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1 Introduction
In RAN1#68bis meeting, some progresses in different bands with different TDD UL-DL configurations are achieved, however some aspects are still FFS as following listed:
On PDSCH timing case B
· In case of self scheduling
· For full-duplex case, agreement is that SCell PDSCH HARQ timing should follow the SCell SIB1 HARQ timing.
· For half-duplex case, working assumption is to follow SCell SIB1 HARQ timing

· Can be revisited after discussion of other DL and UL cases

· FFS which alternative to choose for half-duplex case, in case of self scheduling,  
· In case of cross-carrier scheduling, it will base on follow P-Cell timing or follow S-Cell timing
   For PUSCH timing case B
· For cross carrier scheduling

· Alt 1: Follow the scheduling cell’s PUSCH timing

· Alt 2: Follow the scheduled cell’s PUSCH timing (PHICH resource issue)

In this contribution, we share our views on HARQ/scheduling timing details of self-scheduling and cross-carrier scheduling.
2 Discussion
2.1 For the same switch periodicity
2.1.1 For self-scheduling

In this case, for full-duplex case, agreement is that SCell PDSCH HARQ timing should follow the SCell SIB1 HARQ timing. For half-duplex case, the conflicted subframe is muted. PDSCH timing following its own timing is natural choice. There is not obvious difference compared with following PCell timing. 
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Proposal 1: Confirm working assumption. In case of self scheduling, for half-duplex case, PDSCH timing of SCell is to follow SCell’s SIB1 HARQ timing.
2.1.2 For cross-scheduling -10ms RTT
2.1.2.1 The set of DL subframes of Scell is a superset of PCell
As Fig.1 shown, the set of DL subframes of Scell is a superset of PCell. In this condition, the main problem is scheduling/ HARQ timing of the conflicted DL subframes. From the perspective of resources utilization efficiency, this PDSCH of SCell shouldn’t be restricted.  
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Fig.1 The set of DL subframes of Scell is a superset of PCell
For conflicted subframe 3 and 8 (only for full duplex mode wi/wo UL CA scenario, in other case, conflicted subframes are muted), there are there options. 
• Option 1：Disable scheduling
This method has the least design complexity. PDSCH HARQ timing can follow scheduling Cell or its own timing. The solution based on eNB scheduling can be used. However, resources utility is inefficient.
• Option 2：Cross-subframe/multi-TTI scheduling
Cross-subframe scheduling

For cross-subframe scheduling, the corresponding scheduling relation should be defined, i.e., one subframes of PCell should schedule the subframe of the same TTI and the conflicted subframe 3(or 8) of SCell simultaneously. Thus, the distinction of cross-carrier and cross-subframe DCIs can be explicitly required. The additional signaling can be needed. For cross-carrier scheduling the search space of SCell is concatenated, the cross-subframe DCI search space design need consider. Cross-subframe scheduling also brings the scheduling delay problem because PDSCH and PDCCH will not occur in the same subframe.  

Multi-TTI scheduling

For this method, multiple subframes are scheduled by a single PDCCH, therefore the additional signaling can be necessary to indicate the scheduled TTI set. Moreover, a possible condition is that one subframe is an initial transmission and another one may be retransmission in a multi-TTI scheduling set. This condition can require the additional standardization design. Moreover, the link adaptation can be limited for multiple TTI scheduling using the same time-frequency resources and modulation and coding scheme. If the different redundant versions are transmitted in the multiple TTI set, the potential resource usage efficiency will be reduced.
Observation1：Cross-subframe or multi-TTI scheduling needs more specification effort. The additional signaling might be required.
• Option 3：Fall-back to self-scheduling 
This method is to disable cross-scheduling for conflicted subframe, i.e., for subframe 3 and 8, self-scheduling is used. This method has the advantage of simplicity and less standardization efforts are needed. In HetNet scenario, the ICIC can be provided by frequency scheduling, for example, e-PDCCH.
Proposal2: when the set of DL subframes of Scell is a superset of PCell, PDSCH HARQ timing of SCell can follow its own.

Proposal3: for conflicted subframe, fall-back to self-scheduling is preferred.
2.1.2.2 The set of UL subframes of Scell is a superset of PCell
As Fig.2 shown, the set of UL subframes of Scell is a superset of PCell. In this condition, the main focus is whether PUSCH of conflicted subframe can be utilized. In our opinion, for reaching UL peak data rate, PUSCH resources should be utilized.  
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Fig. 2 the set of DL subframes of Scell is a subset of PCell
For conflicted subframe 3 and 8（only for full duplex mode with UL CA）, there are there options.
• Option 1：Disable scheduling
The characteristic of this method is the same to the above.
• Option 2：Cross-scheduling with the timing of SCell
Scheduling and HARQ timing of SCell conflicted subframe can follow its own timing. UL grant and PHICH is transmitted on the same TTI subframe in PCell. For example, subframe 8 of SCell can be cross-scheduled by subframe 4 on Pcell. In the method there is not PHICH in some subframe of scheduling Cell. The retransmission based on DCI can be needed. 
• Option 3：Fall-back to self-scheduling by e-PDCCH
For conflicted subframe, self-scheduling is used based on e-PDCCH, for example, subframe 4 carries UL grant and PHICH of subframe 8. The ICIC in HetNet scenario can be provided by frequency scheduling, for example e-PDCCH. This method can use all UL resources. 
Proposal4: when the set of UL subframes of Scell is a superset of PCell, cross-scheduling with the timing of SCell is suggested.
3 Conclusions
In this document, we discussed scheduling/HARQ timing of different TDD UL-DL configurations on different bands used in Rel-11. We suggest:
Proposal 1: Confirm working assumption. In case of self scheduling, for half-duplex case, PDSCH timing of SCell is to follow SCell’s SIB1 HARQ timing.
Observation1：Cross-subframe or multi-TTI scheduling needs more specification effort. The additional signaling might be required.
Proposal2: when the set of DL subframes of Scell is a superset of PCell, PDSCH HARQ timing of SCell can follow its own.

Proposal3: For the conflicted subframe, fall-back to self-scheduling is preferred.
Proposal4: when the set of UL subframes of Scell is a superset of PCell, cross-scheduling with the timing of SCell is suggested.
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