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1. Introduction
In RAN4#94e, a way forward was discussed on NR HST BS demodulation requirements [1], and it was agreed except slide 16 [2]:
	Agreements: The content in WF R4-2002405 except slide 16 is agreed with additional agreements as following:
•	TDLC300-100 propagation conditions for short preamble formats and long preamble formats
o	Do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for short preamble formats as they are already defined in “normal mode” PRACH. Remove the cases from the simulation result summary template.
o	FFS on whether not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats.


The main open issues are listed below:
	Open issues:
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For UL TA:
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In this contribution, we provide our views on these open issues.
2. Discussion
TDLC300-100 for preamble
TDLC300-100 for short preamble was excluded due to the fact that they are already defined in “normal mode” PRACH. Table 8.4.2.2-1 also defines missed detection for TDLC300-100 with long preamble, so it can also be excluded under the similar consideration.
Proposal 1: Do not introduce requirements for TDLC300-100 with 400 frequency offset for long preambles based on the similar consideration as short preambles.

Organization of HST PUSCH requirements in specs
In LTE, a separate section was created for high speed train scenarios. It is natural to follow similar way. Furthermore, most of parameters in respect to 350km/h and 500km/h are the same, so a common table for both speeds is preferred for the sake of readability and conciseness of specs.
Proposal 2: Create a new section capturing requirements for HST PUSCH, and one common table for both 350km/h and 500km/h.
Similar consideration can apply to HST PRACH.
Proposal 3: Create a new section capturing requirements for HST PRACH, and one common table for both 350km/h and 500km/h.

Declaring support of two speeds and testing
Normally, if a BS declare support of HST PUSCH, HST PRACH and UL TA for 350km/h, then the corresponding requirements should be tested. And this is the case for 500km/h.
But there is one essential issue: should 350km/h and 500km/h be treated independently for both declaration and testing? A BS declaring to support 500km/h will reasonably support a lower speed 350km/h, thus declaration support of 500km/h implies its support of 350km/h automatically. Therefore, we propose to slightly change the declared item as “maximum supported speed”, which may be either 350km/h or 500km/h.
Proposal 4: Introduce a new declared item “Maximum supported speed”, either 350km/h or 500km/h, for HST PUSCH, HST PRACH and UL TA.
If a BS declares its maximum supported speed as 500km/h, then only 500km/h requirements should be tested, and if a BS declares it maximum supported speed as 350km/h, then only 350km/h requirements should be tested. In this way test efforts can be reduced as well. 
Proposal 5: Only requirements corresponding to the declared maximum supported speed should be tested.

Introduction of 1T1R requirement in tunnel scenario
It was confirmed by some operator that 1T1R in tunnel scenario in real deployments. In this case, some performance requirements should be introduced, but for the sake of reducing testing efforts, only conducted tests are intended, therefore, option 3 would be a good compromise.
Proposal 6: Introduce IT1R requirements in tunnel scenario but do not cover OTA test.

Test metric for UL TA
There is one concern that the test metric for UL TA should take into account the estimated timing offset error. But this is actually an implementation issue. Even there could be some receivers which do not need to estimate the timing offset at all. So from standardization perspective, it is not necessary to specify a test metric associated with a timing offset estimation error.
Proposal 7: Keep test metric for UL TA as it is now.
3. Conclusion
In this paper, we have the following proposals for open issues on HST BS demodulation requirements:
Proposal 1: Do not introduce requirements for TDLC300-100 with 400 frequency offset for long preambles based on the similar consideration as short preambles.
Proposal 2: Create a new section capturing requirements for HST PUSCH, and one common table for both 350km/h and 500km/h.
Proposal 3: Create a new section capturing requirements for HST PRACH, and one common table for both 350km/h and 500km/h.
Proposal 4: Introduce a new declared item “Maximum supported speed”, either 350km/h or 500km/h, for HST PUSCH, HST PRACH and UL TA.
Proposal 5: Only requirements corresponding to the declared maximum supported speed should be tested.
Proposal 6: Introduce IT1R requirements in tunnel scenario but do not cover OTA test.
Proposal 7: Keep test metric for UL TA as it is now.
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. ngh speed support declaration for HST PUSCH

Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.
A BS that only declares to support 500kph does not need to test 350kph. A BS that declares to support both 350kph
and 500kph needs to test both.

Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both.

A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as
passed (i.e., skip 350kph).

Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both.

A BS that declares to support 500kph needs to test both 500kph and 350kph (i.e., no skipping).

Other options not precluded.

*  High speed support declaration for HST PRACH

Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.

A BS that only declares to support 500kph does not need to pass 350kph test, with long format or other format. A BS that
declares to support both 350kph and 500kph needs to test both.

Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both.

A BS that declares to support 500kph and passes the tests for 500kph with short format, it can also consider the tests for 350kph
with long format as passed (i.e., skip 350kph).

Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both.

A BS that declares to support 500kph needs to test with both 500kph and 350kph with long format (i.e., no skipping).

Other options not precluded.

. High speed support declaration for UL TA

Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.

A BS that only declares to support 500kph does not need to test scenarios with 350kph. A BS that declares to support
both 350kph and 500kph needs to test both.

Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both.

A BS that declares to support 500kph, and passes the tests for scenarios with 500kph, can also consider the tests for
scenarios with 350kph as passed (i.e., skip 350kph).

Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both.

A BS that declares to support 500kph needs to test scenarios with both 350kph and 500kph (i.e., no skipping).

Other options not precluded.




image4.png
* Introduce 1T1R requirements for the tunnel scenario
— Option 1: Introduce 1T1R requirements for the tunnel scenario.

— Option 2: Do not introduce 1T1R requirements for the tunnel
scenario.

— Option 3: Introduce 1T1R requirements for the tunnel scenario,
and limit tests to not cover OTA.
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* Test metric

— Option 1: SNR@70% of maximum throughput for the moving
UE.

— Option 2: Keep decision open. Study test metrics under time
estimation error.
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+  Organisation of high-speed train requirement sections for PUSCH in specifications

— 500kph
¢ Option 1:
— non-HST section
» Nochange
—  HST section used for 350kph
»  One new table for 500kph
¢ Option 2:
— non-HST section
» Nochange
—  HST section used for 350kph
» Merge 500kph with table for 350kph
¢ Option 3:
— non-HST section
» Nochange
—  New HST section 500kph
»  One new table for 500kph

* Other options not precluded
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Organisation of high-speed train requirement sections for - in
specifications

— 350kph:
¢ Option 1:
— Current section for non-HST
» New table long format restricted set type A
» New table long format restricted set type B
¢ Option 2:

— New section for HST
» New table format O restricted set type A
» New table format O restricted set type B

e Other options not precluded.

— 500kph:
¢ Option 1:
— Current section for non-HST
» Re-use tables short format and add high speed requirements (currently 500kph only).
¢ Option 2:
— Current section for non-HST
» New tables (per SCS) short format high speed requirements (currently 500kph only).
¢ Option 3:

— New section for HST used for 350kph
» New tables (per SCS) short format high speed requirements (currently 500kph only).

e Other options not precluded.




