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1 Introduction
In TDD inter-band CA with different UL-DL configurations, both full-duplex and half-duplex operations are supported.  In RAN1#71 meeting, the details of half-duplex solution were agreed [1]: 
For TDD inter-band CA with different UL-DL configurations on different bands and half duplex UEs, if the subframe type of an Scell is different from that of the Pcell in a subframe, the normal UE behavior applies with the following constraints:

· for the subframe with “D” on the Pcell and “U” on the Scell, the UE is not expected to transmit any signal/channel on the Scell;

· for the subframe with “U” on the Pcell and “D” on the Scell, the UE is not expected to receive any signal/channel on the Scell;

· for the subframe with “D” on the Pcell and “S” on the Scell, the UE is not expected to transmit any signal/channel in the UpPTS on the Scell;

· for the subframe with “S” on the Pcell and “D” on the Scell,   the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS on the Scell; in addition,  on the Scell the UE is not expected to receive any other signal in OFDM symbols that overlaps with guard period and/or UpPTS of PCell

To capture the above mentioned agreements, RAN1 introduced the following text for TS 36.213:
In case multiple cells with different uplink-downlink configurations are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:

-
if the subframe in the primary cell is a downlink subframe, the UE shall not transmit any signal or channel on a secondary cell in the same subframe 

-
if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any downlink transmissions on a secondary cell in the same subframe

-   if the subframe in the primary cell is a special subframe and the same subframe in a secondary cell is a downlink subframe, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS transmissions in the secondary cell in the same subframe, and the UE is not expected to receive any other signals on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.
In this contribution we discuss MAC layer impacts of support of TDD half-duplex operation based on RAN1 decisions above.
2 Discussion
2.1 UL transmission in conflicting subframes

According to RAN1 agreements, the UE is not expected to transmit any signal/channel on the SCell when the subframe is DL subframe in the PCell. This rule applies both for the normal UL subframe in the SCell as well as UpPTS part of the special subframe.  So, from UL transmission point of view, these conflicting subframes can be seen as DL subframes for the given half-duplex UE.

Currently the impact of TDD operation on MAC level is minimized. For example, it is not captured that the UE shall not transmit SR on PUCCH in the DL subframes. Similar logic can be applied to the half-duplex TDD case meaning that actual transmissions on physical layer are not captured in the MAC specification. It is clear already from TS 36.213 in which subframes the UE shall transmit and in which subframes the UE shall not transmit anything.
Proposal 1 Omitting UL transmissions/channels in the conflicting subframes is not captured in the MAC specification.
2.2 DL reception in conflicting subframes

According to RAN1 requirements, the UE is not expected to receive any DL signal in the subframe that is DL subframe in the SCell but UL subframe in the PCell. In addition, if the subframe is DL subframe in the SCell and special subframe in the PCell, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS signals on the SCell. Saying it other way around, the UE is expected to receive PDCCH in the special subframe but not other signals.
With respect to reception of different signals, in the current MAC specification, only DRX related operations are captured. In Section 5.7 of TS 36.321, different rules when to receive PDCCH are captured as part of the DRX mechanism. As RAN2 agreed to align PDCCH and EPDCCH handling, Section 5.7 captures also EPDCCH behavior.

In principle, it could be possible to leave DL reception out from the MAC specification because the actual signal reception is clear already from 36.213. DRX can be considered as higher layer mechanism to describe when the UE is allowed to not monitor PDCCH. However, as half-duplex FDD is already mentioned in the DRX section, for consistency it would be clearer to mention half-duplex TDD case in the same sentence in the following way:

-
during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation, if the subframe is not an uplink subframe in the PCell for a TDD UE not supporting simultaneous transmission and reception and if the subframe is not part of a configured measurement gap:

-
monitor the PDCCH;

It can be noted that the above proposal does not capture the case when there is a special subframe in the PCell and DL subframe in the SCell. As discussed earlier in this contribution, in this subframe the UE monitors PDCCH but not EPDCCH. However, because the UE needs to anyway be active and monitor PDCCH in that subframe, here is no need capture this special case in the MAC specification. Rules when EPDCCH is not received is anyway captured in TS 36.213.
Proposal 2 Capture in TS 36.321 that a UE not supporting simultaneous transmission and reception is not required to monitor PDCCH in a subframe that is UL subframe and not a special subframe in the PCell.
3 Conclusion

In the contribution, we have made the following proposals:

Proposal 3 Similar to full-duplex TDD, omitting UL transmissions in certain subframes is not captured in the MAC specification.
Proposal 4 Capture in TS 36.321 that a UE not supporting simultaneous transmission and reception is not required to monitor PDCCH in a subframe that is UL subframe in the PCell.
CR based on proposals made in this contribution is given [2].
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