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1 Introduction

At RAN2#70bis meeting, DL (de)activation with MAC CE was agreed. There are ongoing discussions to decide if a glitch due to re-tuning is allowed or not. In our opinion, the need for UL deactivation is independent of the outcome of the discussions on the glitch. In this contribution, we discussed the following UL (de)activation related issues:

1) Do we also need to support UL activation/deactivation?
2) If so, would UL act/deact be linked to DL activation/deactivation or independent?
3) What are the functional implications for the UE of UL deactivation/activation?
2 Discussion
2.1 UL (de)activation
In last meeting, UL (de)activation issue was not discussed. RAN2 have sent an LS [1] to RAN4 to ask whether RF retuning solution has a significant power consumption benefit. In our understanding, whether to introduce UL (de)activation is independent of RF retuning, as the main motivation for UL deactivation is to avoid unnecessary periodic SRS transmissions. On the contrary, the decision on glitch solution does not imply whether UL (de)activation is needed or not. For UL, PUSCH transmission is based on UL grants; the power consumption occurs only on the scheduled RBs and scheduled serving cells. RF retuning after UL (de)activation has no power saving gain for PUSCH transmission.
The main benefit of introducing UL (de)activation is that it can avoid unnecessary periodic SRS transmission on the UL SCC, and thus reduce the UE’s power consumption as well as reduce interference to other UL transmissions. Normally SRS is transmitted with higher power, so the impact of power consumption and interference could not be ignored. The period of SRS transmission is configured via RRC signalling according to evaluated situation of channel change, so it is unreasonable to always configure a long period or to reconfigure the period dynamically. In addition, it is agreed to introduce aperiodic SRS in Rel-10; obviously triggering an aperiodic SRS is better than maintaining periodic SRS transmission when the eNB wants to schedule the UL SCC later.

Another benefit of introducing UL (de)activation is that it can avoid unnecessary PUSCH transmission caused by UL grant false alarm as explained in [2]. 
From the above analysis we can see that introducing UL (de)activation of an SCell can avoid unnecessary SRS transmission and PUSCH transmission caused by UL grant false alarm. We think the benefit is significant, so we propose:

Proposal 1: Introduce UL (de)activation of an SCell, i.e. UL CC of an Scell can be (de)activated. 
2.2  The relationship between UL/DL (de)activation

RAN1 have agreed that one CC can only be scheduled by one DL CC, i.e. have only one scheduling CC. Hence when the corresponding scheduling CC is deactivated, it is impossible to schedule the UL SCC. In this case, transmitting SRS on the UL SCC is useless. On the contrary, the activation of its scheduling CC does not mean the eNB wants to schedule the UL SCC, e.g. the scheduling DL CC is activated just for DL transmission. In this case the UL SCC should not be activated implicitly. So UL (de)activation can not be completely linked to its scheduling CC (de)activation.
Normally the amount of activated DL SCC is no less than the amount of activated UL SCC, which means if a DL SCC is deactivated, most likely the UL SCC of the corresponding SCell can also be deactivated. Based on this assumption, the SRS transmission can be stopped implicitly after DL deactivation of the SCell. It is unsuitable to introduce a complicated mechanism just for the benefit of false alarm, and considering DL (de)activation mechanism is already there, a simple solution is to apply SCell level (de)activation, i.e. Both UL and DL of an SCell are activated or deactivated simultaneously. So we propose:
Proposal 2: Apply SCell level (de)activation (i.e. Both UL and DL of an SCell are activated or deactivated simultaneously).

As stated above, the benefit of introducing UL deactivation is to avoid unnecessary SRS/PUSCH transmission. It is natural that the UE should ignore UL Grant (including configured UL grant) and stop SRS transmission on the SCell which is deactivated. So we propose:

Proposal 3: When an SCell is deactivated, for UL neither PUSCH nor SRS transmission on this SCell is allowed.
3 Conclusion

In this contribution we further discuss the necessity of keeping SCell (de)activation concept and the mechanism of UL (de)activation if UL (de)activation is adopted. We propose:
Proposal 1: Adopt the concept of UL (de)activation.

Proposal 2: Apply SCell level (de)activation (i.e. Both UL and DL of an SCell are activated or deactivated simultaneously).
Proposal 3: When an SCell is deactivated, for UL neither PUSCH nor SRS transmission on this SCell is allowed.
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