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1 Introduction

In RAN2#79 meeting several issues on CSI/SRS during DRX have been discussed, one of them was the usefulness of CSI/SRS reporting when there is no data communication for long time, i.e. long DRX. Several companies expressed the opinion that it would be beneficial to stop CSI/SRS reporting under such conditions for the power saving benefit. In [1] it was proposed to stop UL transmissions by enforcing the expiry of TAT by means of a new MAC Control element sent from eNB. This contribution takes a closer look at the proposal and suggests a slightly modified mechanism for explicit enabling/disabling of periodic CSI/SRS reporting.
2 Discussion

Since UE is not allowed to make any uplink transmission apart from PRACH transmission when TAT is not running, the proposal in [1] is to explicitly control UL transmissions by enforcing the expiry respectively stopping of the Timing Alignment timer. This essentially allows eNB to prevent periodic CSI/SRS transmissions and thereby ensure some power saving benefit for the mobile. The mechanism is considered as useful for cases when there is no data communication for a long time, e.g. long DRX. A new MAC CE containing a bitmap indicating the status of the TAT for each TAG is proposed in order to control the UL transmissions.
Looking at the proposal it appears to be very similar from functional point of view to the UL activation/deactivation concept which was discussed at the beginning of Rel-8, i.e. uplink can be separately activated/deactivated by eNB. One main difference being that the activation/deactivation is not on CC level but instead on TAG level in [1].
Actually we think that the proposal in [1] goes beyond the original intention. Even though the original concern was only the avoidance of periodic CSI/SRS transmissions when not considered as useful for the power saving benefit, the proposal will disable the complete uplink activity for the corresponding TAG. This may also affect for example SPS transmissions as well as prevent eNB from scheduling aperiodic SRS transmissions for uplink timing synchronization maintenance. For cases when having only pTAG configured making use of this feature, i.e. forcing a stopping of the TAT, would prevent ACK/NACK transmissions on PCell for sudden occurring DL data transmissions as well as DSR transmissions in case of uplink data arrival.
Essentially we don’t think it’s suggestive to kind of misuse the uplink timing control functionality in order to avoid/prevent periodic CSI/SRS transmissions. A further drawback of this approach we see is that forcing a stopping/expiry of the TAT may lead to an additional usage of RACH procedure. Basically upon stopping/expiry of the TAT a RACH procedure is necessary when reactivating the uplink activity even though the UE might have been still uplink synchronized, i.e. TAT would still be running when not explicitly stopped/expired. 
Given the above reasoning we think that the proposal should be modified such that the uplink timing control functionality is not touched. If the power saving benefit by quickly preventing periodic CSI/SRS reporting is considered as sufficiently high, a new MAC CE should be introduced which explicitly enable/disable the periodic reporting of CSI/SRS (if configured) for/on component carriers. A corresponding CR for such new MAC CE can be found in [2]. It should be mentioned that alternatively the enabling/disabling could be also on TAG level.
Another aspect which might be considered is that periodic CSI reporting on PUCCH is piggybacked on PUSCH when PUSCH is transmitted and when simultaneous PUCCH/PUSCH transmission is not configured. To enable/disable periodic CSI reporting piggybacked on PUSCH causes uncertainty of PUSCH data rate matching size if there is a misalignment between the enabled/disabled status of periodic CSI reporting between UE and eNB. Therefore, one option is limit the enabling/disabling to only CSI reporting on PUCCH. However it should be mentioned that the disabling of periodic CSI reporting is supposed to be done in situations where there is no data activity for longer times, therefore the chance of piggybacking of CSI could be expected to be fairly low. For SRS, rate matching of PUSCH is also affected but we propose rate matching of PUSCH should not be applied. We think these are the area of RAN1 discussion.

Proposal: Introduce the possibility to explicitly enable/disable periodic CSI reporting on PUCCH  and SRS by means of a new MAC control element.
3 Conclusions

Proposal: Introduce the possibility to explicitly enable/disable periodic CSI reporting on PUCCH and SRS by means of a new MAC control element.
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