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1
Background
For TDD type-1 relay, there have been some agreements in the previous meetings:

In ‎[1], it has been agreed that:

· For TDD, both asymmetric and symmetric DL/UL Un subframe allocation are supported

· For TDD, explicit configuration on the set of Un UL subframes is supported

· Implicit configuration on the set of Un UL subframes is FFS

In ‎[2]: 

· Supporting TDD UL-DL configurations #1, #2, #3, #4, #6 in LTE Rel-10 is the baseline

· Supporting TDD UL-DL configurations #0 and #5 in LTE later release is FFS.

· Further studies shall take the specification impact into account. 
And in ‎[3]:
The following has been agreed
· Uplink-heavy asymmetric UL-DL subframe configurations are not supported in the Un in Rel-10

Also the following was agreed as working assumption:
· Asynchronous HARQ is used for DL Un transmissions; Synchronous HARQ is used for UL Un transmissions and UL Un HARQ RTT is always 10ms for all the supported TDD UL-DL configurations.

In this paper, some remaining issues such as HARQ pattern for TDD type-1 relaying are discussed. 
2
Discussions on Un HARQ for TDD
2.1 Explicit Un subframe configuration
The issues of implicit Un subframe configurations have been discussed in ‎[4] and it has been proposed therein that explicit configuration for Un subframe is used for Rel-10 relaying. 

Since UL-heavy type of Un subframe allocation has been excluded in Rel-10 we focus on the cases where paired DL-UL Un subframes are configured or standalone DL Un subframes are configured based on paired DL-UL subframes. The paired DL-UL subframes can be defined in such a way that the uplink grant of UL subframe is in its paired DL subframe. One example of paired DL-UL subframes is given in Fig. 1, where for TDD UL-DL configuration #3 DL subframe #8 and UL subframe #2 are paired, and there is one more standalone DL subframe #4 configured. 
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Figure 1 Example of paired subframe and standalone DL subframe in TDD UL-DL configuration #2

Possible ways of pairing DL and UL subframes include re-use Rel-8 uplink grant timing or R8 uplink feedback timing. We prefer reusing Rel-8 uplink grant timing in this case due to its simplicity and efficiency in DeNB’s co-scheduling of macro-UEs and RNs. In most TDD UL-DL configurations, the uplink grant timing is same as uplink feedback timing, except for configuration #3 and #4 these two timings can be different. Figure 2 shows the example for TDD UL-DL configuration #3, where subframe #8 contains uplink grant for subframe #2 but the feedback for subframe #8 is in subframe #3. So in this case we could pair subframe #8 and subframe #2 based on uplink grant timing. 
[image: image2.emf]Subframe 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9

Config.3 D S U U U D D D D D D S U U U D D D D D

HARQ process 1 2 3 1 2 3

Ass. PHICH P3 P1 P2 P3 P1 P2

PUCCH Timing (Ass. subframe) S2 S2 S2 S3 S3 S4 S4 S2

Ass. Grant S4 S2 S3

Uplink grant timing and uplink feedback timing is different


Figure 2 Example of difference in uplink grant and feedback timings in TDD UL-DL configuration #3
Proposal 1: Define paired DL and UL Un subframes and standalone DL subframe for Un link, and paired Un subframe reusing R8 uplink grant timing in TDD.
2.2 HARQ patterns for TDD
As discussed in ‎[4] there are two ways of explicit Un subframe configurations for TDD, i.e. 
· A1: to use bitmap signalling to explicitly configure both DL Un subframe and UL Un subframe, and

· A2: to pre-define some Un subframe allocation patterns. 
However as will be discussed later it would be preferable to follow the Rel-8 UL grant timing when configuring paired DL-UL Un subframes, and also it is better to reuse Rel-8 UL feedback time or lower the uplink feedback delay when configuring the standalone DL Un subframes. To avoid the complexity in higher layer configurations we prefer A2 where Un subframes will be configured based on some predefined patterns with for example the following rules in mind.
· UL subframes in a radio frame shall be involved in the defined patterns as much as possible: In ‎[11], one pattern for each given Un DL and UL subframe ratio is proposed. However, since the frequency resources are shared by multiple RNs and Un link is a bottleneck for the system performance, multiple patterns for each ratio is necessary to balance the load in each subframe.
· For given DL-UL Un subframe ratio, to select UL subframe with lower uplink feedback delay to decrease DL HARQ RTT; For example in following two patterns shown in Table 1 and 2, both for two DL and one UL subframes. It is clear that Example-2 has larger uplink feedback timing which results in larger DL HARQ RTT.
Table 1 Example-1 pattern for DL:UL=2:1

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Un DL Subframe
	
	
	
	
	D
	
	
	
	D
	

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	+8
	
	
	
	+4
	

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 2 Example-2 pattern for DL:UL=2:1
	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	
	D
	D

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	
	+4
	+13

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


· DL standalone subframe shall re-use Rel-8 uplink feedback timing as much as possible; For example for UL-DL configuration #2 as shown in Fig. 3, if we want to define two DL subframes and one UL subframe for Un link, besides the paired subframes #2 and #8 the standalone DL subframe shall better be subframe #4 instead of subframe #3 or #9 since the former could easily re-use Rel-8 uplink feedback timing. 
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Figure 3 Example Un Pattern in TDD UL-DL Configuration #2

· Since for each TDD configurations, multiple Un subframe patterns could be defined, sub-configuration index could be defined to decrease the signalling overhead; Sub-configuration index could be signalled during Un subframe initial configuration or reconfiguration. RN can associate the TDD UL-DL configuration and the sub-configuration index to decide the Un subframe configuration.
To summarize the above discussions we have the following proposal
Proposal 2: DL and UL Un subframes are configured based on predefined HARQ patterns, which support both paired DL and UL subframes and standalone DL subframes. 

· Examples of such HARQ pattern are shown in the Appendix. 
3
Conclusion

In this contribution we discussed on some remaining issues on HARQ for Un link in TDD. Based on the discussions, we have the following proposals:
Proposal 1: Define paired DL and UL Un subframes and standalone DL subframe for Un link, and paired Un subframe reusing R8 uplink grant timing in TDD.
Proposal 2: DL and UL Un subframes are configured based on predefined HARQ patterns, which support both paired DL and UL subframes and standalone DL subframes. 

· Examples of such HARQ pattern are shown in the Appendix. 
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Appendix
In the appendix examples of TDD HARQ patterns are given. The numbers of patterns for the supported TDD UL-DL configurations are as shown in Table 3, which shows that some 3-bit RRC signalling would be sufficient for the purpose of Un subframe allocation for TDD. 

	TDD UL-DL Config.
	Config. #1
	Config. #2
	Config. #3
	Config. #4
	Config. #6

	Number of HARQ Patterns
	5
	8
	6
	8
	1


Table 3 Number of HARQ patterns for each of the supported TDD UL-DL configurations
In the following some details on the patterns are given, i.e. 

· Appendix 1 gives the patterns for Un DL and UL subframes configurations for each of the supported TDD UL-DL configurations, 

· Appendix 2 describes the UL grant timing and UL ACK/NACK feedback timing of the patterns. 
Appendix 1: Predefined Un Subframe Configurations for each TDD Configuration

Configuration 1:

Table 3 Sub-configuration 0 in TDD configuration 1

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	Un DL Subframe
	
	
	
	
	D
	
	
	
	
	

	Un UL Subframe
	
	
	
	
	
	
	
	
	U
	

	UL Feedback Timing
	
	
	
	
	+4
	
	
	
	
	

	UL Grant Timing
	
	
	
	
	
	
	
	
	-4
	


Table 4 Sub-configuration 1 in TDD configuration 1

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	Un DL Subframe
	
	
	
	
	D
	
	
	
	
	D

	Un UL Subframe
	
	
	
	
	
	
	
	
	U
	

	UL Feedback Timing
	
	
	
	
	+4
	
	
	
	
	+9

	UL Grant Timing
	
	
	
	
	
	
	
	
	-4
	


Table 5 Sub-configuration 2 in TDD configuration 1

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	Un DL Subframe
	
	
	
	
	
	
	
	
	
	D

	Un UL Subframe
	
	
	
	U
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	
	
	+4

	UL Grant Timing
	
	
	
	-4
	
	
	
	
	
	


Table 6 Sub-configuration 3 in TDD configuration 1

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	Un DL Subframe
	
	
	
	
	D
	
	
	
	
	D

	Un UL Subframe
	
	
	
	U
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	+9
	
	
	
	
	+4

	UL Grant Timing
	
	
	
	-4
	
	
	
	
	
	


Table 7 Sub-configuration 4 in TDD configuration 1

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	Un DL Subframe
	
	
	
	
	D
	
	
	
	
	D

	Un UL Subframe
	
	
	
	U
	
	
	
	
	U
	

	UL Feedback Timing
	
	
	
	
	+4
	
	
	
	
	+4

	UL Grant Timing
	
	
	
	-4
	
	
	
	
	-4
	


Configuration 2:

Table 8 Sub-configuration 0 in TDD configuration 2

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	
	D
	

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	
	+4
	

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 9 Sub-configuration 1 in TDD configuration 2

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Un DL Subframe
	
	
	
	
	D
	
	
	
	D
	

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	+8
	
	
	
	+4
	

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 10 Sub-configuration 2 in TDD configuration 2

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Un DL Subframe
	
	
	
	D
	D
	
	
	
	D
	

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	+9
	+8
	
	
	
	+4
	

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 11 Sub-configuration 3 in TDD configuration 2

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Un DL Subframe
	
	
	
	D
	D
	
	
	
	D
	D

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	+9
	+8
	
	
	
	+4
	+13

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 12 Sub-configuration 4 in TDD configuration 2

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Un DL Subframe
	
	
	
	D
	
	
	
	
	
	

	Un UL Subframe
	
	
	
	
	
	
	
	U
	
	

	UL Feedback Timing
	
	
	
	+4
	
	
	
	
	
	

	UL Grant Timing
	
	
	
	
	
	
	
	-4
	
	


Table 13 Sub-configuration 5 in TDD configuration 2

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Un DL Subframe
	
	
	
	D
	
	
	
	
	
	D

	Un UL Subframe
	
	
	
	
	
	
	
	U
	
	

	UL Feedback Timing
	
	
	
	+4
	
	
	
	
	
	+8

	UL Grant Timing
	
	
	
	
	
	
	
	-4
	
	


Table 14 Sub-configuration 6 in TDD configuration 2

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Un DL Subframe
	
	
	
	D
	
	
	
	
	D
	D

	Un UL Subframe
	
	
	
	
	
	
	
	U
	
	

	UL Feedback Timing
	
	
	
	+4
	
	
	
	
	+9
	+8

	UL Grant Timing
	
	
	
	
	
	
	
	-4
	
	


Table 15 Sub-configuration 7 in TDD configuration 2

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Un DL Subframe
	
	
	
	D
	D
	
	
	
	D
	D

	Un UL Subframe
	
	
	
	
	
	
	
	U
	
	

	UL Feedback Timing
	
	
	
	+4
	+13
	
	
	
	+9
	+8

	UL Grant Timing
	
	
	
	
	
	
	
	-4
	
	


Configuration 3:

Table 16 Sub-configuration 0 in TDD configuration 3

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	
	
	D

	Un UL Subframe
	
	
	
	U
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	
	
	+4

	UL Grant Timing
	
	
	
	-4
	
	
	
	
	
	


Table 17 Sub-configuration 1 in TDD configuration 3

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	
	D
	D

	Un UL Subframe
	
	
	
	U
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	
	+5
	+4

	UL Grant Timing
	
	
	
	-4
	
	
	
	
	
	


Table 18 Sub-configuration 2 in TDD configuration 3

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	D
	D
	D

	Un UL Subframe
	
	
	
	U
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	+6
	+5
	+4

	UL Grant Timing
	
	
	
	-4
	
	
	
	
	
	


Table 19 Sub-configuration 3 in TDD configuration 3

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	
	D
	

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	
	+4
	

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 20 Sub-configuration 4 in TDD configuration 3

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	D
	D
	

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	+5
	+4
	

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 21 Sub-configuration 5 in TDD configuration 3

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	D
	D
	D

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	+5
	+4
	+13

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Configuration 4:

Table 22 Sub-configuration 0 in TDD configuration 4

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	
	D
	

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	
	+4
	

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 23 Sub-configuration 1 in TDD configuration 4

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	D
	D
	

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	+5
	+4
	

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 24 Sub-configuration 2 in TDD configuration 4

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	D
	
	
	D
	D
	

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	+8
	
	
	+5
	+4
	

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 25 Sub-configuration 3 in TDD configuration 4

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	D
	
	
	D
	D
	D

	Un UL Subframe
	
	
	U
	
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	+8
	
	
	+5
	+4
	+13

	UL Grant Timing
	
	
	-4
	
	
	
	
	
	
	


Table 26 Sub-configuration 4 in TDD configuration 4

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	
	
	D

	Un UL Subframe
	
	
	
	U
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	
	
	+4

	UL Grant Timing
	
	
	
	-4
	
	
	
	
	
	


Table 27 Sub-configuration 5 in TDD configuration 4

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	
	D
	D

	Un UL Subframe
	
	
	
	U
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	
	+5
	+4

	UL Grant Timing
	
	
	
	-4
	
	
	
	
	
	


Table 28 Sub-configuration 6 in TDD configuration 4

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	
	
	
	D
	D
	D

	Un UL Subframe
	
	
	
	U
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	+6
	+5
	+4

	UL Grant Timing
	
	
	
	-4
	
	
	
	
	
	


Table 29 Sub-configuration 7 in TDD configuration 4

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	Un DL Subframe
	
	
	
	
	D
	
	
	D
	D
	D

	Un UL Subframe
	
	
	
	U
	
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	+9
	
	
	+6
	+5
	+4

	UL Grant Timing
	
	
	
	-4
	
	
	
	
	
	


Configuration 6:

Table 30 Sub-configuration 0 in TDD configuration 6

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	TDD Config.1
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D

	Un DL Subframe
	
	
	
	
	
	
	
	
	
	D

	Un UL Subframe
	
	
	
	
	U
	
	
	
	
	

	UL Feedback Timing
	
	
	
	
	
	
	
	
	
	+5

	UL Grant Timing
	
	
	
	
	-5
	
	
	
	
	


Appendix 2: Summary of Un HARQ Timing in TDD

Table 31 UL Subframe Configuration for Un Link in TDD

	TDD UL-DL Configurations
	Sub-Configurations

(for Un Link)
	Subframe n

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	#1
	#0
	
	
	
	
	D
	
	
	
	U
	

	
	#1
	
	
	
	
	D
	
	
	
	U
	D

	
	#2
	
	
	
	U
	
	
	
	
	
	D

	
	#3
	
	
	
	U
	D
	
	
	
	
	D

	
	#4
	
	
	
	U
	D
	
	
	
	U
	D

	#2
	#0
	
	
	U
	
	
	
	
	
	D
	

	
	#1
	
	
	U
	
	D
	
	
	
	D
	

	
	#2
	
	
	U
	D
	D
	
	
	
	D
	

	
	#3
	
	
	U
	D
	D
	
	
	
	D
	D

	
	#4
	
	
	
	D
	
	
	
	U
	
	

	
	#5
	
	
	
	D
	
	
	
	U
	
	D

	
	#6
	
	
	
	D
	
	
	
	U
	D
	D

	
	#7
	
	
	
	D
	D
	
	
	U
	D
	D

	#3
	#0
	
	
	
	U
	
	
	
	
	
	D

	
	#1
	
	
	
	U
	
	
	
	
	D
	D

	
	#2
	
	
	
	U
	
	
	
	D
	D
	D

	
	#3
	
	
	U
	
	
	
	
	
	D
	

	
	#4
	
	
	U
	
	
	
	
	D
	D
	

	
	#5
	
	
	U
	
	
	
	
	D
	D
	D

	#4
	#0
	
	
	U
	
	
	
	
	
	D
	

	
	#1
	
	
	U
	
	
	
	
	D
	D
	

	
	#2
	
	
	U
	
	D
	
	
	D
	D
	

	
	#3
	
	
	U
	
	D
	
	
	D
	D
	D

	
	#4
	
	
	
	U
	
	
	
	
	
	D

	
	#5
	
	
	
	U
	
	
	
	
	D
	D

	
	#6
	
	
	
	U
	
	
	
	D
	D
	D

	
	#7
	
	
	
	U
	D
	
	
	D
	D
	D

	#6
	#0
	
	
	
	
	U
	
	
	
	
	D


Table 32 Uplink Grant Timing k for Un Link in TDD (associated with R-PUSCH in n+k)

	TDD UL-DL Configurations
	Sub-Configurations

(for Un Link)
	Subframe n

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	#1
	#0
	
	
	
	
	4
	
	
	
	
	

	
	#1
	
	
	
	
	4
	
	
	
	
	

	
	#2
	
	
	
	
	
	
	
	
	
	4

	
	#3
	
	
	
	
	
	
	
	
	
	4

	
	#4
	
	
	
	
	4
	
	
	
	
	4

	#2
	#0
	
	
	
	
	
	
	
	
	4
	

	
	#1
	
	
	
	
	
	
	
	
	4
	

	
	#2
	
	
	
	
	
	
	
	
	4
	

	
	#3
	
	
	
	
	
	
	
	
	4
	

	
	#4
	
	
	
	4
	
	
	
	
	
	

	
	#5
	
	
	
	4
	
	
	
	
	
	

	
	#6
	
	
	
	4
	
	
	
	
	
	

	
	#7
	
	
	
	4
	
	
	
	
	
	

	#3
	#0
	
	
	
	
	
	
	
	
	
	4

	
	#1
	
	
	
	
	
	
	
	
	
	4

	
	#2
	
	
	
	
	
	
	
	
	
	4

	
	#3
	
	
	
	
	
	
	
	
	4
	

	
	#4
	
	
	
	
	
	
	
	
	4
	

	
	#5
	
	
	
	
	
	
	
	
	4
	

	#4
	#0
	
	
	
	
	
	
	
	
	4
	

	
	#1
	
	
	
	
	
	
	
	
	4
	

	
	#2
	
	
	
	
	
	
	
	
	4
	

	
	#3
	
	
	
	
	
	
	
	
	4
	

	
	#4
	
	
	
	
	
	
	
	
	
	4

	
	#5
	
	
	
	
	
	
	
	
	
	4

	
	#6
	
	
	
	
	
	
	
	
	
	4

	
	#7
	
	
	
	
	
	
	
	
	
	4

	#6
	#0
	
	
	
	
	
	
	
	
	
	5


Table 33 Uplink feedback Timing k for Un Link in TDD (associated with R-PDSCH in n-k)

	TDD UL-DL Configurations
	Sub-Configurations

(for Un Link)
	Subframe n

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	#1
	#0
	
	
	
	
	
	
	
	
	4
	

	
	#1
	
	
	
	
	
	
	
	
	4,9
	

	
	#2
	
	
	
	4
	
	
	
	
	
	

	
	#3
	
	
	
	4,9
	
	
	
	
	
	

	
	#4
	
	
	
	4
	
	
	
	
	4
	

	#2
	#0
	
	
	4
	
	
	
	
	
	
	

	
	#1
	
	
	4,8
	
	
	
	
	
	
	

	
	#2
	
	
	4,8,9
	
	
	
	
	
	
	

	
	#3
	
	
	4,8,9,13
	
	
	
	
	
	
	

	
	#4
	
	
	
	
	
	
	
	4
	
	

	
	#5
	
	
	
	
	
	
	
	4,8
	
	

	
	#6
	
	
	
	
	
	
	
	4,8,9
	
	

	
	#7
	
	
	
	
	
	
	
	4,8,9,13
	
	

	#3
	#0
	
	
	
	4
	
	
	
	
	
	

	
	#1
	
	
	
	4,5
	
	
	
	
	
	

	
	#2
	
	
	
	4,5,6
	
	
	
	
	
	

	
	#3
	
	
	4
	
	
	
	
	
	
	

	
	#4
	
	
	4,5
	
	
	
	
	
	
	

	
	#5
	
	
	4,5,13
	
	
	
	
	
	
	

	#4
	#0
	
	
	4
	
	
	
	
	
	
	

	
	#1
	
	
	4,5
	
	
	
	
	
	
	

	
	#2
	
	
	4,5,8
	
	
	
	
	
	
	

	
	#3
	
	
	4,5,8,13
	
	
	
	
	
	
	

	
	#4
	
	
	
	4
	
	
	
	
	
	

	
	#5
	
	
	
	4,5
	
	
	
	
	
	

	
	#6
	
	
	
	4,5,6
	
	
	
	
	
	

	
	#7
	
	
	
	4,5,6,9
	
	
	
	
	
	

	#6
	#0
	
	
	
	
	5
	
	
	
	
	











































































































