ~1 time switching on and off thus 2 SF outage due to interruption in the smallest measurement cycle160ms.
The overall network impact of such interruptions needs to be evaluated. Since the interruptions are UE autonomous, thus the data loss is unexpected from BS view. For each measurement cycle, there are 2*1 ms outage for switch on and off, both for UL and DL. If the UE has a 1 ms interrupt then it will miss PDCCH, PDSCH, PUCCH as well as PUSCH. That will actually impact 4 packets for each 1 ms outage:
· The loss of the PDCCH and PDSCH in this frame. 

· Loss of a PDCCH would impact a uplink grant in frame TTI+4
· Loss of the PDCCH ACK/NACK will require the UE to retransmit an extra time on the uplink using additional power.
· Loss of the PUCCH ACK/NACK will require the eNB to retransmit an additional time

Thus the impact counts into the the 2 SFs DL loss, corresponding 4UL SF loss and the forced re-transmission, similar analysis with the case in [3].
The loss in a single TTI will probably have minor impact on complete HARQ failures and the need for subsequent RLC-AM retransmits. It is probably not a measureable number but does exist at least in theory. However if the loss happens during TTI bundling, then it may be much worse and impact VoLTE traffic. This feature may have a measurable amount of additional VoLTE packet loss when the UE is in TTI Bundling. And in this case the eNB is better to force the UE not to have the interruptions. And the extra loss of Ack/Nack traffic due to interruption may have an impact on power control loops and may cause the UE to transmit at higher power. 
In addition, the UL and DL Channel demod requirements, e.g for UL Demodulation, for PUCCH the DTX to ACK and ACK missed detection probability (also for PUSCH multiplexed ACK) are usually 1%, and the NAK to ACK probability are usually 0.1% for UL demod; and for DL demodulation of PHICH, the probability of miss-detecting an ACK for a NACK (Pm-an) is usually 0.1%. Thus it could be too large for the 1.5% probability of missed ACK/NACK due to interruption for deactivated Scell measurement, especially for the drops in overall cell throughput due to an increase in UL/DL retransmissions triggered by a UE implementation constraint rather than channel conditions.
Observation: the 1.5% packet drop for any measCycleSCell due to interruption for deactivated Scell measurement is seen too large comparing with the the impact for the 0.5% probability of missed ACK/NACK for measCycleSCell >=640ms. 
2.1 Tradeoffs between Network Performance and UE Power Consumption 
When discussing the interrupts in intra-band CA case where the 640ms measurement Cycle is regarded as an lower boundary for allowing interruption, in the WF [4], “Retuning for measurement cycles <640ms is assumed not to occur, and test case will be based on 0% packet drop on Pcell. This can be tested with ACK/NACK counting. NACK is also allowed in the test case”. And the CR [5] captures so. The major consideration is to avoid glitches as much as possible so that the system performance with no glitch should be maintained as discussed in [6].
In [2], the power consumption and especially the network configuration policies were discussed. And the below are the policies in table from network views that we will further analysis on:
1) Configure UE with a long measurement cycle for the deactivated Scell that the UE will do less frequent measurement thus reduce the power consumption and the packet drop due to interruption is <0.5%. That is a trade off between UE power assumption and network performance currently captured in specification. 
2) If not the conditions in 1), BS may have several choices:

a. Configure UE with a short measurement cycle for the deactivated Scell without interruption as in the current specification. In this case the UE power consumption is not optimized but at least the benefit is to maintain the network performance.
b. Configure UE with a short measurement cycle for the deactivated Scell and allowing packet drop due to interruption up to 1.5%. With this choice the obvious system performance degradation is expected that BS may be very cautious to configure UE with this case, e.g. when VoLTE. And in this case, the benefit of UE power consumption that for each 160ms, 256ms, 320ms may be actually not so much, because UE may extend the measurement time within each measurement cycle in order to improve the performance, thus the UE actually has the 2nd RF chain switching on with more time [7]. and the actual packet dropped may be even higher than 1.5% since for good performance the measurement interval could be around 80ms-120ms [7], thus 2 times switching on/off may be expected during single measurement cycle.
c. Use deconfiguration following each deactivation command as mentioned in [2]. Referring the 36.133 section 8.3.1“Non configured frequencies may be measured with measurement gaps according to the requirements in clause 8.1.2.3 (E-UTRAN inter frequency measurements).” In this case the network has clear assumption of the measurement gap thus no packet loss occurs. Also the UE power consumption is ensured, but the benefit of UE’s additional RF chain is not to be utilized. Additional delay due to the RRC signalling is introduced in delivering packets as well and interruptions due to release Scell also exists. And the intention of introduce the activation/deactivation MAC CE is to avoid the delay of RRC procedure. 
In the 3 options of a, b, and c, option a is the most desirable considering both network performance and UE power consumption from the starting point of the current Specification.
Proposal: No change for the case measCycleSCell <640ms.
3
Conclusion

We bring analysis on the single chipset UE potential interruption for deactivated Scell measurement when configured with measCycleSCell <640ms, and analysis differnent network configuration strategys and UE power consumption and network performance tradoffs. We have the following observations and proposals.
Observation: the 1.5% packet drop for any measCycleSCell due to interruption for deactivated Scell measurement is seen too large comparing with the the impact for the 0.5% probability of missed ACK/NACK for measCycleSCell >=640ms. 
Proposal: No change for the case measCycleSCell <640ms.
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