3GPP TSG-RAN5 Meeting #85R5-197733

Reno, Nevada, United States, 18th Nov 2019 - 22nd Nov 2019
Title:

Frequency range of Band n259
Source:




NTT DOCOMO, INC.
Agenda Item:


5.3.18.10
Document for:

Discussion and Endorsement
1 Introduction

During the RAN5#84 (Aug-2019), WID for new NR band n259 was endorsed in [1]. However, upper edge of Band n259 (43.5 GHz) exceeds current MU assumption. The purpose of this contribution is followings.
1) To define WF for handling of Band n259 in terms of frequency range and MU analysis
2) To clarify open issues and action points for next meeting (RAN5#86, Feb-2020)
2 Discussion

2.1 Definition of Band n259
Band definition of Band n259 is described as below according to WF [2].
Observation 1
: Upper limit of Band n259 (43.5 GHz) exceeds upper limit of Band n260 (40.0 GHz).
Observation 2
: Total bandwidth of Band n259 (4 GHz) also exceeds current maximum value (3 GHz).
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2.2 Frequency range for MU analysis

Frequency range is critical factor for NR MU analysis. In the traditional approach, FR2 MU analysis is conducted for each frequency range, which are FR2a (23.45 ≤ f ≤ 32.125 GHz) and FR2b (32.125 < f ≤ 40.8 GHz). For example, MU threshold for EIRP is defined as below table according to TR 38.903 [3]. MU value for FR2a is 4.89 dB while MU for FR2b is 5.09 dB. On the other hand, MU value is “frequency range agnostic” for some test cases (e.g. frequency error).
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Fig 2.2-1. Frequency range of Band n259
Table B.3-1: MU threshold for EIRP measurement for UE maximum output power

	Frequency
	MBW
	Power (NOTE2)
	Threshold MU value [dB] (NOTE1)

	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = Max Output Power
	4.89

	
	
	
	

	32.125GHz < f <= 40.8GHz
	
	
	5.09

	
	
	
	


Table 2.2-1 MTSU vs. Frequency range
	Test cases
	Frequency range

dependency
	MU for FR2a
	MU for FR2b

	MOP (EIRP)
	Yes
	±4.89 dB
	±5.09 dB

	MOP (TRP)
	Yes
	±4.42 dB
	±4.62 dB

	Frequency error
	No
	±0.01 PPM
	±0.01 PPM

	SEM
	Yes
	±4.94 dB
	±5.32 dB

	REFSENS
	No
	±5.19 dB
	±5.19 dB

	EIS spherical coverage
	No
	[±4.90 dB]
	[±4.90 dB]

	Other TCs
	TBD
	-
	-


2.3 Frequency range for Band n259

As described in section 2.1 and 2.2, Band n259 (44.3 GHz = 43.5 GHz + 800 MHz for in-band measurement) exceeds current MU assumption in terms of frequency range. In order to define MU and corresponding TT values for Band n259, WF is required. Possible options and Pros, Cons are listed below.
Table 2.3-1. Possible options for MU analysis of Band n259
	Options
	Detail
	Frequency range

	#1-1
	To extend upper limit of FR2b to 44.3 GHz to include Band n259.
1) MU analysis will be conducted with assumption that upper limit is 44.3 GHz. FR2b MU analysis needs to be conducted again.
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	#1-2
	To extend upper limit of FR2b to 44.3 GHz to include Band n259.
2) MU analysis will be conducted with assumption that upper limit is 40.8 GHz. No need to conduct FR2b MU analysis again.
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	#2-1
	To define new frequency range for Band n259 (e.g. FR2c, 38.7 ≤ f ≤ 44.3 GHz).

1) MU and TT for Band n259 are defined based on FR2c analysis. All MU analysis needs to be conducted again for Band n259.
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	#2-2
	To define new frequency range for Band n259 (e.g. FR2c, 38.7 ≤ f ≤ 44.3 GHz).

2) MU for Band n259 is defined based on FR2c analysis. On the other hand, TT for Band n259 uses same value as existing FR2b in order not to delay RAN5 work and not to apply much relaxation.
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	#2-3
	To define new frequency range for Band n259 (e.g. FR2c, 38.7 ≤ f ≤ 44.3 GHz).
3) To adopt scaling to achieve MU and TT value for Band n259.
(MUn259 = α x MUFR2b)
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	#3
	To select only “Low range” as test point in order to be covered by existing FR2b.
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Table 2.3-2. Pros and Cons for each option
	Options
	Pros
	Cons

	#1-1
	Suitable MU and TT for Band n259
	MU analysis for newly defined FR2b (up to 44.3 GHz) is required again. MU and TT for Band n260 need to be updated and becomes larger.

	#1-2
	Additional work is not needed, and RAN5 can complete Band n259 and n260 in a same time.
	Test requirement for Band n259 becomes little tighter. Not suitable MU for Band n259.

	#2-1
	Suitable MU and TT for Band n259
	Additional MU analysis for FR2c will be required, and completion target will be delayed.

	#2-2
	Suitable MU for Band n259 will be defined. RAN5 can complete Band n259 work (test requirement) on time when the same time as Band n260.
	Test requirement for Band n259 becomes little tighter.

	#2-3
	Suitable MU for Band n259 may be defined.
	Additional MU analysis for FR2c will be required. (However, work may be lower than that of Option 2-1.)

	#3
	Additional work is not needed, and Suitable MU and TT may be defined.
	Higher range of Band n259 will be never tested in conformance test including certifications.


Considering MU analysis and completion target (market demand described in section 2.1 in [4]), Option 2-2 is preferred.
Proposal 1
: To adopt Option 2-2 as baseline for Band n259.

In addition, as described in table 2.2-1, common MU and corresponding TT values are defined regardless of frequency range for some test cases (e.g. frequency range). It can be proposed that reusing existing MU and TT values for Band n259 for specific test cases.
Proposal 2
: Reuse MU and TT of FR2b to Band n259 for Frequency error, REFSENS and EIS spherical coverage.
2.4 Action points for the future meetings

Meeting schedule (RAN4, 5) can be summarized as below. Completion target is RAN5#87 (May-2020) and only 2 meetings are left exclusive of RAN5#85 (Nov-2019). In order to complete RAN5 work on time, it is highly required to clarify open issues and action points for each future meeting in terms of MU analysis.
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RAN5#84 (Nov-2019)
· To endorse WFs (time plan, priority, MU assumption, TT)
RAN5#86 (Feb-2020)
· To complete MU analysis of P1 and P2 test cases. [To be updated during RAN5#85]
RAN5#87 (May-2020)
· To complete MU analysis of P3 test cases. [To be updated during RAN5#85]
3 Proposal
Proposal 1
: To adopt Option 2-2 as baseline for Band n259.
Proposal 2
: Reuse MU and TT of FR2b to Band n259 for Frequency error, REFSENS and EIS spherical coverage.
	Options
	Detail
	Frequency range

	#2-2
	To define new frequency range for Band n259 (e.g. FR2c, 38.7 ≤ f ≤ 44.3 GHz).

2) MU for Band n259 is defined based on FR2c analysis. On the other hand, TT for Band n259 uses same value as existing FR2b in order not to delay RAN5 work and not to apply much relaxation.
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