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1
Introduction
DRX operation for half-duplex UEs for different TDD configuration is the only issue left for Rel-11 CA enhancement. Following RAN1 conclusion on this in the previous meeting, we further discuss the issue in this contribution.
2
Discussion
Half-duplex TDD UE behaviour was discussed RAN1 #71 with the following conclusions [1]:
	Conclusion:
· 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


Translating it into the impact on DRX operation would be: the UE is required to monitor PDCCH/E-PDCCH for both “D” and “S” subframes on PCell; and PDCCH/E-PDCCH monitoring for SCell as shown in Table 1, depending on the DL/UL/S subframe configuration on PCell and SCell.
Table 1: PDCCH/E-PDCCH monitoring on SCells
	              PCell

SCell
	DL subframe
	Special Subframe
	UL subframe

	DL subframe
	PDCCH
	PDCCH
	No PDCCH

	
	E-PDCCH
	No E-PDCCCH
	No E-PDCCH

	Special Subframe
	PDCCH
	PDCCH
	N/A

	
	E-PDCCH
	E-PDCCH
	


Text Proposal to incorporate Table 1 into the DRX section in MAC [3] is provided as follows (referred as TP1):
Beginning of Text 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 as UL subframe in the PCell [2] for half-duplex TDD UE operation,   and if the subframe is not part of a configured measurement gap:

-
monitor the PDCCH (except for ePDCCH on DL subframe of SCell when the PCell is configured as Special subframe [2]);

-
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the drx-RetransmissionTimer for the corresponding HARQ process.

-
if the PDCCH indicates a new transmission (DL or UL):

-
start or restart drx-InactivityTimer.

End of Text Proposal 1
However, it is observed that the only cases with DL on SCell and Special Subframe for PCell are subframe #6 with SCell configured with UL/DL configuration #3, 4 or 5 and PCell configured with UL/DL configuration #0, 1, 2, or 6 (since frame timing and SFN are aligned among the serving cells). For all those cases, the DL subframe on SCell is not used to schedule PUSCH (as shown in Table 2) nor PDSCH of the cell as the UE is not receiving PDSCH of the cell. With no SPS on SCells, the only case left that might require the UE to monitor PDCCH of the SCell would be the SCell is cross scheduling another SCell which is not configured as DL subframe for subframe #6! It could be considered as quite corner case, thus it might be questionable if there is any need for the UE to monitor PDCCH of the SCell for this case.
Table 2: PDCCH/PHICH for PUSCH with different TDD configuration
[image: image1.emf]UL/DL Configuration 0: 1DL:1ST:3UL (7 processes)

Subframe UUU DS U UUD S UU UDS UUUD S UU UDS UUU DS U UUDS UUU DS U UUD S

Ass. PHICH 1 2 3

P67P1

4 5 6

P23P4

7 1 2

P56P7

3 4 5

P12P3

6 7 1

P45P6

2 3 4

P71P2

5 6 7

P34P5

1 2 3

P67P1

4 5 6

P23P4

Grant location 1 2 3

G67G71

4 5 6

G23G34

7 1 2

G56G67

3 4 5

G12G23

6 7 1

G45G56

2 3 4

G71G12

5 6 7

G34G45

1 2 3

G67G71

4 5 6

G23G34

UL/DL Configuration 1: 2DL:1ST:2UL (4 processes)

Subframe UUD DS U UDD S UU

Ass. PHICH 1 2

P4 P1

3 4

P2 P3

1 2

Grant location 1 2

G4 G1

3 4

G2 G3

1 2

UL/DL Configuration 2: 3DL:1ST:1UL (2 processes)

Subframe UDD DS U DDD S UD DDS

Ass. PHICH 1

P2

2

P1

1

P2

Grant location 1

G2

2

G1

1

G2

UL/DL Configuration 3: 6DL:1ST:3UL (3 processes)

Subframe DDD DS U UUD DDD DDS UUU

Ass. PHICH

P1 P2P3

1 2 3

P1P2P3

1 2 3

Grant location

G1 G2G3

1 2 3

G1G2G3

1 2 3

UL/DL Configuration 4: 7DL:1ST:2UL (2 processes)

Subframe DDD DS U UDD DDD DDS UUD

Ass. PHICH

P1 P2

1 2

P1P2

1 2

Grant location

G1 G2

1 2

G1G2

1 2

UL/DL configuration 5: 8DL:1ST:1UL (1 process)

Subframe DDD DS U DDD DDD DDS UDD

Ass. PHICH

P1

1

P1

1

Grant location

G1

1

G1

1

UL/DL Configuration 6: 2DL:1ST:2UL:1DL:1ST:3UL (6 processes)

DDS UUD DS U U

P4 P1

3 4

P2 P3

1 2

G4 G1

3 4

G2 G3

1 2

DD S UUD DS U U

P4 P1

3 4

P2 P3

1 2

G4 G1

3 4

G2 G3

1 2

DD S UU DDS UU

P4 P1

3 4

P2 P3

1 2

G4 G1

3 4

G2 G3

1 2

DDS

P4 P1

G4 G1

UDD DS U DDD S

2

P1

1

P2

2G1 1G2

UD DDS UDD DS

2

P1

1

P2

2

G1

1

G2

U DDD S UD DDS

2

P1

1

P2

G1 G2

D DDD DDS UUU

P1P2P3

1 2 3

G1G2G3

1 2 3

DDD DDD S UU U

P1P2 P3

1 2 3

G1G2 G3

DD DDD DS

P1 P2P3

G1 G2G3

DDD DDD S UUD

P1P2

1 2

G1 G2

1

2

DD DDD DS U U D

P1 P2

1 2

G1 G2

1 2

D DDD DD S

P1P2

G1 G2

DD DDD DS U DD

P1

1

G1

1

D DDD DDS UDD

P1

1

G1

1

D DDD DDS

P1

G1

Subframe UU DDS UUU DS U UDD S UU UDS UUDD S UU UDS UUD DS U UUD S

Ass. PHICH 1 2

P5P6 P1

3 4 5

P2P3

6 1

P4 P5P6

2 3 4

P1 P2

5 6

P3 P4P5

1 2 3

P6 P1

4 5

P2P3P4

6 1 2

P5P6

Grant location 1 2

G5G6 G1

3 4 5

G2G3

6 1

G4 G5G6

2 3 4

G1 G2

5 6

G3 G4G5

1 2 3

G6 G1

4 5

G2G3G4

6 1 2

G5G6

UUD DS

3 4

P1P2P3

3 4

G1G2G3

Subframe number 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1


Following the analysis above, if the UE is not required to monitor PDCCH of the DL subframe of the SCell when the subframe is configured as special subframe of PCell, the Text Proposal for DRX section in MAC could be simplified as follows, without distinguishing PDCCH and ePDCCH (referred as TP2):
Beginning of Text Proposal 2
-
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 as UL subframe in the PCell [2] for half-duplex TDD UE operation,   and if the subframe is not part of a configured measurement gap:

-
monitor the PDCCH (except for DL subframe of SCell when the PCell is configured as Special subframe [2]);
-
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the drx-RetransmissionTimer for the corresponding HARQ process.

-
if the PDCCH indicates a new transmission (DL or UL):

-
start or restart drx-InactivityTimer.

End of Text Proposal 2
Proposal 1: Discuss and decide whether the UE needs to monitor PDCCH of DL subframe on SCell when the PCell is configured as Special subframe and adopt TP1 or TP2 accordingly.

3
Conclusion
DRX operation for half-duplex TDD CA UEs is discussed. It is proposed to discuss whether the UE needs to monitor PDCCH of DL subframe on SCell when the PCell is configured as Special subframe and agree one of the TPs accordingly. CR for the TP1 is provided in [4]. If TP2 is to be agreed in RAN2, we are happy to provide update to the CR.
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