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Introduction
In this paper we share our view on the applicability of BS demodulation performance requirements for HST FR2 scenario. The following two aspects are discussed:
1. Whether HST FR2 requirements are applicable to FR2-2 frequency sub-range.
2. Applicability of manufacturer’s declarations for high speed train (D.109) and PRACH format for high speed train (D.111) to HST FR2.
The proposals of the paper are reflected in our accompanying draft CR [5] and maintenance draft CRs [4] [6].

Discussion
On FR2 sub-ranges for HST FR2 requirements
Carrier frequencies above 50 GHz were considered in 3GPP Rel-17, and due to that two frequency sub-ranges were defined in TS 38.104:
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5.1	General
[bookmark: _Hlk494631479]The channel arrangements presented in this clause are based on the operating bands and BS channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and BS channel bandwidths may be considered in future releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to the present version of the specification are identified as described in table 5.1-1. Whenever FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be applied, unless otherwise stated.
Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-1
	24250 MHz – 52600 MHz

	
	FR2-2
	52600 MHz – 71000 MHz






From the definition above it follows that whenever FR2 is referred, both the FR2-1 and FR2-2 frequency shall be applied. However, following HST FR2 the WID [1] and the discussions in the WI, in Rel-17, only carriers up to 30GHz were considered:
	4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
· Investigate and specify the following scenarios 
· NR SA single carrier scenario in FR2
· Focused on train roof-mounted high-power devices 
· Single panel, i.e. only one active antenna panel at a time, as baseline antenna assumption 
· The target applicable frequency is up to 30GHz. The candidate frequency bands including band n261, n257 and n258.



Current definition of operating bands and channel arrangements in TS 38.104, Clause 5.1 assumes that HST FR2 requirements are applicability both in FR2-1 and FR2-2. However, in the HST FR2 WI only target applicable frequencies up to 30GHz were considered.
RAN4 to limit the HST FR2 BS demodulation performance requirements to FR2-1 band only.

If Proposal 1 above is agreeable, then the easiest way to limit the frequency range to FR2-1 for HST FR2 could be to add an exception directly into Clause 5.1, similarly to how it is done in TS 38.133, Clause 3.6.13. For example,
	5	Operating bands and channel arrangement
5.1	General
…
Whenever FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be applied, unless otherwise stated or except for the following cases:
· HST FR2 requirements in all corresponding clauses are only applicable for FR2-1.



Add an exception to operating bands and channel arrangement (Clause 5.1 of TS 38.104) that HST FR2 requirements are applicable to FR2-1 only.


On manufacture declarations and applicability rules
At RAN4#103-e it was agreed to clarify Rel-16 HST FR1 manufacturer’s declarations and applicability rules and to re-use some of those for HST FR2 [1]:
	1.2	Manufacturer’s declarations and applicability rules

Issue 2-2-1: Clarify Rel-16 manufacturer’s declarations and applicability rules to explicitly apply to FR1
Agreements:
Yes, for applicability rules.
Existing manufacture declaration D.109 can be reused for FR2 HST.
Modify this declaration to also be applicable to BS type 2-O, i.e., n/a is changed to x for BS type 2-O for D.109.

Issue 2-2-2: Implement Issue 2-2-1 in NR_HST or NR_HST_FR2
Agreements:
Use NR_HST_FR2 to implement any required FR1/FR2 distinctions starting from Rel-17.




However, as it is shown below, the declaration D.109 left without changed in the table 4.6-1 of TS 38.141-2 even though applicability for  BS type 2-O was added in square brackets in big CR [3].
	D.109
	High speed train
	Declaration of high speed train scenario support, i.e. HST support or no HST support
	c
	x
	n/a

	D.110
	Maximum speed of high speed train for PUSCH
	Declaration of supported maximum speed for high speed train scenario, i.e. 350 km/h or 500 km/h. 
This declaration is applicable to PUSCH for high speed train and UL timing adjustment only if BS declares to support high speed train in D.109.
	c
	x
	n/a

	D.111
	PRACH format for high speed train
	Declaration of supported PRACH format(s) for high speed train scenario, i.e. format 0 restricted set type A, format 0 restricted set type B, format A2, format B4, format C2.
This declaration is applicable to PRACH for high speed train only if BS declares to support high speed train in D.109.
	c
	x
	n/a

	D.112
	Interlaced formats
	Declaration of support of interlaced PUSCH and PUCCH formats, i.e. interlaced format support or no interlaced format support. 
	c
	x
	n/a

	D.113
	PRACH format with LRA = 1151 for 15 kHz SCS and LRA = 571 for 30 kHz SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [17], i.e., format: A2, B4, C2.
 
Declaration of the supported SCS(s) per supported PRACH format as specified in TS 38.211 [17], i.e., 15 kHz, 30 kHz or both.
	c
	x
	n/a

	D.114
	CG-UCI
	Declaration of support of GC-UCI multiplexed on PUSCH as specified in TS 38.211 [17]. 
	c
	x
	n/a

	D.115
	2-step RA
	Declaration of support of 2-step RA type. 
	c
	x
	x



Manufacturer’s declaration of high speed train scenario support D.109 in TS 38.141-2 was not extended to BS type 2-O.

In addition to that, if existing PRACH applicability rules are followed, it is not obvious, what declaration shall be used for HST FR2 scenario. In TS 38.141-2 the following relevant applicability rules are defined:
	8.1.2.3.1	Applicability of requirements for different formats
Unless otherwise stated, PRACH requirement tests shall apply only for each PRACH format declared to be supported (see D.103 in table 4.6-1).

8.1.2.3.4	Applicability of requirements for different restricted set types of long PRACH format 0
Unless otherwise stated, PRACH requirement tests for long PRACH preamble 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.



Note, that there is also a misprint in the reference to declaration index in 8.1.2.3.4: it shall be D.111 instead of D.110. We have provided a correction in accompanying Rel-16 maintenance CRs [4] to 38.141-2.
Manufacture’s declaration D.103 is not relevant to HST FR2 because there is already existing declaration D.111 created specifically for high speed train scenario. However, D.111 is defined only to HST FR1, i.e., to BS type 1-H and BS type 1-O.
There is no manufacturer’s declaration for the supported PRACH formats for HST FR2.
RAN4 to apply manufacturer’s declaration D.111 (PRACH format for high speed train) also to BS type 2-O, i.e. for HST FR2.

The Observation 2 and Proposals 3 are reflected in our accompanying draft CR [5] to TS 38.141-2.

On the other hand, applicability rule 8.1.2.3.1 requires that all PRACH formats declared with D.103 have to be tested. There is no such applicability rule defined for high speed train PRACH formats declared with D.111. At the same time, applicability rule 8.1.2.3.4 that references declaration D.111 is only relevant to long PRACH formats with different restricted sets.
Applicability rule 8.1.2.3.1 specifies that PRACH requirement tests shall apply only for each PRACH format declared to be supported but it references only declaration D.103.
Extend applicability rule 8.1.2.3.1 to specify that RACH requirement tests shall apply only for each high speed train PRACH format declared to be supported with declaration D.111.
Since such an extension of applicability rule 8.1.2.3.1 is relevant not only to HST FR2 but also to HST FR1, we include it in our accompanying Rel-16 maintenance CRs [4] [6].


Conclusion
In the paper, we share our view that HST FR2 BS demodulation performance requirements are applicable only to FR2-1 frequency sub-range and manufacturer’s declarations D.109 and D.111 should be extended to FR2 HST.
The following observations and proposals are made:
1. Current definition of operating bands and channel arrangements in TS 38.104, Clause 5.1 assumes that HST FR2 requirements are applicability both in FR2-1 and FR2-2. However, in the HST FR2 WI only target applicable frequencies up to 30GHz were considered.
1. RAN4 to limit the HST FR2 BS demodulation performance requirements to FR2-1 band only.
1. Add an exception to operating bands and channel arrangement (Clause 5.1 of TS 38.104) that HST FR2 requirements are applicable to FR2-1 only.

Manufacturer’s declaration of high speed train scenario support D.109 in TS 38.141-2 was not extended to BS type 2-O.

There is no manufacturer’s declaration for the supported PRACH formats for HST FR2.
RAN4 to apply manufacturer’s declaration D.111 (PRACH format for high speed train) also to BS type 2-O, i.e. for HST FR2.

Applicability rule 8.1.2.3.1 specifies that PRACH requirement tests shall apply only for each PRACH format declared to be supported but it references only declaration D.103.
Extend applicability rule 8.1.2.3.1 to specify that RACH requirement tests shall apply only for each high speed train PRACH format declared to be supported with declaration D.111.
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