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1 Introduction

At RAN2#74 discussion took place on UE behaviour for scenarios where ActiveTime is abruptly stopped by PDCCH or MAC control element. In [1] it was proposed to allow UE to send CSI reports on PUCCH and/or SRS transmissions for up to 4 subframes for such cases. The intention was to have the same UE behaviour as for the case where Active Time is dynamically extended by a PDCCH indicating a new transmission which was introduced in Rel-8. However some concerns on the involved eNB complexity caused by this UE relaxation were expressed in the course of the discussion. This contribution is addressing/evaluating those raised concerns.
2 Discussion
2.1 Short recapitulation of problem/proposal in [1]
Similar to the Active Time extension case already addressed in Rel-8, UE may also not be able to immediately stop the CSI/SRS reporting when Active Time is stopped by reception of a PDCCH, e.g. DL retransmission case or Contention resolution case, or a MAC CE (DRX Command MAC CE or UE Contention Resolution Identity MAC CE) since there is not sufficient processing time. Basically for all cases when the DRX Active Time is dynamically extended or stopped by PDCCH reception/MAC CE within one subframe, the UE is not able to also enable or disable the CSI/SRS reporting immediately within the same timeframe. Therefore RAN2 introduced for Rel-8 some relaxation of the UE behaviour for the ActiveTime extension case, i.e. UE is allowed to not send CSI and/SRS for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL) received in the last subframe of active time. 
In [1] it was proposed to apply basically the same relaxation for the UE behaviour for the ActiveTime stopping scenario, i.e. UE is allowed to send CSI/SRS reports for up to 4ms after the ActiveTime has been stopped due to PDCCH/MAC CE reception. It should be noted that for the PDCCH case the problem shown in the figure below [1] doesn’t happen when multiple HARQ processes are used at the time of active time stopping. Also a drx-InactivityTimer set to a large value could avoid such problems. Hence, we consider this as a rare event. 
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Fig.1 Immediate stop of active time by receiving PDCCH 
2.2 Concerns on additional eNB complexity 
The concern raised during last meetings discussions is related to the PUCCH format used by the UE during the 4subframes after ActiveTime stopping. Essentially when UE is configured for simultaneous transmission of ACK/NACK and periodic CSI, i.e. by RRC flag simultaneousAckNackAndCQI, in subframes where periodic CSI and ACK/NACK needs to be transmitted simultaneously PUCCH format 2a/b is used. PUCCH format 1a/1b is used for cases where the uplink control information consists only of HARQ-ACK/NACK. Therefore eNB implementation needs to be prepared to check for two PUCCH formats during this period of 4ms after ActiveTime has been stopped, since it cannot be sure whether UE continues to send periodic CSI information during those subframes. In particular the fourth subframe after active time stopping was seen as problematic since UE transmits in this subframe the ACK/NACK for the DL PDCCH or MAC CE which basically caused the sudden active time stopping. Therefore the counterproposal was made to mandate the certain UE behaviour w.r.t CSI/SRS reporting for only 3subframes after active time stopping. However the UE is required not only to decode PDSCH contents but also to process/decode MAC CE within 3 subframes, which is a very stringent requirement taking into account the extended bit rate of Rel.10 and future releases. It should be noted that for cases where MAC processing is involved like Random access response the UE processing requirement has been defined from the n+6 subframe i.e. 5 subframes are available after the subframe containing PDCCH. To differentiate the behaviour between PDCCH case and MAC CE would be one option but we think such sub-categorization complicates the whole DRX/DTX behaviour even more and should be hence avoided. Although it’s correct that eNB needs to do blind detection of two PUCCH formats during those 4subframes after active time stopping if simultaneousAckNackAndCQI is true, we don’t think that this can be considered as some additional complexity specific to the active time stopping case. The reason is that already for the active time extension case which was specified for Rel-8 eNB is required to check whether UE uses PUCCH format 1a/b and PUCCH format 2a/b during the 4 subframes after active time has been extended if simultaneousAckNackAndCQI is configured as true. UE may for example depending on the implementation only transmit HARQ ACK/NACK  in the fourth subframe 4 using PUCCH format 1a/b or periodic CSI (if configured) with HARQ ACK using PUCCH format 2a/b. Furthermore there is in our understanding no difference from eNB complexity point of view whether UE behaviour is relaxed w.r.t periodic CSI/SRS reporting after active time stopping for 3 or 4 subframes. Basically the eNB implementation anyway has to be dimensioned for blind PUCCH format detection. For example there could be also a HARQ ACK/NACK transmission in the third subframe after active time has been stopped, which is basically the feedback to a PDSCH transmission received in the subframe before the DRX MAC CE was received. 
Note that simultaneousAckNackAndCQI is described in Feature group indicator bit 2 and no specific note is added here up to Release 10. If Feature group indicator bit 2 is false because of the lack of IOT or just the network does not configure simultaneousAckNackAndCQI as true, the blind detection case of two PUCCH formats case does not happen.

A similar uncertainty also exists w.r.t the eNB detection/decoding of the number of PUSCH transmissions symbols during those 4 subframes after active time stopping depending on the presence of a SRS transmission and assigned PUSCH resource blocks. When the assigned resource blocks for PUSCH are not overlapping with the cell-specific SRS frequency region, in case the UE doesn’t transmit SRS in this subframe, the UE uses the last SC-FDMA symbol in the subframe for PUSCH. In case the UE transmit SRS in this subframe, the UE does not use the last SC-FDMA symbol for PUSCH. Therefore depending on whether UE is transmitting SRS, the number of SC-FDMA for PUSCH changes, which in turn means that eNB would have to check two different PUSCH symbol usage in those subframes. However this uncertainty can be easily avoided by eNB when eNB assigns only PUSCH resources to the UE which lie within the cell-specific SRS region, which is majority of the assignment. In this case the UE will never map PUSCH on the last SC-FDMA symbol in a subframe where periodic SRS has been configured.   
As also described in section 2.1, the above concerned cases also do not happen when multiple HARQ processes are used at the time of active time stopping or a drx-InactivityTimer set to a large value.
In light of above considerations, we think that there is no extra benefit for the system to make more stringent requirement for UE. We propose again to align the UE behaviour at ActiveTime stopping with the ActiveTime extension case.
Proposal 1:  UE may optionally choose to send CQI/PMI/RI/PTI reports on PUCCH and/or SRS transmissions for up to 4 subframes after active time is stopped due to reception of a PDCCH or MAC control element.   
We think that the current NOTE in section 5.7 of TS36.321 should be extended to capture above suggested UE behaviour. The change should in our opinion be done only for Rel-10. However we further suggest that by means of the “magic sentence” Rel-8/9 UEs shall be already allowed to apply such behaviour.   
3 Conclusions

This contribution discusses eNB complexity implied by UE behaviour after sudden active time stopping. It’s proposed that a UE may optionally choose to send CQI/PMI/RI/PTI reports on PUCCH and/or SRS transmissions for up to 4 subframes after active time is stopped due to reception of a PDCCH or MAC control element. A corresponding CR can be found in [2].
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