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Introduction

In preparation for the RAN2 #64 meeting an email discussion is ongoing and the rapporteur has summarized various options including some quantification of different proposals in [1]. This paper adds to this discussion by providing additional numerical results to help make a decision.   

Simulation Assumptions

We updated simulation that was used in making a decision in [2]. The main assumptions are listed in the table below 

	Parameter/Feature
	Value/Description

	Max number UEs/eNB
	10000

	RACH opportunity interval
	1, 4, 5 ms (UL/DL=0, Config.9, No.3 from [1], see Fig. 1)

2, 3 ms (UL/DL=0, Config.13, No.3 from [1], see Fig. 1)

	Number of signatures
	64

	RACH Traffic Model
	Poisson Arrivals

	Poisson Traffic Load
	Variable (0.05-0.25 new arrivals / signature)

	Backoff
	Uniform[0, Lmax =Overload Indicator] where OI is based on the estimate of the number backlogged users.

	Collision timeout (TACK)
	35 ms

	UE buffer
	1 RACH message, no queueing

	Max number of retransmissions

	100


Table 1.
The configurations that were analyzed are shown in Figure 1.
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Figure 1.

We have analyzed 3 cases that correspond to options 1, 2, and 4 in [1], respectively. For configuration 9 there is no difference between options 2, 3 and 5. For configuration 13 there is no difference between option 1 and 4 (our cases 1 and 3). For reference the 5 options from [1] are repeated below.  

1. The UE selects the first available subframe containing PRACH resources. If the subframe contains more than one PRACH resource then a resource is selected at random.

2. The UE selects the first available subframe containing PRACH resources. It then selects a PRACH resource at random from those available in the subframe and the following two subframes.

3. UE randomly picks according to a uniform distribution among all the PRACH occasions available in the next N subframes which contain PRACH occasion(s). N is indicated system information SIB2, and 2 bits to represent {1, 2, 3, 4}. 

4. Fixed association approach. Each subframe is associated to a fixed PRACH resource within a 10ms window, which is started just after the biggest PRACH block (i.e. set of PRACH resources in the same or consecutive subframes) or after one of the biggest PRACH block within the longest interval to the next PRACH block

5. UE randomly selects a PRACH from the PRACH-set, which includes all the PRACHs on the consecutive (no DL subframe and non PRACH-subframe in between) PRACH subframes from the first available PRACH subframe. 

Results and Discussion

In Figures 2, 3, and 4 we show CDF of the access delay that includes time until the successful probe transmission. Delay does not include delay for completion of Message 3 after successful Preamble transmission. The three figures correspond to 3 levels of load measured per signature (0.05, 0.15, and 0.25, respectively). It should be noted that these loads are already 3 times higher (due to 3 RACH opportunities per 10 ms) than RACH loads discussed for TDD for the most common configuration of one opportunity per 10 ms. 

It can be seen that for small loads the difference between the 3 cases is small. At high loads Case 2 and Case 3 perform similarly. Note that these two cases correspond to options 2 and 4 in [1]. 
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Figure 2. Configuration 9, load 5%.

[image: image3.png]08

08

0as

05

075

2

085

08

055

05

045

04

035

03

025

02

015

01

005

mease
BCase2
Bease3

TDD RACH Delay, load 15%

o0

002

003

004

005

3

007

3

008

Y]

o

01z

013

04

s 018
delay (seconds)





Figure 3. Configuration 9, load 15%.
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Figure 4. Configuration 9, load 25%.

In Figures 5 we show CDF of the access delay for configuration 13 for the 3 load levels. For this configuration Cases 1 and 3 (options 1 and 4) perform the same so only one graph is shown. We can observe that option 1 outperforms option 2 although only slightly. The difference is larger at higher loads. These results are in agreement with predictions in [1] for this configuration.
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 Figure 5. Configuration 13, loads 5, 15, and 25%.

Conclusion

We used a detailed TDD RACH simulation to analyze access delay for configurations 9 and 13. We propose to use the results presented above to make a decision on the selection of PRACH resources in TDD. Base on our results and results in [1] we think that option 2 as defined in [1] performs as good as the best possible option and also does not require any parameters to be sent as part of system broadcast information.  
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