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1 Introduction

In RAN2 meeting #68, the concept of common DRX was agreed [1], which are:

- UE applies the same DRX operation to all configured carriers i.e. identical PDCCH active times on all CC’s

- CCx can always schedule PDSCH on any other configured (and activated (FFS)) CC
There are still some remaining issues regarding separate carrier activation/deactivation. In this contribution, we share our views on activation/deactivation mechanism.

2 Discussion on Activation/Deactivation Methods

The concept of common DRX for carrier aggregation is simple and backward compatible with Rel-8. However, the traffic volume is time-varying. To utilize battery power efficiently, a separate CC activation/deactivation is considered to temporarily enable and disable some component carriers, respectively. Three possible schemes were discussed [3-5]:
· PDCCH-based activation/deactivation

· MAC CE-based activation/deactivation

· RRC-based activation/deactivation

Generally speaking, the PDCCH-based scheme can provide fastest activation/deactivation while the RRC-based scheme can provide the highest signaling robustness. The performance of MAC CE-based scheme is in-between. In this contribution, we discuss the possibility of “fast activation/deactivation” from some PHY aspects.

2.1 Synchronization for Deactivation CC

When a deactivated CC is activated, eNB will allocate some DL assignments or UL grants for data transmission. To perform the scheduling, the channel state information of the CC should be known in advance. Of course, it is possible to perform scheduling without any channel information. However, a very conservative MCS scheme shall be applied in the case, which downgrades the overall throughput. Another problem is: how can the eNB effectively activate a deactivated CC if no measurement is available? Therefore, we assume that measurement is performed for the deactivated CC.
UE monitors CC’s S-SCH to perform measurement onto the specific CC. And, to identify the measurement object, UE has to decode PCI when receiving S-SCH signal and measuring RSRP/RSRQ. Therefore, the UE can achieve a certain level of DL synchronization if the CC is constantly measured.
As for uplink synchronization, additional operation might be required because multi-coverage CA scenario is considered in LTE-A. Since each CC has different coverage, the timing advance (TA) would be different between carriers. For a newly activated CC, TA adjustment might be initiated by either UE or eNB.

Proposal 1: For a newly activated CC, TA adjustment might be initiated by either UE or eNB.

2.2 Interruption due to UE Architecture
Figure 1 shows the possible UE transmitter architectures for carrier aggregation mode [2]. For option-D, there are multiple mixers and IFFTs. When a specific CC is activated or deactivated, the center frequency of each CC does not change. That is, the transmission of other activated CC does not be affected. However, as for option-A, there is only one mixer and IFFT. When a specific CC is activated or deactivated, the center frequency of the transmission bandwidth shall be modified accordingly, as shown in Figure 2. Before frequency synchronization is done (including the settling down of PLL circuits), there will be some unavailable time (interruption time) for data transmission. In some implementations, UE may need to re-synchronize with SCH. If the interruption time lasts for few frames, the goal of fast activation by PDCCH signaling might not be achieved.
Proposal 2: It is suggested to discuss the effect of different UE architecture on the interruption time.
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Fig. 1: Possible UE architectures for carrier aggregation
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Fig. 2: Example of center frequency shifting

3 Conclusions

In this contribution, we share our views on carrier activation/deactivation methods. For synchronization, we think some TA adjustment operation is required for a newly activated CC. And, for the newly activated CC, some transmission interruption may occur and the interruption time depends on the UE’s transmission architecture. Some discussions on the effect of UE architecture for activation/deactivation may be necessary.
Proposal 1: For a newly activated CC, TA adjustment might be initiated by either UE or eNB.

Proposal 2: It is suggested to discuss the effect of different UE architecture on the interruption time.
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