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1. Introduction
There are 5 optional methods to balance the load of TDD PRACH at present [1]. After email discussion on the reflector, some company’s views have been present. We agree that our proposal is similar with the option 2 in [1]. In this contribution, we will compare the difference. We also will compare different options from the complexity.
2. Discussion
2.1. Possible options for R8
Firstly we give the interpretation about our proposal. UE randomly selects a PRACH from the PRACH-set, which include all the PRACHs on the consecutive (no DL subframe and non PRACH-subframe in between) PRACH-subframes from the first available PRACH-subframe. Here, PRACH-subframe means the UL subframe including PRACH resource.

The PRACH-set is explained in Fig.1.
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If the first PRACH-subframe is 2, the PRACH-set includes #0, 1, 2 and 5;

If the first PRACH-subframe is 3, the PRACH-set includes #1, 2 and 5;

If the first PRACH-subframe is 4, the PRACH-set includes #2 and 5;

If the first PRACH-subframe is 7, the PRACH-set includes #3;

If the first PRACH-subframe is 9, the PRACH-set includes #4.


Figure1: illustration of PRACH-set 
2.2. Comparison 
Our proposal (option 5) has the same behaviours as option 2 in many cases. Except for 5 PRACH configurations, which are the PRACH configuration (13, 0), (17, 0), (7, 3), (10, 6), (14, 6) [2], the delay and capacity are totally same when using option 2 or option 5. 
The below figure 2 gives the different load comparison associated with these 5 PRACH configurations.
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figure2: comparison of load
Let us calculate the capacity according to the below formula which derives from the [1].The capacity measure is obtained directly from the load distributions 
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 has been assumed. With this definition, 
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shows how much lower total load is tolerated when the distribution deviates from the uniform but we still want to maintain the same mean collision probability as with uniform distribution. The equation is based on the approximation that the preamble collision probability is proportional to the load and is therefore valid only at small loads.
Table1: comparison of capacity

	
	Option 2
	Option 5

	(13, 0)
	0.833
	0.889

	(17, 0)
	0.862
	0.962

	(7, 3)
	0.962
	0.735

	(10, 6)
	0.938
	0.877

	(14, 6)
	0.877
	0.877


From the table, we can know that the option 5 can provide the more capacity in (13, 0) and (17, 0), less capacity in (7, 3) and (10, 6) and the same capacity in (14, 6). However, the option 5 can provide the less delay in all 5 PRACH configurations. 
In (7, 3), the capacity is only 0.735 by using option 5, but we consider it is not a serious problem. When the load of system is not very heavy, this capacity is enough. In most conditions, the delay is more important to the system performance and should be considered more. 
We also can compare different options from the complexity. The table2 gives the consideration of complexity below.

Table2: consideration of complexity

	
	Complexity

	Option 1
	simple

	Option 2
	3ms window

	Option 3
	The window need be indicated in SI

	Option 4
	Divide the 10ms window according to PRACH pattern in time domain

	Option 5
	Determine the PRACH set according to PRACH pattern in time domain


3. Conclusion
Based on the analysis above, we consider the option 5 as a better method in balance of load, delay and complexity aspect. 
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If the first PRACH-subframe is 2, the PRACH-set includes #0, 1, 2 and 5;
If the first PRACH-subframe is 3, the PRACH-set includes #1, 2 and 5;
If the first PRACH-subframe is 4, the PRACH-set includes #2 and 5;
If the first PRACH-subframe is 7, the PRACH-set includes #3;
If the first PRACH-subframe is 9, the PRACH-set includes #4.



