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1
Introduction

The discussion on “Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation” has been agreed to be one of the working items for Rel-12 [1].  Note that the motivation of supporting eIMTA in Rel-12 is fueled by the potential improvement in resource utilization efficiency by traffic-dependent dynamic reconfiguration of TDD UL/DL configuration.  Nevertheless, the maximum number of DL HARQ processes, which is related to rate-matching and soft buffer partitioning, is not expected to be change frequently.  This contribution aims to share our opinions on the maximum number of DL HARQ processes for TDD eIMTA. 
2
Discussion
The existing seven TDD UL/DL configurations, which support different DL:UL ratios (from 2:3 to 9:1), are listed in Table 1.  For a legacy TDD system, the maximum number of DL HARQ processes is dependent on its UL-DL configuration, as shown in Table 2 (refer to Table 7.1 in [2]).  The maximum number of DL HARQ processes, which is related to rate-matching and soft buffer partitioning, is changed while the UL/DL configuration is changed.  Consequently, the soft buffer may be re-partitioned and all soft values stored in the soft buffer may be vanished as long as the maximum number of DL HARQ processes is varied.
Table 1: TDD UL/DL configurations

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


Table 2: Maximum number of DL HARQ processes for TDD (Table 7.1 in [2])
	TDD UL-DL Configuration
	Maximum number of HARQ processes (
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)

	0
	4

	1
	7

	2
	10

	3
	9

	4
	12

	5
	15

	6
	6


In order to cope with fluctuating traffic conditions, the eNB may dynamically reconfigure its UL/DL configuration in accordance to the instantaneous traffic status.  However, dynamic soft buffer repartitioning and/or size of rate-matching may lead to some performance degradation.  Therefore, the maximum number of DL HARQ processes may not expect to be changed frequently while the UL/DL configuration can be reconfigured dynamically.  To handle the above issue, several companies have suggested that the maximum number of DL HARQ processes for TDD eIMTA should be discussed [3][4][5].  In this contribution, such methods can be further classified into fixed or semi-static configurable value.
Option 1: Maximum number of DL HARQ processes is fixed.
In the first option, the maximum number of DL HARQ processes is fixed (non-configurable).  For example, it is set to be a constant (e.g. Mlimit=8) regardless how the UL/DL configuration is changed, as shown in Table 3.  This is a simple solution without significant specification impact; however, the DL throughput may be degraded if the actual maximum number of DL HARQ processes is more than the predefined constant (e.g. Mlimit).  On the other hand, if the actual maximum number of DL HARQ processes is less than the predefined constant (e.g. Mlimit), soft buffer partition may be inefficient and the retransmission performance may be sacrificed.
Option 2: Maximum number of DL HARQ processes is semi-static configurable.
In the second option, the maximum number of DL HARQ processes is semi-static configurable.  For example, there are two alternatives related to the second option: one is determined according to the DL HARQ reference configuration, and the other is determined according to an average of each maximum number of DL HARQ processes of the UL/DL configurations in the reconfiguration set.
Option 2.1: Maximum number of DL HARQ processes is determined according to its DL HARQ reference configuration.
In option 2.1, the maximum number of DL HARQ processes is determined according to its DL HARQ reference configuration.  For example, as shown in Table 3, if the reconfiguration set is composed of UL/DL configuration {0, 1, 2}, UL/DL configuration 2 is used as the DL HARQ reference configuration and thus the maximum number of DL HARQ processes for TDD eIMTA is 10.  This option is simple and the DL HARQ reference configuration is reused.
Option 2.2: Maximum number of DL HARQ processes is determined according to an average of each maximum number of DL HARQ processes of the UL/DL configurations in the reconfiguration set.
In option 2.2, the maximum number of DL HARQ processes is determined according to an average of each maximum number of DL HARQ processes of the UL/DL configurations in the reconfiguration set.  For example, as shown in Table 3, if the reconfiguration set is composed of UL/DL configuration {0, 1, 2}, the maximum number of DL HARQ processes is determined by taking the average of 4, 7, and 10.  In this situation, the maximum number of DL HARQ processes for TDD eIMTA is 7.

Table 3: Examples of maximum number of DL HARQ processes for TDD eIMTA
	TDD UL-DL Reconfiguration Set
	Maximum number of HARQ processes (
[image: image2.wmf]DL_HARQ

M

)

	
	Option 1
	Option 2.1
	Option 2.2

	{0,1,2}
	an constant
(e.g. Mlimit =8)
	10
(UL/DL Config. 2)
	7

	{0,4,6}
	
	12
(UL/DL Config. 4)
	8

	{3,4,5}
	
	15
(UL/DL Config. 5)
	12

	{0,1,2,6}
	
	10
(UL/DL Config. 2)
	7

	{0,1,2,3,4,5,6}
	
	15
(UL/DL Config. 5)
	9


4
Conclusions

In this contribution, the maximum number of DL HARQ processes for TDD eIMTA is discussed.  Unlike fixed maximum number of DL HARQ processes (Option 1), semi-static configurable maximum number of DL HARQ processes (Option 2) can have more flexibility.  Thus, we suggest that the following proposal can be considered: 
Proposal: 

· The maximum number of DL HARQ processes for TDD eIMTA can be semi-statically configured.
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