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1. Introduction
In RAN1 LS [1], there are some agreements on how TDD eIMTA works with CA. Based on that, this contribution gives the analysis on the TDD eIMTA operations in case of CA from RAN2’s point of view.
	Agreement:

· New RNTI(s) for explicit reconfiguration DCI (eIMTA-RNTI) will be introduced
· The reconfiguration DCI at least carries 3 bits to explicitly indicate one of the existing 7 UL/DL configurations
· Explicit reconfiguration DCI is transmitted in at least Pcell PDCCH CSS

· If a UE is configured with two or more eIMTA-enabled cells, the UE can be indicated by one explicit reconfiguration DCI for the two or more eIMTA-enabled cells if the DCI is transmitted in Pcell PDCCH CSS
· Two or more indicators (each of 3-bit) for the corresponding two or more eIMTA-enabled cell can be included in one explicit reconfiguration DCI for a UE configured with two or more eIMTA-enabled cells, if the DCI is transmitted in Pcell PDCCH CSS

· A UE is expected to monitor explicit reconfiguration DCI at least in a set of periodic subframes (subject to DRX operation)

· FFS whether or not to monitor additional subframes in addition to the set of periodic subframes

· The set of periodic subframes is by configuration 

· FFS whether or not to have a modification period during which the UE can assume the same configuration 

· FFS whether the UE can combine multiple DCI transmissions within the given modification period


2. Discussion
2.1. TDD eIMTA configuration in case of CA
According to RAN1 LS, it has been indicated that UE can be configured with two or more eIMTA-enabled cells; one eIMTA command will be transmitted in PCell PDCCH CSS and carry the TDD configuration of each eIMTA-enabled cell. 
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Figure-1 example of the deployment
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Figure-1 example of eIMTA command 

Figure-1 gives an example of the deployment, and Figure-2 gives the related eIMTA command format. In this example, one macro cell can be aggregated with three eIMTA-enable pico cells in the network side. UE1 is configured with one macro cell as PCell and two eIMTA pico cells (cell-1 and cell-3) as SCells, and UE2 is configured with the same macro cell as PCell and one eIMTA pico cell (cell-2). UE1 and UE2 are configured with the same eIMTA-RNTI. Both UE1 and UE2 will monitor the same eIMTA command on the macro cell PDCCH CSS. UE1 obtains its SCells’ TDD configurations on the position with index=0 and 2, and UE2 obtains its SCell’s TDD configuration on the position with index=1.
From RAN2’s point of view, the related configuration is given in the following two proposals.

Proposal 1: For UEs configured with CA, both PCell and SCell can enable TDD eIMTA separately.

Proposal 2: For each eIMTA-enabled serving cell, UE should be configured with the TDD configuration position in eIMTA command.
2.2. DRX timer counting in CA
According to [2], it has been proposed that the PDCCH-subframe should be defined according to the SIB1 configuration for non-CA case, and in active time, UE should monitor PDCCH on the downlink subframe and special subframe of the TDD configuration indicated via L1 signaling. 
In case of CA, the current PDCCH-subframe definition is that “for  full-duplex TDD, this represents the union of downlink subframes and subframes including DwPTS of all serving cells, except serving cells that are configured with schedulingCellId [8]; for half-duplex TDD, this represents the subframes where the PCell is configured as a downlink subframe or a subframe including DwPTS.”.
Since the principle should be same for CA and non CA case, the PDCCH-subframe definition should also follow the SIB1 configuration on each serving cells in case of CA. The definition should be “for  full-duplex TDD, this represents the union of downlink subframes and subframes including DwPTS according to the TDD UL/DL configuration indicated by SIB1 of all serving cells, except serving cells that are configured with schedulingCellId [8]; for half-duplex TDD, this represents the subframes where the PCell is configured as a downlink subframe or a subframe including DwPTS according to the TDD UL/DL configuration indicated by SIB1.”.
Proposal 3:  The principles on PDCCH-subframe definition for CA and non-CA case should be same.
2.3. Activation/deactivation in CA
In CA, SCell can be activated or deactivated. As shown in Figure-2, the TDD UL/DL configuration to apply after Scell activation should be considered.
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 Figure-2 TDD configuration after SCell activation
RAN1 has agreed that UE will monitor TDD eIMTA command on PCell PDCCH CSS. Even though SCell is deactivated, UE can also monitor the SCell’s TDD configuration carried in TDD eIMTA command (i.e. TDD eIMTA command-1 in Figure-2) on PCell in DRX active time. But considering the deactivation to activation transition period, due to PCell interruption may span 9 or 11 ms, the TDD eIMTA command transmitted during such period will be missed (i.e. TDD eIMTA command-2). This may lead to different understanding on the actual UL-DL configuration between UE and eNB, before the UE receives the next TDD eIMTA command (i.e. TDD eIMTA command-3). To avoid the potential misunderstanding, it is safe to apply the TDD configuration indicated by SIB1 of the SCells when the SCell enters activated state. The same fallback mechanism is proposed when UE enters DRX active time as discussed in [2].
Proposal 4: In case that SCell is activated, UE should follow SIB1 indicated TDD configuration for data transmission until UE acquires and applies the first TDD configuration indicated by eIMTA command.

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.

Proposal 2: For each eIMTA-enabled serving cell, UE should be configured with the TDD configuration position in eIMTA command.
Proposal 3:  The principles on PDCCH-subframe definition for CA and non-CA case should be same.

Proposal 4: In case that SCell is activated, UE should follow SIB1 indicated TDD configuration for data transmission until UE acquires and applies the first TDD configuration indicated by eIMTA command.
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