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1. Introduction
HARQ process number is an important parameter for designing HARQ operation, control channel, and buffer size in both UE and eNB. HARQ process number is different between FDD and TDD, so it should be defined as an UE capability parameter and be captured in 36.306.

This paper is an update to R2-080436 submitted to RAN2#60bis.
2. Discussion

HARQ process number has been discussed a lot in RAN1, and we think it is necessary to discuss this topic in RAN2 and provided our proposals in RAN2#60bis. Some conclusions have been drawn almost in RAN1#51bis about DL/UL allocations and usage of special fields as follows. So HARQ process number can be deduced definitely.

Usage of UpPTS and DwPTS

· Not to transmit any control signaling and data in the UpPTS 
· Downlink control signaling shall always be present in DwPTS similar to an ordinary downlink subframe. Detailed design of DwPTS with downlink control signaling is FFS.

· Downlink reference signals shall always be present in DwPTS. Detailed design of DL reference signals in DwPTS is FFS.

· Downlink data can be transmitted in DwPTS. Data in DwPTS is not associated with data in other downlink subframes.
DL:UL allocations

· For 5 ms periodicity: 1DL:3UL, 2DL:2UL, 3DL:1UL

· For 10 ms periodicity: 6DL:3UL, 7DL:2UL, 8DL:1UL, 3DL:5UL, (5DL:3UL or 10DL:0UL TBD)
· 3-bits signaling in D-BCH to configure the DL/UL patterns for LTE TDD
Table 1 shows HARQ process number in all situations. There are two alternatives to set HARQ process number: 1) HARQ process number based on DL/UL allocations; 2) Single HARQ process number can be applyed to all DL/UL allocations. We prefer the alternative 2) because of follow reasons:

1) Alt 2 is easy to implement and doesn’t introduce any complex signal flow;

2) High layer parameters ( e.g. buffer size) should be designed based on the maximum HARQ process number and it is unnecessary to care all DL/UL allocations.

Table 2 HARQ process number
	
	DL/UL allocation
	DL HARQ Process number
	UL HARQ Process number

	5ms periodicity
	1DL+DwPTS : 3UL
	4
	7

	
	2DL+DwPTS : 2UL
	7
	4

	
	3DL+DwPTS : 1UL
	10
	2

	10ms periodicity
	3DL+2DwPT : 5UL
	6
	5

	
	5DL+2DwPTS : 3UL
	9
	3

	
	6DL+DwPTS : 3UL
	9
	3

	
	7DL+DwPTS : 2UL
	12
	2

	
	8DL+DwPTS : 1UL
	15
	1

	Maximum HARQ process number in all DL/UL allocations
	15
	7


Because of the same algorithm, Ericsson and Huawei have deduced the similar HARQ process number in RAN1 document. 
3. Conclusion

HARQ process number is an important MAC layer parameter of UE capability. It is proposed to discuss this topic and capture HARQ process number in suitable section of 36.306 as shown in TP.
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	DL
	UL

	FDD
	8
	8

	TDD
	15
	7
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