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1
Introduction

In the last RAN2 #79 meeting, it was agreed to wait for the RAN1 decision regarding the scheduling direction for the half-duplex operation with cell-specific TDD configuration in CA [1]. Since the half-duplex TDD UE cannot simultaneously transmit and receive the data in a subframe, it requires further study to align the DRX operation with the actual transmission/reception behaviour of the UE. In this contribution, we further analyses the impact to the DRX operation for each alternative considered in RAN1 regarding the scheduling direction in the half-duplex mode.
2
Discussion

In current MAC specification [2], for the full-duplex TDD UE, the PDCCH-subframe is defined per UE by a union approach based on the scheduling serving cells. The PDCCH-subframe is used for counting timers related to DRX and UE’s PDCCH monitoring behaviour. The UE shall monitor the PDCCH in the PDCCH-subframe in Active Time if the PDCCH-subframe is DL or special subframe of the serving cell. 
For the half-duplex mode UE, which cannot transmit and receive simultaneously, RAN2 agreed to wait for the RAN1’s decision which scheduling direction to follow. In RAN1 #68 meeting, the following two approaches were discussed.
· Alt 1: the transmission direction of all subframes follow PCell SIB1 configuration
· Alt 2: the transmission direction is determined by eNB

In Alt1, the scheduling direction follows the PCell, i.e., if it is downlink subframe for the PCell, downlink is prioritized over the uplink for all serving cells. In Alt2, the scheduling direction can be dynamically determined by the eNB which scheduling direction to be prioritized for all serving cells. 
Since the scheduling direction would not be determined considering whether the subframe is a PDCCH-subframe or not, there can be a subframe which is a PDCCH-subframe but cannot be used for receiving data from the eNB. If there would be no downlink scheduling for this subframe, the UE is not required to monitor this subframe.
Proposal 1. For each subframe, if the subframe is not required for uplink transmission for half-duplex TDD UE operation, the UE monitors PDCCH in PDCCH-subframe during the Active Time.
Now, we consider how the UE monitors PDCCH in PDCCH-subframe during the Active Time if the subframe is not required for uplink transmission for half-duplex TDD UE operation.

Although RAN1 have not decided which alternative to follow yet, RAN2 can discuss possible solutions for half-duplex TDD UE. One is to modify the definition of the PDCCH-subframe and the other one is to amend DRX operation for the half-duplex TDD UE regarding PDCCH monitoring. Currently, there is already a similar work for half-duplex FDD UE in DRX operation, which excludes the subframe for uplink transmission and part of a configured measurement gap from monitoring the PDCCH [2]. 
-
during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation and if the subframe is not part of a configured measurement gap:

-
monitor the PDCCH;
We can amend the DRX section related to PDCCH monitoring for the half-duplex TDD UE in a similar way to the half-duplex FDD UE. Although this approach does not guarantee the DRX timers to count the exact scheduling opportunity, we think that it is a small optimization, and long value for the timer considering half-duplex TDD UE would be enough to ensure sufficient scheduling opportunity. 
For simplicity and consistency, it would be good to add half-duplex TDD UE behaviour regarding PDCCH monitoring to the DRX section of MAC specification.
Proposal 2. For half-duplex TDD UE, keep the current definition of the PDCCH-subframe and use it for counting DRX related timer and PDCCH monitoring.
3
Conclusion

In this contribution, we discussed the DRX operation for half-duplex TDD UE. To keep consistency of DRX operation for FDD and TDD UE regardless of half-duplex or full-duplex, we propose followings.
Proposal 1. For each subframe, if the subframe is not required for uplink transmission for half-duplex TDD UE operation, the UE monitors PDCCH in PDCCH-subframe during the Active Time. 

Proposal 2. For half-duplex TDD UE, keep the current definition of the PDCCH-subframe and use it for counting DRX related timer and PDCCH monitoring.

Based on the Proposal 1 and Proposal 2, a related CR is provided in R2-xxxxxx.
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