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1 Introduction

In RAN4 #83 initial agreements on the RAN4 UE RF and Performance requirements specifications were made [1]: 

	· Define Technical Specifications as follows
· Technical Specification for NR range 1

· Technical Specification for NR range 2 

· Technical Specification for NR interworking between NR range1 + NR range2 and between NR and LTE 

· Update WID accordingly

· For performance requirements:
· Study what is impact to performance requirement documentation structure in light of agreements above
· Consider also locations of general definitions


In RAN4 #84 further agreements on the specifications structure were reached [2-3]:

	· RF specs

· 38.101-1, Technical Specification for NR range 1 for UE RF requirements

· 38.101-2, Technical Specification for NR range 2 for UE RF requirements

· 38.101-3, Technical Specification for NR interworking between NR range1 + NR range2 and between NR and LTE for UE RF requirements

· Performance specs

· 38.101-4, Technical Specification for NR UE performance requirements including following

· NR range 1 

· NR range 2

· NR interworking between NR range1 + NR range2 and between NR and LTE for UE performance requirements


A number of agreements on the details of the TS 38.101-4 structure were made RAN4 #86bis [4]:

	· Open issues
· Issue 1: How to differentiate  frequency ranges / different test methods

· Option1: Using  separate sections for Conductive test and OTA test (‘Pure baseband test’)

· Option2: Using separate tables or dedicated sub-section to clarify the applicable rules for frequency ranges and test methods

· Option 3: Using separate sections for different frequency ranges (FR1, FR2, and interworking across FR1+FR2)

· Issue 2: Sub-sections under demodulation requirements: the first level sub -sections can be divided by physical channels (PDSCH, PDCCH ,PBCH and SDR).

· Issue 3: Sub-sections under CSI requirements: the first level sections can be divided by CSI reporting contents (CQI, PMI, RI, [CRI],[LI] and [L1 RSRP]).

· Issue 4: Number of Receiver antennas: 1Rx, 2Rx, 4Rx 

· 1Rx (void for Rel-15), 2Rx, 4Rx (only applicable for FR1 in Rel-15)

· Issue 5: Duplex mode, CA/DC: 
· Single carrier FDD, Single carrier TDD, CA/DC, EN DC, SUL

· Option 1: Using different tables for different CA/DC/SUL combinations i.e. Intra-band contiguous EN-DC, Intra-band non-contiguous EN-DC ,Inter-band EN-DC within FR1, Inter-band EN-DC including FR2, Intra-band contiguous CA, Intra-band non-contiguous CA, Inter-band CA  within FR1, Inter-band CA including FR2,Inter-band DC between  FR1 and FR2, Inter-band CA between  FR1 and FR2; NR band combination for SUL

· The exact set of test cases for single carrier and CA (CA/DC, EN DC, SUL) is subject to further discussion

· Issue 6: How to differentiate WIs/features
· Option 1: Using separate sections for different WIs/features

· Option 2: Treating case by case pending on  test cases introduced

· Skeleton Options
· Option 1
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· Option 2
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· Option 3
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· Option 4
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In this contribution we provide our further views on the remaining open issues for the TS 38.101-4 specification structure.
2 Discussion

2.1 
How to differentiate frequency ranges / different test methods 
In the previous meeting 3 options on how to differentiate frequency ranges / different test methods were discussed:

· Option1: Using  separate sections for Conductive test and OTA test (‘Pure baseband test’)

· Option2: Using separate tables or dedicated sub-section to clarify the applicable rules for frequency ranges and test methods

· Option 3: Using separate sections for different frequency ranges (FR1, FR2, and interworking across FR1+FR2)

The RAN4 WG has already agreed to split the UE RF requirements specification into NR frequency range 1 (sub-6GHz) and NR frequency range 2 (mmWave). Also, a separate specification for NR Frequency ranges 1, 2 and LTE/NR interworking is planned. At the same time, we would like to note that at this moment additional frequencies are being discussed in application to the next releases and whether the new frequencies can be introduced as an extension of one of the existing frequency ranges or as new frequency range is yet unclear. In our understanding, the key difference for FR1 and FR2 from the performance requirements specification perspective is the test methodology rather than the actual frequency range. Hence, separate sections for different frequency ranges may not be completely justified. Instead, the applicability rules sections can be used to specify the relations between the particular test cases and different test cases (if any).

All LTE performance requirements are tested using conducted test methodology. For the NR sub-6GHz frequency range conducted test methodology is also considered to be feasible. Meantime, for the mmWave frequency range conducted test methodology is not feasible and OTA methodology should be used as currently discussed in the scope of the NR testability SI. Based on the RAN4 AH1801 agreements the mmWave test methodology will focus on BB verification and it is anticipated the overall test setup from the RAN4 specification perspective will be very similar to the conducted test for LTE. Furthermore, in the future additional OTA test methods for FR1 can be introduced as well and specification structure should be flexible to allow this.

The RAN4 WG should discuss on how to incorporate different test methodologies into the specification and whether any differentiation in terms of the performance requirements description are needed. In particular, it is important to understand the eventual difference of the conducted and OTA baseband test setups before making the decision on the specification principles to capture the two methods. In general case, if the methodologies are aligned in terms of test setups and methods, the particular differentiation between the methods may not be done. In our view the difference between the test setups for the Conducted FR1 and OTA BB FR2 test methods will be quite small and test metrics could be reused. 
Observation #1: There is no fundamental difference in FR1/FR2 and Conducted/OTA requirements in terms of how they will be captured in the TS 38.101-4
Therefore, to ensure forward extensibility, we suggest to specify FR and test method for each particular test/requirement (e.g. using applicability section).

Proposal #1:
Do not use separate sections for Conductive test and OTA tests or for different frequency ranges. Specify applicable FR and test method for each particular test/requirement.
2.2 How to differentiate WIs/features

In the previous meeting 2 options on how to differentiate the WIs/Features were discussed:

· Option 1: Using separate sections for different WIs/features

· Option 2: Treating case by case pending on  test cases introduced

The TS 36.101 specification structure has changed a lot since the Rel-8 and multiple new features/requirements were introduced. In accordance to our observations there are no clear stable principles on how to add the requirements for the new features and, hence, sometimes it is done differently for different WIs/features. For example, the DL demodulation performance requirements (except MBMS) are captured in the TS 36.101 Section 8, while the SL demodulation requirements are split into multiple Sections 11, 12, and 14. Furthermore, requirements for some of the features (e.g. eMTC) are introduced as new sub-sections in the Section 8, while some of the features are introduced in a way of adding new PDSCH/PDCCH/etc test cases. Using multiple different approaches complicates the specification and makes it more difficult for a reader to understand the scope of the requirements and associated applicability rules. 

In our view, RAN4 should define clear principles of adding new test cases for the new features which are expected to come after the performance part of the Rel-15 WI is complete. For example, it would be beneficial to introduce mechanisms to clearly identify the WI for each test case. The following approaches can be considered: 

· Option 1: Information on the associated WI included in the test title:

· X.1 Performance requirements

· X.1.1 PDSCH requirements [WI Y]

· X.1.2 PDSCH requirements [WI Z]

· Option 2: Introduce separate sections for the requirements associated with certain particular WI. For example the requirements associated with NR baseline Rel-15 functionality can be introduced as a part of one section and the requirements associated with the new Rel-16 features will be introduced in new sections on the same level with Rel-15 requirements (i.e. clauses for different WIs are organized on the same level).

· X.1 Performance requirements [WI X]

· X.1.1 PDSCH requirements

· X.1.2 PDCCH requirements

· …

· X.2 Performance requirements [WI Y]
· X.2.1 PDSCH requirements

· X.2.2 PDCCH requirements

· …

It is expected that similar to LTE in the future multiple new WIs / Features will be introduced. It is difficult to predict the set of requirements introduced for the particular it. So, to ensure that we avoid possible issues with the specifications structure in the future it is recommended to have a specific section each new WI/Feature (i.e. Option 2 is preferred).
In the previous meetings there were comments that assuming uncertainty of future WIs/features the exact method on how to capture the requirements for new features can be discussed in the next release and treated case by case. In order to address the respective comments and same time ensure that the specification can be easily extended in the future we suggest to introduce “Base DL performance requirements” general section at current stage.

· Base DL Performance requirements

· Demodulation requirements

· PDSCH demodulation requirements

· PDCCH demodulation requirements

· CSI reporting requirements

Proposal #2:
Introduce mechanisms to clearly identify the feature/WI for each test case and requirements. Use separate sections for different WIs/features.

2.3 How to capture Duplex mode, CA/DC requirements

The existing LTE specification defines FDD, TDD, TDD-FDD CA and LAA requirements at the same level. Same time, the CA/DC requirements for the case of same duplexing modes in PCell/Scell are included as sub-sections of the FDD and TDD sections. 

· X PDSCH requirements

· X.1 FDD

· Single carrier

· CA requirements (FDD-FDD)

· X.2 TDD

· Single carrier

· CA requirements (TDD-TDD)

· X.3 TDD-FDD CA

· X.4 LAA

In RAN4 86bis the following approaches were discussed:

· Single carrier FDD, Single carrier TDD, CA/DC, EN DC, SUL

· Option 1: Using different tables for different CA/DC/SUL combinations i.e. Intra-band contiguous EN-DC, Intra-band non-contiguous EN-DC, Inter-band EN-DC within FR1, Inter-band EN-DC including FR2, Intra-band contiguous CA, Intra-band non-contiguous CA, Inter-band CA  within FR1, Inter-band CA including FR2,Inter-band DC between  FR1 and FR2, Inter-band CA between  FR1 and FR2; NR band combination for SUL

· The exact set of test cases for single carrier and CA (CA/DC, EN DC, SUL) is subject to further discussion

In our view the general structure of the CA requirements needs further discussion and it is not yet clear what type of requirements will be introduced in Rel-15 and which will be postponed. In particular, RAN4 should discuss the principles on how to structure the requirements by addressing the following questions:

1) Whether to differentiate requirements / sections for EN-DC and NR CA

2) Whether to differentiate requirements / sections for intra-band contiguous, intra-band non-contiguous, inter-band CA.

3) Whether to differentiate requirements / sections for FDD-FDD, FDD-TDD, TDD-TDD CA band combinations

4) Whether to differentiate requirements / sections for CA band combinations with different number of carriers

5) Whether and how to capture SUL requirements
6) Whether to differentiate DC/CA requirements

From LTE perspective the requirements were differentiated in terms of FDD-FDD, FDD-TDD, TDD-TDD only. No additional differentiation was considered. In our view, in Rel-15 requirement shall first focus on the single carrier case the CA requirements structure can be further discussed once the scope of the associated requirements becomes clearer. So, the following initial spec structure is suggested:
· X PDSCH requirements

· X.1 Single Carrier FDD

· X.2 Single Carrier TDD

· X.3 [CA / EN-DC requirements] (exact subsections can be added at a later stage
Proposal #3:
Postpone definition of the CA requirements spec section structure till the requirements scope becomes clearer. Further discuss the following questions:
1) Whether to differentiate requirements / sections for EN-DC and NR CA

2) Whether to differentiate requirements / sections for intra-band contiguous, intra-band non-contiguous, inter-band CA.

3) Whether to differentiate requirements / sections for FDD-FDD, FDD-TDD, TDD-TDD CA band combinations

4) Whether to differentiate requirements / sections for CA band combinations with different number of carriers

5) Whether and how to capture SUL requirements

6) Whether to differentiate DC/CA requirements
2.4 Applicability rules

The existing performance requirements applicability rule are not very transparent and RAN4 should further discuss a methodology to improve test case applicability for NR. One of possible approaches would be to introduce and clear mapping between the particular UE capabilities or combinations of capabilities with the associated test cases.

2.5 Test case template
In order to ensure consistent structure a unified approach for the test case descriptions similar to TS 36.101 shall be used. In addition, we suggest to clearly state the test purpose and test applicability as a part of the test case description. The general structure for single link test could be defined as follows.

X.1.1 PDSCH requirements

The parameters specified in Table X.1.1 -1 are valid for all tests in section X.1.1 unless otherwise stated.
Table X.1.1 -1: Common Test Parameters 

	Parameter
	Unit
	Value

	
	
	

	
	
	

	NOTE 1: 


X.1.1.1 Requirement #1

<Requirements purpose> …

<Requirements applicability> …

The test parameters are specified in Table X.1.1.1-1. 

Table X.1.1.1-1: Test Parameters

	Parameter
	Unit
	Value

	
	
	

	
	
	

	NOTE 1: 


The minimum performance requirements are specified in Table X.1.1.1.4-1. 

Table X.1.1.1-1: Minimum performance requirements

	Test number
	FRC
	OCNG pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	R.PDSCH.2 FDD
	OP.1 FDD
	TBA
	1x2 Low
	70
	TBA


Proposal #4:
Use the requirements section template in Section 2.5.

2.6 FRC template

For FRC definition a common template for PDSCH/PDCCH FRCs needs to be discussed. In addition, RAN4 should further discuss on how to organize the FRC numbering and classification. The following example of PDSCH FRC can be considered (for the case of slot based transmissions). RAN4 should further discuss the appropriate structure for non-slot based transmissions.
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20

	Subcarrier spacing
	kHz
	15
	15
	15
	15

	Subcarrier spacing configuration 
[image: image5.wmf]m


	
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	9
	9
	9
	9

	MCS Index
	
	TBA
	TBA
	TBA
	TBA

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	    For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A

	    For Slots 1,2,3,4,6,7,8,9
	Bits
	1672
	3368
	5120
	6912

	Transport block CRC
	Bits
	16
	16
	24
	24

	LDPC base graph
	
	1
	1
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slot 0
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slots 1,2,3,4,6,7,8,9
	CBs
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	
	
	
	

	    For Slot 0
	Bits
	N/A
	N/A
	N/A
	N/A

	    For Slots 1,2,3,4,6,7,8,9
	Bits
	5400
	11232
	17064
	22896

	Max. Throughput averaged over 1 frame
	Mbps
	1.504
	3.031
	4.608
	6.220

	Note 1: TBA


Proposal #5:
Use the FRC template in Section 2.6.

3 Conclusion

In this contribution we provide our views on the TS 38.101-4 specification structure and also discuss on the principles of the NR UE performance requirements specification. In summary, we make the following proposals. 

Proposal #1:
Do not use separate sections for Conductive test and OTA tests or for different frequency ranges. Specify applicable FR and test method for each particular test/requirement.
Proposal #2:
Introduce mechanisms to clearly identify the feature/WI for each test case and requirements. Use separate sections for different WIs/features.

Proposal #3:
Postpone definition of the CA requirements spec section structure till the requirements scope becomes clearer. Further discuss the following questions:

1) Whether to differentiate requirements / sections for EN-DC and NR CA

2) Whether to differentiate requirements / sections for intra-band contiguous, intra-band non-contiguous, inter-band CA.

3) Whether to differentiate requirements / sections for FDD-FDD, FDD-TDD, TDD-TDD CA band combinations

4) Whether to differentiate requirements / sections for CA band combinations with different number of carriers

5) Whether and how to capture SUL requirements

6) Whether to differentiate DC/CA requirements
Proposal #4:
Use the requirements section template in Section 2.5.

Proposal #5:
Use the FRC template in Section 2.6.

The Draft TS is also attached.

[image: image6.emf]Draft TS 38.101-4.doc
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Foreword


This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).


The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:


Version x.y.z


where:


x
the first digit:


1
presented to TSG for information;


2
presented to TSG for approval;


3
or greater indicates TSG approved document under change control.


y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.


z
the third digit is incremented when editorial only changes have been incorporated in the document.


1
Scope


The present document establishes the minimum performance requirements for NR User Equipment (UE).

2
References


The following documents contain provisions which, through reference in this text, constitute provisions of the present document.


-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.


-
For a specific reference, subsequent revisions do not apply.


-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.


[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".


…


[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".


It is preferred that the reference to 21.905 be the first in the list.


3
Definitions, symbols and abbreviations

3.1
Definitions


For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].


Definition format (Normal)


<defined term>: <definition>.


example: text used to clarify abstract rules by applying them literally.


3.2
Symbols


For the purposes of the present document, the following symbols apply:


Symbol format (EW)


<symbol>
<Explanation>


3.3
Abbreviations


For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].


Abbreviation format (EW)


<ACRONYM>
<Explanation>


4
General

4.1
[Receiver antenna capabilities]

4.2
[Applicability of requirements]

5
Base DL Performance requirements [NR_newRAT]

5.1
[General]


5.2
Demodulation requirements


5.2.1
PDSCH demodulation requirements


5.2.1.1
Single carrier FDD

5.2.1.1.1
2RX ports requirements

5.2.1.1.1.1



Requirement #1

5.2.1.1.1.2



Requirement #2

5.2.1.1.2
4RX ports requirements

5.2.1.1.2.1



Requirement #1

5.2.1.1.2.2



Requirement #2

5.2.1.2
Single carrier TDD

5.2.1.1.1
2RX ports requirements

5.2.1.1.2
4RX ports requirements

5.2.1.3
[CA requirements]

5.2.2
PDCCH demodulation requirements


5.2.1.1
Single carrier FDD

5.2.1.1.1
2RX ports requirements

5.2.1.1.2
4RX ports requirements

5.2.1.2
Single carrier TDD

5.2.1.1.1
2RX ports requirements

5.2.1.1.2
4RX ports requirements

5.2.3
PBCH demodulation requirements


5.2.4
SDR requirements


5.3
CSI reporting requirements


5.3.1
CQI reporting

5.3.2
PMI reporting

5.3.3
RI reporting

5.3.4
CRI reporting

5.3.5
[LI reporting]

5.3.6
[CRI/L1-RSRP reporting]

Annex A (normative):
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A.2
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B.4
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B.5
Interference models
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