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1
Introduction

In the last RAN2 #80 meeting, it was postponed how to support the half-duplex operation with cell-specific TDD configuration in MAC layer, since it needs to further look into the RAN1’s decision on handling the special subframe [1]. To align the DRX operation with the actual transmission/reception behaviour of the UE, we analysed the impact to the DRX operation taking the special subframe into consideration.
2
Discussion

Regarding the cell-specific TDD configuration, the decision was made for the half-duplex TDD UE as follows in the last RAN1 #71 meeting [2].
	· 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


According to RAN1’s decision, we summarize the required UE behaviour and the current UE behaviour in the Table 1 below. 
    
- subframe type A: PCell=DL, SCell=UL
  

- subframe type B: PCell=UL, SCell=DL
  

- subframe type C: PCell=DL, SCell=SS
  

- subframe type D: PCell=SS, SCell=DL

	subframe type
	PDCCH-subframe?
	Scheduling Direction
	Required UE behaviour
	Current UE behaviour 

	A
	Yes
	DL
	Monitoring PDCCH
	Monitoring PDCCH

	B
	Yes
	UL
	NOT monitoring PDCCH
	Monitoring PDCCH

	C
	Yes
	partially DL

(No transmission in UpPTS of SCell on SCell)
	Monitoring PDCCH
	Monitoring PDCCH

	D
	Yes
	partially DL

(No transmission during UpPTS/GP of PCell on SCell)
	Monitoring PDCCH
	Monitoring PDCCH


Table 1. Problematic Cases
For the cases with subframe type C and type D, the downlink transmission is partially allowed within a subframe for the SCell. The UE with subframe type C is expected to receive any signal/channel on the SCell during GP or DwPTS of SCell. In case of subframe type D, the UE is expected to receive any signal/channel on the SCell during the OFDM symbols that overlap with DwPTS of PCell. Thus, for type C and type D, the UE is required to monitor PDCCH in the PDCCH-subframe, which is not different from the current UE behaviour.
As seen in Table 1, there is a case (subframe type B) that the UE unnecessarily monitors PDCCH in the PDCCH-subframe where the subframe is configured with uplink for PCell and downlink for SCell, i.e., although the UE cannot be scheduled for the DL transmission by the eNB, the UE is required to monitor PDCCH in the PDCCH-subframe according to the current specification. 

As a result, the only problematic case happens with subframe type B. To align the actual UE transmission/reception behaviour and PDCCH monitoring, there are two approaches as follow. 

· To modify the definition of the PDCCH-subframe 
· To amend DRX operation for the half-duplex TDD UE regarding PDCCH monitoring
Although modifying the definition of the PDCCH-subframe may give finer scheduling opportunities with the same DRX timer value, it would be simpler and more consistent to amend the DRX section related to PDCCH monitoring for the half-duplex TDD UE because there is already a similar work for half-duplex FDD UE in DRX operation as follows.
-
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;
From the above, it is proposed that

Proposal 1: During the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation or if the subframe is not configured for uplink transmission in the PCell for half-duplex TDD UE operation, and if the subframe is not part of a configured measurement gap:
Related CRs are provided in [3]. 
3
Conclusion

In this contribution, we discussed the DRX operation for half-duplex TDD UE and concluded following:
Proposal 1: During the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation or if the subframe is not configured for uplink transmission in the PCell for half-duplex TDD UE operation, and if the subframe is not part of a configured measurement gap:
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