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Introduction
In RAN2 #70bis meeting, there is a debating on the RF re-tuning for intra-band CA operations. RAN2 sent a LS [1] to RAN4 and waited for RAN4 LS reply. Another open issue is UL activation and deactivation. In this document, we share our viewpoint on the open issue.
Discussion on the UL activation/deactivation
In previous RAN2 meetings, it was discussed to not have UL activation and deactivation because the uplink transmission is triggered by PDCCH. That is, the UL cell is activated and deactivated implicitly. UE can at any time turn on its uplink circuit for transmission after receiving PDCCH. We think the argument is valid in some use cases, such as inter-band CA scenarios. In the following, we discuss some scenarios where explicit UL activation and deactivation is useful:
· (Scenario 1) Intra-band Scell activation/deactivation: In inter-band CA scenarios, there is no problem to turn on/off a RF module while necessary. However, in single RF/intra-band CA cases, glitch phenomenon occurs. Some corresponding problems are:
-Current UL transmission on an existing band would be temporarily interrupted when RF re-tuning due to activation/deactivation is performed in the same band. 
-ACK/NACK feedback is unable to transmit so that eNB would re-schedule the unnecessary transmissions.
Observation 1: In intra-band Scell activation/deactivation scenario, explicit activation can provide better transmission performance. 

· (Scenario 2) Asymmetric multiple services: When multiple services are enabled and multiple Scells are configured, some services, such as file downloading or video streaming, may not require to have UL transmission over a time period. In previous meetings, RAN2 agree to have PUCCH and RACH operations via Pcell only. The ACK/NACK feedbacks for the DL PDSCHs from Scells are also transmitted over Pcell. Therefore, it would be power-efficient to not turn on any associated UL circuits if there is no UL transmission grant.
Observation 2: In asymmetric transmission scenario, independent DL/UL activation and deactivation can provide better power saving gain.

· (Scenario 3) cross-carrier scheduling: if cross-carrier scheduling is configured, the PDCCH of the uplink transmission of a Scell is transmitted over Pcell or other Scell. That is, UE does not require monitoring the DL PDCCH of the Scell. For some services, such as file uploading, DL reception may not be needed over a time period. It would be power efficient to not turn on any associated DL circuit for PDCCH monitoring.
Fig. 1 shows an example of asymmetric service, where Scell is configured for additional UL resource. In the example, cross-carrier scheduling is applied; that is, the PDCCH of Scell is transmitted via Pcell. Since eNB does not expect to transmit any DL data to the Scell, Scell DL circuit can be turned off for power saving (i.e., no PDSCH reception is required) when explicit DL deactivation is received. UE only monitors Pcell for PDCCH assignment for Pcell DL/UL and Scell UL. When the Scell UL resource is temporarily unnecessary, eNB can explicitly deactivate it. It is our understanding that, PDCCH for each Scell is decoded in UE-specific search space. To add a Scell, the blind decoding complexity increases at least by 16 searching times. In this scenario, the main benefits of explicit UL activation/deactivation are:
- Power saving gain can be improved by turning off the Scell DL circuit.
- PDCCH blind decoding complexity is reduced.
- PDCCH false alarm rate is reduced.


Fig. 1: Example of asymmetric service with cross-carrier scheduling

Observation 3: In cross-carrier scheduling scenario, independent DL/UL activation/deactivation can achieve better power saving gain and lower PDCCH blind decoding complexity and false alarm rate.

Based on the above three observations, we suggest to have explicit UL activation/deactivation.
Proposal 1: DL and UL Scells are activated/deactivated independently

MAC CE for DL/UL activation/deactivation

Figure 2 shows an example of individual DL/UL activation by MAC CE. In the figure, DL/UL bitmaps carry complete information for all configured Scells in every activation/deactivation MAC CE, i.e. the bitmap indicates the latest state of all configured Scells. If the state is changed from previous command, it means the Scell shall be either activated or deactivated. Furthermore, value ‘0’ in bitmap may represent the corresponding UL/DL Scell is deactivated, value ‘1’ in bitmap may represent the corresponding UL/DL Scell is activated. In Figure 1, after the activation/deactivation command is received, the UL/DL Scells are activated/deactivated accordingly, i.e. DL Scell2 and UL Scell2 are deactivated, UL Scell3 is activated. 



Figure 2: Example of MAC CE-based activation/deactivation
Conclusion
Based on the above discussion, we propose:
Proposal 1: DL and UL Scells are activated/deactivated independently.
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