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1 Introduction

In RAN1 #74bis and #75 meetings, downlink HARQ timing, UL scheduling and HARQ timing were discussed for TDD UL-DL reconfiguration.

For HARQ timing design, the following agreement was achieved:
· Downlink HARQ timing follow a higher layer RRC configured TDD configuration, and DL HARQ reference configuration can choose from Rel-8 TDD UL-DL configurations {2, 4, 5}
· For UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL-DL configuration signaled in SIB1

In this contribution, we discuss how to determine the maximum number of DL HARQ processes and the corresponding soft buffer partitioning, when the actually-used UL-DL configuration is changed, and give our proposals.
2 Soft buffer partitioning for eIMTA DL transmission
In the process of the rate matching defined in Rel-10 [2], the soft buffer size for a code block Ncb is obtained by 
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, where C is the number of code blocks, 
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 is the number of bits at the output of sub-block interleaver, and NIR is the soft buffer size for the TB denoted by: 
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where Nsoft is the total number of soft channel bits, KC is parameter related to UE category, MDL_HARQ is the maximum number of DL HARQ processes, Mlimit is equal to 8, and KMIMO is equal to 2 if the UE is configured with transmission mode of 2 TBs and is equal to 1, otherwise. 

For eIMTA where the actually-used UL-DL configuration can be dynamically changed as quickly as 10ms, it is difficult to determine the maximum number of DL HARQ processes by the actually-used UL-DL configuration. In addition, if the L1 signaling is not detected by the UE, it would result in a misalignment of soft buffer partitioning between eNB and UE by using the actually-used UL-DL configuration. Two possible schemes can be considered to determine the maximum number of DL HARQ processes, if the actually-used UL-DL configuration is not suitable to determine MDL_HARQ. 

Alt. 1: MDL_HARQ is determined by DL reference HARQ configuration

Alt. 2: MDL_HARQ is predefined as 8

According to the meeting agreements from the RAN1#74bis meeting [1], the DL HARQ reference configuration can be chosen from Rel-8 TDD UL-DL configurations {2, 4, 5}. Based on Table 1, we can find that for either Alt. 1 or Alt.2, 
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 will be same for all these three DL reference UL-DL configurations since maximum number of HARQ processes for UL-DL configurations {2, 4, 5} is larger than 8. The maximum number of DL HARQ processes MDL_HARQ for each TDD UL-DL configuration is listed as Table 1 [3]. 

Table 1. Maximum number of DL HARQ processes for TDD

	TDD UL/DL configuration
	Maximum number of HARQ processes

	0
	4

	1
	7

	2
	10

	3
	9

	4
	12

	5
	15

	6
	6


Therefore, Alt. 1 and Alt. 2 have the same impact for soft buffer partitioning. We think Alt. 2 can slightly reduce impact to UE implementation since only one value needs to be defined.

For each actually-used UL-DL configuration, the schedulable number of HARQ processes is determined by MDL_HARQ_actual, where MDL_HARQ_actual depends on the RTT length of each actually-used UL-DL configuration and the value of MDL_HARQ_actual is same as the definition of MDL_HARQ for Rel-8.

If more than 8 HARQ processes are scheduled, overbooking is performed, and the behavior would be the same as Rel-8.  
If less than 8 HARQ processes are scheduled, this scheme will cause some performance loss. We observed that for UL-DL configuration 0, 1, 6 MDL_HARQ_actual is less than 8, and the DL transmission performance will be degraded since the soft buffer cannot be fully used when the soft buffer is portioned by 8.
Based on above analysis, we propose that:  
Proposal 1: We slightly prefer that MDL_HARQ is predefined as 8.
3 Conclusion
According to above analysis, we find that both Alt. 1 and Alt. 2 have same impact for soft buffer partitioning according to DL reference HARQ configuration. If we consider UE implementation, we have following proposal:  
Proposal 1: We slightly prefer that MDL_HARQ is predefined as 8.
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