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1. [bookmark: _Ref20754618]Introduction
In the last meeting, companies discussed many topics on HST PRACH and got agreements on some of them, but there are still several open issues left [1]. 
[bookmark: _Hlk44090445]Issue 1: TDLC300-100 propagation conditions for long preamble formats
· Option 2: Do not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.
· Option 3: Introduce TDLC300-100 for PRACH restricted set type A and B.
· Option 4: Introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble 0 restricted set type A and B in non-HST sections.
Issue 2: PRACH high speed support declaration for HST
· Option 1c: One declaration table entry for short and long format.
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· Option 2: Include the two new manufacturer declarations “PRACH high speed train long format support” and “PRACH high speed train short format support”,
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· Option 4: One declaration table entry for short and long format, no HST support
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Issue 3: Test applicability for long PRACH format restricted set type A and B
· Additionally, test applicability for long PRACH format restricted set type A and B needs to be defined if BS supports both types.
· 8.1.2.1.x Applicability of requirements for different restricted set types of long PRACH format 0

Unless otherwise stated, PRACH requirement tests for long PRACH format 0 with restricted set Type A and B shall apply only for the restricted set type declared to be supported (see D.110 in table 4.6-1). If both restricted set type A and type B are declared to be supported, the tests shall be done for type B; the same chosen mapping type shall then be used for all tests.
· Companies are encouraged to evaluate, if a similar test applicability rule is required for PRACH short format (for BS supporting multiple short formats).
To address the remaining issues, this contribution will provide our view on the relevant topics.
2. Discussion
Issue 1: TDLC300-100 propagation conditions for long preamble formats
As we already stated in the last 2 meetings, we think multi-path fading channel with high Doppler shift is not typical for HST scenario considering the BS are generally deployed close to railway. Furthermore, the normal NR PRACH requirements already included TDLC300-100 channel for long preamble format, so we proposed not to introduce this requirement for HST PRACH. 
We also noticed that some companies delivered their comparison simulation results of TDLC300-100 channel with 400Hz frequency offset, and it shows that there are around 0.8~1.6dB difference between non-HST format 0 and format 0 restricted set A/B [3]. We also try to do some comparing simulation. The simulation results are summarized as below.
Table 2.1 simulation results comparison of PRACH missed detection rate =1% under TDLC300-100 channel with 400Hz frequency offset
	#of Tx
	# of Rx
	Normal mode 
Format 0 [dB]
	HST restricted set 
Type A [dB]
	HST restricted set 
Type B [dB]

	
1
	2
	-8.4
	-7.7
	-6.9

	
	4
	-13.4
	-13.1
	-12.2

	
	8
	-17.7
	-17.3
	-16.2



Observation 1: In TDLC300-100 channel with frequency offset 400Hz, the difference between non-HST format 0 and HST format 0 restricted set A/B is around 0.3~1.4dB.
From the above results, we could see very similar performance differences as compared to other companies’ results. In our opinion, such differences are not large enough to stand out and might be covered by impairment margins most likely. 

Proposal 1: Agree with Option 2 that do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.


Issue 2: PRACH high speed support declaration for HST
Firstly, all 3 candidate options have a same purpose that distinguishes the declaration for HST PRACH formats from that for non-HST PRACH formats. It is necessary to highlight the declaration shall be rather for PRACH formats used for HST scenario than for the length of PRACH sequence. One entry for both long format and short format should be enough for HST PRACH declaration because we agreed that the declaration is only by format and no speed dependency.
Then one additional declaration item for “high speed train scenario”, such as D.108 in Option 1c, might be a higher efficient way for all HST declarations than adding “no HST supported” or “high speed train mode” in every declaration. This means that the HST declaration is more hierarchical and explicit.
Furthermore, in current TS38.141 v16.3.0, the format of normal NR PRACH declaration (D.103) is aligned with the D.110 in Option 1c. 
In summary, we think Option 1c is a better choice for the HST PRACH declaration.
Proposal 2: Agreed with Option 1c that one declaration table entry for short and long format.

Issue 3: Test applicability for long PRACH format restricted set type A and B
We think it is necessary to have a similar test applicability rule for PRACH short format since there are 3 optional short formats for HST scenario. It needs to be decided which format should be tested when BS supports multiple short formats. 
In the simulation results summary of last meeting [2], we can find that format A2 and C2 have very similar performance, and the SNR of format B4 is around 3dB better than other two formats due to the format design. 
Observation 2: Short PRACH format A2 and C2 have similar HST performance, whose SNR for the same test cases are around 3dB worse than B4. 
[bookmark: _GoBack]It is natural to mandate the tests for B4 when more than one short format are declared to be supported and B4 is among the supported formats. The reason behind is we shall always ensure the strictest criteria is fulfilled, which in this case is B4 with more demanding SNR value. We could test A2 or C2 only if both are supported, but B4 should always be tested as long as it is supported, so we propose following applicability for short format A2/B4/C2.
· [bookmark: _Hlk44835196]8.1.2.1.x Applicability of requirements for different burst PRACH formats  
Unless otherwise stated, PRACH requirement tests for burst PRACH format A2/B4/C2 shall apply only for the burst format declared to be supported (see D.110 in table 4.6-1). If B4 burst format is declared to be supported, the tests for B4 shall not be skipped. If both A2 and C2 burst formats are both declared to be supported, the tests shall be done for C2; the same chosen mapping type shall then be used for all tests. 
The above initial choice on C2 when both A2 and C2 are supported is based on the previous observation that more companies voted to include C2 requirements in non-HST scenario. However, it is clearly debatable upon companies’ requests.
Proposal 3: Adding following applicability for short PRACH format
 •	8.1.2.1.x Applicability of requirements for different burst PRACH formats  
Unless otherwise stated, PRACH requirement tests for burst PRACH format A2/B4/C2 shall apply only for the burst format declared to be supported (see D.110 in table 4.6-1). If B4 burst format is declared to be supported, the tests for B4 shall not be skipped. If both A2 and C2 burst formats are both declared to be supported, the tests shall be done for C2; the same chosen mapping type shall then be used for all tests.


3. Conclusion
Issue 1: TDLC300-100 propagation conditions for long preamble formats
Observation 1: In TDLC300-100 channel with frequency offset 400Hz, the difference between non-HST format 0 and HST format 0 restricted set A/B is around 0.3~1.4dB.
Proposal 1: Agree with Option 2 that do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements. 

Issue 2: PRACH high speed support declaration for HST
Proposal 2: Agreed with Option 1c that one declaration table entry for short and long format..

Issue 3: Test applicability for long PRACH format restricted set type A and B
Observation 2: Short PRACH format A2 and C2 have similar HST performance, whose SNR for the same test cases are around 3dB worse than B4.
Proposal 4: Adding following applicability for short PRACH format
 •	8.1.2.1.x Applicability of requirements for different burst PRACH formats  
Unless otherwise stated, PRACH requirement tests for burst PRACH format A2/B4/C2 shall apply only for the burst format declared to be supported (see D.110 in table 4.6-1). If B4 burst format is declared to be supported, the tests for B4 shall not be skipped. If both A2 and C2 burst formats are both declared to be supported, the tests shall be done for C2; the same chosen mapping type shall then be used for all tests.
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