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1. Introduction

The joint use of CA and TDD eIMAT has been considered in RA1 discussions. In this contribution, we analyze such combination of TDD eIMTA and CA from RAN2 perspective.
2. Discussion

In the recent trend of 3GPP technologies, an increasingly important scenario is one macro cell with many small cells. For the small cells in the heterogeneous network, the number of users may be small, thus the UL/DL traffic ratio may change more frequently. TDD eIMTA can be used to suit the dynamic UL/DL traffic. TDD eIMTA is a cell-specific feature, which means PCell and SCell(s) can enable TDD eIMTA separately, and the dynamic TDD UL/DL configurations on these cells can be different.

Proposal 1: For UEs configured with CA, both PCell and SCell can enable TDD eIMTA separately, and the dynamic TDD UL/DL configurations on the serving cells can be different.
For PCell, explicit L1 signaling by UE-group-common (e)PDCCH can be used to inform the dynamic TDD UL/DL configurations, which is the same as non-CA case. However, how to inform the TDD eIMTA UL/DL configuration for a Scell is still open, and it may be further discussed in RAN1. From RAN2 perspective, the following  issues can be discussed:
1) Which TDD configuration will apply after SCell activation？
2) How to configure the downlink  HARQ timing reference？
3) How to define the PDCCH-subframe？
The above issues will be analyzed in the following section:
1) Which TDD configuration will apply after SCell activation？ 
In CA, A SCell can be activated or deactivated. As shown in Figure 1, the TDD UL/DL configuration to apply after Scell activation shall be considered:
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                                                 Figure1.  TDD configurations after activation
Before discussing one the issue, it should first be clarified whether a UE can acquire the dynamic TDD configuration of a deactivated Scell. This depends on how to inform the dynamic TDD UL/DL configuration on a SCell, which will be decided by RAN1.

· If RAN1 decides to inform the dynamic TDD UL/DL configuration on SCell through signaling transmitted via PCell, UE can always acquire the dynamic TDD UL/DL configuration on SCell no matter it is activated or deactivated. 

· If RAN1 decides to inform the dynamic TDD UL/DL configuration on SCell through signaling transmitted via Scell itself, UE may be not able to acquire the dynamic TDD UL/DL configuration on SCell right after it is activated.

Proposal 2: RAN2 is suggested to discuss which TDD configuration should be applied after SCell activation, based on RAN1’s decision on how to inform the SCell TDD eIMTA configuration. 

2) How to configure the downlink HARQ timing reference？
According to RAN1 LS [1], the agreements on HARQ timing for the non-CA case are as below:
	· Agreements on HARQ timeline
· Downlink HARQ timing follows a higher layer RRC configured TDD configuration

· At least configurations 2 and 5 can be selected

· FFS other configurations

· Further decide on the uplink scheduling and HARQ timing between the following alternatives

· Alt-1:Uplink scheduling timing and HARQ timing follow TDD configuration signaled in SIB1

· Alt-2: Uplink scheduling timing and HARQ timing follow a higher layer RRC configured TDD configuration.

· Observation: 

· Uplink and downlink scheduling and HARQ feedback timing is not dependent on explicit L1 signaling


Since there is no agreement on the uplink scheduling and HARQ timing, only downlink HARQ timing will be discussed. According to the RAN1 LS, it is obvious that if one cell enables TDD eIMTA, its downlink HARQ timing reference should be configured by RRC layer. 
For CA case, as in Proposal 1, each serving cell may enable TDD eMTA configuration individually and different cell may be configured with different dynamic TDD configurations. In this case, whether the HARQ timing reference is configured per cell or per UE should be considered. The downlink HARQ timing with CA and TDD eIMTA shall be first discussed in RAN1, and RAN2 should wait for RAN1’s conclusion before considering how to configure the downlink HARQ timing reference.

Proposal 3: RAN2 should consider how to configure the downlink HARQ timing reference with CA and TDD eIMTA based on RAN1’s conclusion on the HARQ timing.
3) How to define the PDCCH-subframe？
In [2], how to define the PDCCH-subframe for non-CA and TDD eIMTA case is discussed. Once the agreements are made on the non-CA case, the same principles apply to the CA case, i.e.,:
· If the PDCCH-subframe is defined according to TDD UL/DL configuration in SIB1 for non-CA UE with TDD eIMTA, the PDCCH-subframe for CA UE can be defined as below:
· For half-duplex UE, the PDCCH-subframe can be defined as the downlink subframes and subframes including DwPTS of PCell according to the TDD UL/DL configuration in PCell SIB1.
· For full-duplex UE, the PDCCH-subframe can be defined as the union of downlink subframes and subframes including DwPTS of all serving cells, except serving cells that are configured with schedulingCellId, according to the TDD UL/DL configuration in PCell SIB1 and RadioResourceConfigCommonSCell IE of SCell.
· If the PDCCH-subframe is defined according to the TDD UL/DL configuration in L1 signaling for non-CA UE with TDD eIMTA, the PDCCH-subframe for CA UE can be defined as below:
· For half-duplex UE, the PDCCH-subframe can be defined as the downlink subframes and subframes including DwPTS of PCell according to the TDD UL/DL configuration indicated by L1 signaling.
· For full-duplex UE, the PDCCH-subframe can be defined as the union of downlink subframes and subframes including DwPTS of all serving cells, except serving cells that are configured with schedulingCellId, according to the TDD UL/DL configuration indicated by L1 signaling
Proposal 4:  The principles on PDCCH-subframe definition for CA and non-CA cases should be same.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: For UEs configured with CA, both PCell and SCell can enable TDD eIMTA separately, and the dynamic TDD UL/DL configurations on the serving cells can be different.

Proposal 2: RAN2 is suggested to discuss which TDD configuration should be applied after SCell activation, based on RAN1’s decision on how to inform the SCell TDD eIMTA configuration. 

Proposal 3: RAN2 should consider how to configure the downlink HARQ timing reference with CA and TDD eIMTA based on RAN1’s conclusion on the HARQ timing.
Proposal 4: The principles on PDCCH-subframe definition for CA and non-CA cases should be same.
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