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1 Introduction

In the RAN1 #70bis meeting, the topic on maximum HARQ processes and soft buffer partitioning was discussed, and a work assumption for maximum HARQ processes on eNB side rate matching and two alternatives on UE side soft buffer partitioning were achieved as following [1]: 
· The rate matching procedure in TS 36.212 is kept unchanged except the following: 

· MDL_HARQ is the maximum number of DL HARQ processes defined in Table 7-1 in TS 36.213 for the DL-reference UL/DL configuration of the serving cell

· Could be revisited after the half duplex transmission direction discussion completes

For Nsb(36.213)

Alt1:

· The operation of storing soft channel bits in TS 36.213 is kept unchanged except the following:

· MDL_HARQ is the maximum number of DL HARQ processes defined in Table 7-1 in TS 36.213 for the DL-reference UL/DL configuration of the serving cell

Alt 2: 

· In TS 36.213, the Rel-10 behavior of UE storing soft channel bits applies except the following equation is used, and where 
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In this paper, we discuss the maximum number of DL HARQ process, and the schemes for soft buffer partitioning in case of TDD inter-band CA with different UL-DL configurations. 
2 MDL_HARQ for rate matching
In the previous meeting, two candidates are proposed to decide the maximum HARQ number of SCell,

Alt1, actual number of maximum HARQ process is used for MDL_HARQ of the serving cell.
Alt2, MDL_HARQ is the maximum number of DL HARQ processes for the DL-reference UL/DL configuration of the serving cell. 

For full duplex UE, as we analyzed in [2], using the actual HARQ process number as MDL_HARQ, which is the optimized solution, would bring much specification and implementation complexity since two new tables for MDL_HARQ need to be defined for self-carrier and cross-carrier scheduling, respectively. 
For the half duplex UEs, based on the analysis and proposals in paper [3], where the transmission direction of all conflicted subframes is preferred to follow PCell’s SIB1 configuration, the actual MDL_HARQ of SCell could be smaller than that based on the SCell SIB1 configuration. One example is shown in Figure 1, where subframes #4 and #9 on the SCell with TDD configuration 1 cannot be scheduled, the actual MDL_HARQ is 5 instead of 7 based on the SCell’s SIB1 configuration. In some combinations, the UE will not suffer any performance degradation since the actual number of DL HARQ process equals to the MDL_HARQ of SCell’s DL-reference configuration. If we want to use the actual HARQ process number as MDL_HARQ for half duplex UEs, two more tables need to be introduced in addition to the two tables for full duplex. 
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Figure 1. Maximum HARQ processes for half duplex UEs

For both full and half duplex operation, using the MDL_HARQ based on the SCell’s DL-reference configuration is a tradeoff solution between complexity and the performance, therefore, the working assumption from last meeting can be confirmed.  

Proposal 1: 
· Confirm the working assumption that MDL_HARQ is the maximum number of DL HARQ processes defined in Table 7-1 in TS 36.213 for the DL-reference UL/DL configuration of the serving cell.

3 Soft buffer partitioning

For some TDD UL-DL configurations, e.g. configuration 5, Mlimit = 8 is used for soft buffer partitioning, although the number of actual maximum HARQ processes is larger than 8. If more than 8 processes are scheduled, overbooking is performed. For Rel-10 TDD CA, different components carriers have the same TDD UL-DL configuration, which provides an easy way to do the overbooking, since the factors MDL_HARQ for the buffer partitioning of different component carriers are the same. The gain for using overbooking to reduce the buffer blocking probability can be found in [4]. 
For inter-band TDD CA with different TDD UL-DL configurations, if reusing the same formula as Rel-10 soft buffer partitioning, the buffer size would be different between PCell and SCell since MDL_HARQ for the PCell and SCell may be different. Table 1 shows the MDL_HARQ based on the DL-reference configurations for the PCell and SCell, and we can see that for configuration 0, 1 and 6, there are some combinations with different MDL_HARQ. The different buffer partitioning for the PCell and SCell would complicate the operation of overbooking among the PCell and SCell. From the implementation complexity perspective, the Alt. 2 for soft buffer partitioning is preferred. 
	SCell SIB1 UL-DL configuration
	PCell SIB1 UL-DL configuration

	
	0
	1
	2
	3
	4
	5
	6

	0
	4+4
	7+7
	8+8
	8+8
	8+8
	8+8
	6+6

	1
	4+7
	7+7
	8+8
	8+8
	8+8
	8+8
	6+7

	2
	4+8
	7+8
	8+8
	8+8
	8+8
	8+8
	6+8

	3
	4+8
	7+8
	8+8
	8+8
	8+8
	8+8
	6+8

	4
	4+8
	7+8
	8+8
	8+8
	8+8
	8+8
	6+8

	5
	4+8
	7+8
	8+8
	8+8
	8+8
	8+8
	6+8

	6
	4+6
	7+7
	8+8
	8+8
	8+8
	8+8
	6+6


Table 1. Maximum HARQ processes for half duplex UEs

Proposal 2: For Nsb, the Rel-10 behavior of UE storing soft channel bits applies except the following equation is used, and where 
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4 Conclusion
In this contribution, we discussed the maximum HARQ processes on eNB side rate matching and the soft buffer partitioning on UE side. Based on the analysis, the following proposals are given: 
Proposal 1: 
· Confirm the working assumption that MDL_HARQ is the maximum number of DL HARQ processes defined in Table 7-1 in TS 36.213 for the DL-reference UL/DL configuration of the serving cell.

Proposal 2: For Nsb, the Rel-10 behavior of UE storing soft channel bits applies except the following equation is used, and where 
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