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1   Background
A Way forward[3] by Samsung has been approved on NR HST PRACH which covered all the agreements and left open issues in the RAN4 #92bis meeting. In that meeting, companies achieved agreements on some open issues of Ljubljana’s meeting such as PRACH format for both short and long sequence, restricted set type, etc. 
However, the configuration of root sequence index and preamble indicator v are still open for discussion. From Ljubljana’s meeting to the last meeting in Chongqing, some companies have provided researches on this issue discussing the terminology and which configuration is more reasonable. See last meeting’s agreements:
· Format 0
· Restricted set type A
· Option 1:  Reusing the existing LTE format 0 parameters with type A 
· Option 2: {Ncs,  logical sequence index, v} ={15, 384,36}
· Other options are not precluded
· Sequence should not have unusually good performance
· Restricted set type B
· Option 1:  {Ncs,  logical sequence index, v} ={15, 30,30}  (Reusing the existing LTE format 0 parameters with type B)
· Option 2: {Ncs,  logical sequence index, v} ={15, 384,36}
· Other options are not precluded
· Sequence should not have unusually good performance
In this contribution, we firstly provide our research on discussing the configuration of logical sequence index and preamble indicator v, and then give our views on other left open issues.
2   Discussion

2.1   Preamble indicator selection
Restricted set A

According to the Way forward [3] from last meeting, for restricted set A, there are three options for choosing the {NCS, root sequence index, v} configuration, which are listed below:
· Option 1:  Reusing the existing LTE format 0 parameters with type A 
· Option 2: {Ncs,  logical sequence index, v} ={15, 384,36}
· Other options are not precluded
After running the simulation, we found that there is very small difference between the performance of setting v = 0 and 36 in frequency offset 1340Hz.
Here is the figure:
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Figure 2-1 Restricted set A performance with v=0 and v=36 in FO1340Hz
Since the frequency offset for restricted set A is agreed as 1340Hz, we prefer to reuse the existing LTE format 0 parameters with type A.

Observation 1: There is very small difference between the performance of setting v = 0 and 36 in frequency offset 1340Hz.
From another point of view, the observations of Ericsson and Nokia are also captured in our simulation results. See the figure:
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Figure 2-1 Restricted set A performance with v = 0

The performance on frequency offset 3334Hz is seems unusually good when setting v as 0. Therefore, it’s also reasonable if using 36 rather than 0 for v. From our view, we can further discuss this issue in Reno’s meeting and finalize the configuration of v for restricted set A.
Observation 2: The performance on frequency offset 3334Hz is seems unusually good when setting v as 0.
Restricted set B
As for restricted set B, we test the performance of three different frequency offsets with the [root sequence index, v] configuration of [30, 30], including 1875Hz, 1944Hz and 2334Hz. See the figure:
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Figure 2.1-3 Restricted set B performance with [30,30]

From the figure above we can tell that the performance under frequency offset 2334Hz is unusually good just like the situation of restricted set A, which can be the reason not choosing it to define requirement. If we only look at the condidate frequency offset 1875Hz, it seems look fine and stable under this configuration. On the other hand, it is also reasonable to find another more proper and more representative configuration for restricted set B performance. 
Observation 3: The performance under frequency offset 2334Hz is unusually good under the configuration of [30, 30].
2.2   Frequency offset
For restricted set A, we propose to define only the frequency offset of 1340Hz since it was agreed in last meeting. As for frequency offset 0Hz, our view is that there is no need for defining requirement since 0Hz is not the typical scenario of high speed train. Moreover, for stationed UE, there are existed performance requirements in PRACH normal scenario. Therefore, we propose that:

Proposal 1: Only define performance requirement on frequency offset 1340Hz for restricted set A. 
For restricted set B, we propose to define requirement on frequency offset 1875Hz since it seems reasonable to leave some margins on theoretically frequency offset for 350km/h when considering the practical scenario. Moreover, the performance under frequency offset 2334Hz is unusually good under the configuration of [30, 30] that might not be a suitable value as a requirement, while the performance under frequency 1875Hz is not. Therefore, we propose that:
Proposal 2: Only define performance requirement on frequency offset 1875Hz for restricted set B.
2.3   Timing error tolerance
For timing error tolerance, we propose to reuse the timing estimation error from non-HST scenario, which is 1.04us for AWGN and 2.55us for TDLC300-100.
Proposal 3: Reusing the non-HST scenario timing error tolerance 1.04us for AWGN and 2.55us for TDLC300-100 for format 0.
2.4   Test applicability
When it comes to the test applicability of PRACH HST, we think it is very important and has to be defined carefully since there are many different formats for different scenarios. Based on the agreements of last meeting, 

· PRACH format
· For 350km/h velocity, use PRACH format 0
· For 500km/h velocity, use PRACH format A2/B4/C2
· FFS if PRACH format 0 shall be used
We propose that:

Proposal 4: Define test applicability for all agreed formats together as: test the format that has been declared. 
3   Conclusion / Proposals
In this contribution, we analyses the configuration of [NCS, root sequence index, v] based on our simulation results and give our views on other open issues of NR HST PRACH. Here is the summary:
Observation 1: There is very small difference between the performance of setting v = 0 and 36 in frequency offset 1340Hz.
Observation 2: The performance on frequency offset 3334Hz is seems unusually good when setting v as 0.
Observation 3: The performance under frequency offset 2334Hz is unusually good under the configuration of [30, 30].
Proposal1: Only define performance requirement on frequency offset 1340Hz for restricted set A.
Proposal2: Only define performance requirement on frequency offset 1875Hz for restricted set B.
Proposal3: Reusing the LTE timing error tolerance 1.04us for AWGN and 2.55us for TDLC300-100 for format 0.
Proposal4: Define test applicability for all agreed formats together as: test the format that has been declared.
4   Reference
[1] R4-1908794, Discussion on PRACH BS demodulation issues in HST scenario for Rel-16 NR, Ericsson
[2] R4-1911195, On NR Rel-16 HST BS demodulation PRACH, Nokia, Nokia Shanghai Bell
[3] R4-1912729, Way forward on NR HST PRACH, Samsung
