3GPP TSG-RAN WG2#63bis
R2-085325
Prague, CZ, 29th Sep – 3rd Oct 2008
Agenda Item:
5.4.3
Source: 
CATT
Title:  
RAR Window Size for TDD
Document for:
Discussion and Decision
1 Introduction

During RAN2#62bis, MAC parameters for FDD have been agreed and captured in [1]. But because of the different frame structure between FDD and TDD, some parameters for FDD are not appropriate for TDD. 
The parameter “RA response window size” is one of the TDD specific parameters. Before giving the value range and default value for this parameter, we should discuss and decide the unit of this parameter, every subframe or only PDCCH subframe. This contribution gives some analysis and suggestions.
2 Discussion
For the parameter “RAR window size” configuration in FDD[1], the range value is {2, 3, 4, 5, 6, 7, 8, 10}, and the default value is 4ms, the unit is every frame equal to every PDCCH subframe, but it is not for TDD, so we will discuss about which kind of unit we should use.
1. If TDD use the same value range as FDD, and the unit is every subfarme, what problem will be happen?

1) There are some invalid values in the range for TDD.
For example, In the TDD UL/DL configuration#0 (3UL: 1DL), if PRACH resource configures in subframe#4(PRACH Conf.Index=0 [2]), RA response window offset = 2ms:
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If the RAR WindowSize is 2ms, the RAR window is the subframe#7 #8 which are both the uplink subframes.
If the RAR WindowSize is 3ms, the RAR window is the subframe#7#8#9 which are all the uplink subframes.
On the assumption above, there is problem for TDD to deal with the RAR message and UE cannot finish the RA procedure successfully forever. To resolve the problem, the RAR window size cannot be configured as 2ms and 3ms.which are invalid in this configuration.
If the unit is every subframe, when configuring the RAR window size, you have to consider whether the RAR window includes the PDCCH subframe in current UL/DL configuration. It is inconvenient and some values are invalid in some UL/DL configuration. But if the unit is PDCCH subframe, the RAR window size configuration is easier and it will not affect FDD.
2) The number of the PDCCH subframes is different in the same window size because of the preamble sending subframe position.

For example, In the TDD UL/DL configuration#0 (3UL: 1DL), if PRACH resource configures in subframe#2#3#4(PRACH Conf.Index=18 [2]), RA response window offset = 2ms:
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If the RAR WindowSize is 3ms, if the PRACH resource is located in the different subframe, the number of PDCCH subframes in the RAR window is different as the table below.
	PRACH resource position
	RAR window position
	PDCCH subfames in window

	subframe#2
	subframe#5#6#7
	subframe#5#6

	subframe#3
	subframe#6#7#8
	Subframe#6

	subframe#4
	subframe#7#8#9
	NONE


UE have the different chance to receive RAR message using the same RAR window size, and it is unfair. If the preambles are sent in subframe#2 and #3 simultaneously, the load of subframe#6 to send RAR is heavier than subframe#5.

Proposal 1: The unit of the RAR window size is PDCCH subframe.
2. How many PDCCH subframes is valid in every UL/DL configuration?
In the RAN2#61bis meeting [4], it is agreed that the the RAR window is limited in 1 frame.  The table below gives the valid RAR window size due to this limitation:

	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


	UL/DL configuration
	Valid window size

	0
	1, 2, 3

	1
	1, 2, 3, 4, 5, 6

	2
	1, 2, 3, 4, 5, 6, 7, 8

	3
	1, 2, 3, 4, 5, 6, 7

	4
	1, 2, 3, 4, 5, 6, 7, 8

	5
	1, 2, 3, 4, 5, 6, 7, 8, 9

	6
	1, 2, 3, 4, 5


Proposal 2: The value of RAR window size is no larger than the max number of PDCCH subframe in 1 frame for TDD.
3 Conclusion
Proposal 1: The unit of the RAR window size is PDCCH subframe.

Proposal 2: The value of RAR window size is no larger than the max number of PDCCH subframe in 1 frame for TDD.
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