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1 Introduction

In last RAN1#68 meeting, the following has been agreed [1]. 
· For PUCCH transmission, PUCCH on PCell-only.

·  No new HARQ-ACK timing. 

· Here “no new HARQ-ACK timing” means no new HARQ-ACK timing table beyond those already defined in Rel-8/9/10. 
· FFS if exception is needed for the case of aggregating the 10ms RTT and other RTTs for cross-scheduling in uplink.

· FFS on the application of H-ARQ-ACK timing of one TDD UL-DL configuration to an SCell with a different TDD UL-DL configuration.
· Support cross-carrier scheduling for UE with different UL-DL configurations between aggregated TDD cells:

· For the case of DL, PDCCH on a serving cell c in subframe n can schedule PDSCH on other serving cell(s) in subframe n
· FFS support of other type of cross-carrier scheduling in Rel-11
· HARQ-ACK timing of PCell PDSCH, the scheduling timing of PCell PUSCH, the HARQ timing of PCell PUSCH should follow the PCell timing.
· PCell timing is the same as Rel-8/9/10.

· The PDSCH HARQ timing on SCell shall

· follow the PCell SIB1 configuration if the set of DL subframes indicated by the SCell SIB1 configuration is a subset of the DL subframes indicated by the PCell SIB1 configuration

· FFS if the set of DL subframes indicated by the SCell SIB1 configuration is NOT a subset of the DL subframes indicated by the PCell SIB1 configuration

· The PUSCH HARQ/scheduling timing on SCell shall

· For the full duplex case, follow the SCell SIB1 configuration in case of self scheduling

· Working assumption is that for half-duplex case, follow SCell SIB1 configuration in case of self scheduling.  To be confirmed by next meeting.

· follow the scheduling cell SIB1 configuration in case of cross carrier scheduling if the set of UL subframes indicated by the scheduled cell SIB1 configuration is a subset of the UL subframes indicated by the scheduling cell SIB1 configuration and if the PUSCH RTT of the scheduling cell SIB1 configuration is 10ms

· FFS in case of cross carrier scheduling if the set of UL subframes indicated by the scheduled cell SIB1 configuration is NOT a subset of the UL subframes indicated by the scheduling cell SIB1 configuration or if the PUSCH RTT of the scheduling cell SIB1 configuration is NOT 10ms

· For uplink cross-carrier scheduling, the cases that are supported in Rel-11 are:

· At least for the case where the set of UL subframes indicated by the scheduled cell SIB1 configuration is a subset of the UL subframes indicated by the scheduling cell SIB1 configuration and if the PUSCH RTT of the scheduling cell SIB1 configuration is 10ms

· Other cases are FFS
In this contribution, we express our view on the remaining issue covering:
1. PDSCH HARQ timing on SCell for the following:
a. Scell(s) downlink subframes are a superset of PCell
b. Scell(s) downlink subframes are neither a superset nor a subset of PCell
2. PUSCH HARQ/Scheduling timing on SCell for the following

a. UL subframes indicated by the scheduled cell SIB1 configuration are a superset of the UL subframes indicated by the scheduling cell SIB1 configuration

b. UL subframes indicated by the scheduled cell SIB1 configuration are neither a superset nor subset of the UL subframes indicated by the scheduling cell SIB1 configuration

3. Cross-scheduling and cross subframe scheduling
2 Discussion

According to the ongoing discussion, there are 3 specific scenarios with status as being listed as follow

1. A: Scell(s) downlink subframes are a subset of PCell: this scenario can cover the combinations that is tabulated as shown in table 1 and being indicated as “A”
Table 1

	UL/DL configuration number for PDSCH HARQ timing reference
	SCell UL/DL configuration

	
	0
	1
	2
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	5
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	Pcell UL/DL configuration
	0
	- 
	
	
	
	
	
	

	
	1
	A
	- 
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It has been agreed in RAN1#68 that the PDSCH HARQ timing on PCell shall “follow the PCell SIB1 configuration if the set of DL subframes indicated by the SCell SIB1 configuration is a subset of the DL subframes indicated by the PCell SIB1 configuration”
2. B: Scell(s) downlink subframes are a superset of PCell: this scenario can cover the combinations that is tabulated as shown in table 2 and being indicated as “B”
Table 2
	UL/DL configuration number for PDSCH HARQ timing reference
	SCell UL/DL configuration

	
	0
	1
	2
	3
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	5
	6

	Pcell UL/DL configuration
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	- 
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	B
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	- 
	B
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	5
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Since Scell(s) downlink subframe are a superset of PCell, this leads

a. The PCell (scheduling) uplink subframes that can carry PDSCH HARQ are superset of SCell(s) (scheduled) or the SCell(s) (scheduled) UL subframes are a subset of PCell (scheduling). Therefore, it is better that the PDSCH HARQ timing on SCell shall “follow the SCell SIB1 configuration, if the set of DL subframes indicated by the SCell SIB1 configuration is a superset of the DL subframes indicated by the PCell SIB1 configuration”. The recommendation is further illustrated as being shown in figure 1,
b. The PCell downlink subframes that can carry PHICH (i.e. PUSCH HARQ) are subset of SCell(s) (scheduled). Therefore, it is better that the PUSCH HARQ timing on SCell shall “follow the scheduling cell (PCell) SIB1 configuration”
c. The PCell downlink subframes that can carry SCell PUSCH scheduling are subset of SCell(s) (scheduled). Therefore, it is better that the PUSCH scheduling timing on SCell shall “follow the scheduling cell (PCell) SIB1 configuration”. For the “missed scheduled UL” subframe (see example in figure 1), cross-subframe PUSCH scheduling is proposed,
d. For the “conflict” subframe (see example in figure 1), where PCell Subframe (scheduling) is UL SCell(s) subframe (Scheduled) is DL, cross-subframe PDSCH scheduling is proposed.
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Figure 1
3. C: Scell(s) downlink subframes are neither a superset nor a subset of PCell: this scenario can cover the combinations that is tabulated as shown in table 3 and being indicated as “C”
Table 3
	UL/DL configuration number for PDSCH HARQ timing reference
	SCell UL/DL configuration

	
	0
	1
	2
	3
	4
	5
	6

	Pcell UL/DL configuration
	0
	- 
	B
	B
	B
	B
	B
	B

	
	1
	A
	- 
	B
	C
	B
	B
	A
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	A
	A
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	C
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	A
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	5
	A
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	A
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	B
	B
	B
	- 


In reference to example that is illustrated in figure 2. For simplicity, it is proposed that
a. PDSCH HARQ timing shall mainly follow “the PCell SIB1 configuration” for the aligned DL subframes,

b. For the conflict subframe(s), where the PCell’s subframe is UL and SCell’s subframe is DL, and it does not result in missing UL subframe scheduling on SCell, then
i. Cross-subframe scheduling for the SCell DL subframe is proposed,

ii. The PDSCH HARQ timing shall “SCell SIB1 configuration”
c. For the conflict subframe(s), where the PCell’s subframe is UL and SCell’s subframe is DL, and it does result in missing UL subframe scheduling on SCell, then

i. Cross-subframe scheduling for the SCell DL subframe is proposed,

ii. The PDSCH HARQ bundling with next immediate following subframe is recommend,
d. For the conflict subframe(s), where the PCell’s subframe is DL and SCell’s subframe is UL, and it is resulted from being missed due to the conflict subframe in (c), then

i. Cross-subframe scheduling for the SCell UL subframe is proposed,

ii. The PUSCH HARQ timing follow the timing of the subframe that is co-scheduled with.
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Figure 2
3 Conclusion

We presented our analysis and views on PDSCH HARQ timing on SCell and PUSCH HARQ/Scheduling timing on SCell in this contribution, and we propose the following: 

Proposal 1: if the set of DL subframes indicated by the SCell SIB1 configuration is a superset of the DL subframes indicated by the PCell SIB1 configuration, we propose that 
i. the PDSCH HARQ timing on SCell shall “follow the SCell SIB1 configuration,”
ii. the PUSCH HARQ timing on SCell shall “follow the scheduling cell (PCell) SIB1 configuration”

iii. the PUSCH scheduling timing on SCell shall “follow the scheduling cell (PCell) SIB1 configuration”. 
iv. cross-subframe PUSCH scheduling for the “missed scheduled UL” subframe,

v. cross-subframe PDSCH scheduling for the “conflict” subframe, where PCell Subframe (scheduling) is UL SCell(s) subframe (Scheduled) is DL.
Proposal 2: if the set of DL subframes indicated by the SCell SIB1 configuration is a neither superset or a subset of the DL subframes indicated by the PCell SIB1 configuration”, we propose:
a. PDSCH HARQ timing shall mainly follow “the PCell SIB1 configuration” for the aligned DL subframes,

b. For the conflict subframe(s), where the PCell’s subframe is UL and SCell’s subframe is DL, and it does not result in missing UL subframe scheduling on SCell, then

i. Cross-subframe scheduling for the SCell DL subframe is proposed,

ii. The PDSCH HARQ timing shall “SCell SIB1 configuration”

c. For the conflict subframe(s), where the PCell’s subframe is UL and SCell’s subframe is DL, and it does result in missing UL subframe scheduling on SCell, then

i. Cross-subframe scheduling for the SCell DL subframe is proposed,

ii. The PDSCH HARQ bundling with next immediate following subframe is recommend,
d. For the conflict subframe(s), where the PCell’s subframe is DL and SCell’s subframe is UL, and it is resulted from being missed due to the conflict subframe in (c), then

i. Cross-subframe scheduling for the SCell UL subframe is proposed,

ii. The PUSCH HARQ timing follow the timing of the subframe that is co-scheduled with.
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