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1 Introduction

Test applicability rule of EN-DC capable UEs are defined in TS 38.521-3 during previous meetings. With this applicability rule, LTE anchor agnostic approach will be applied to test cases which don’t have exceptional requirement in TS 38.101-3. The purpose of this contribution is to summarize which test cases are categorized as LTE anchor agnostic case about EN-DC inter-band within FR1.
2 Discussion

2.1 Applicability rule
Test applicability rule is defined in TS 38.521-3 [1] as below. All EN-DC combinations shall be tested with test cases which have exceptional requirements. On the other hand, one EN-DC combination per NR band will be tested if exceptional requirements are not captured in TS 38.101-3 [2].
In addition, it is not concluded which test case is categorized as exception/non-exception.
4.5
Applicability and test coverage rules 

(1) The applicability and test coverage rules for EN-DC only capable devices shall include the following:

(a) Test all the EN-DC exception test requirements as per test procedures in TS38.521-3.

(b) Test all the EN-DC FR2 non-exception test requirements in TS38.521-3 with test procedures which refer appropriately back to TS38.521-2. Test only one EN-DC combination per FR2 band for each EN-DC configuration as defined in section 5.5B of 38.101-3 using LTE anchor agnostic approach.

(c) Test all the EN-DC FR1 non-exception test requirements in TS38.521-3 with test procedures which refer appropriately back to TS38.521-1. Test using LTE anchor agnostic approach. 
2.2 Summary of applicability of LTE anchor agnostic
Applicability of LTE anchor agnostic approach (whether there is exceptional requirement in TS 38.101-3) to inter-band within FR1 is summarized in following table 2.2-1. According to existing applicability rule, (c) non-exception requirements shall be tested in all test cases with LTE anchor agnostic (Test in (c)?). Blue highlighted test cases should be categorized as exceptional test cases, and both (c) SA and (a) NSA requirements shall be tested.
Table 2.2-1 Applicability of LTE anchor agnostic

	#
	Test item
	Exceptional req.

in TS 38.101-3?
	Test in (a)?
	Comments

	1
	MOP
	Yes
	Yes
	Additional req. (LTE + FR1) per EN-DC combo

	2
	MPR
	No
	[No]
	No additional req. however MPR is tested with MOP.

	3
	A-MPR
	No
	[No]
	No additional req. however A-MPR is tested with MOP.

	4
	Configured output power
	Yes
	Yes
	Additional req. (LTE + FR1)

	5
	Minimum output power
	No
	[No]
	SA and LTE req. will be applied respectively.

	6
	Off power
	No
	[No]
	SA and LTE req. will be applied respectively.

	7
	Tx ON/OFF time mask
	No
	[No]
	SA and LTE req. will be applied respectively.

	8
	PRACH time mask
	No
	[No]
	SA and LTE req. will be applied respectively.

	9
	Frequency error
	No
	[No]
	SA and LTE req. will be applied respectively.

	10
	EVM
	No
	[No]
	SA and LTE req. will be applied respectively.

	11
	Carrier leakage
	No
	[No]
	SA and LTE req. will be applied respectively.

	12
	In-band emissions
	No
	[No]
	SA and LTE req. will be applied respectively.

	13
	EVM equalizer flatness
	No
	[No]
	SA and LTE req. will be applied respectively.

	14
	OBW
	No
	[No]
	SA and LTE req. will be applied respectively.

	15
	SEM
	No
	[No]
	SA and LTE req. will be applied respectively.

	16
	A-SEM
	No
	[No]
	SA and LTE req. will be applied respectively.

	17
	ACLR
	No
	[No]
	SA and LTE req. will be applied respectively.

	18
	General Spurious
	No
	Yes
	Both SA and NSA test are required.

	19
	Co-existence
	Yes
	Yes
	Both SA and NSA test are required.

	20
	REFSENS (general)
	No
	Yes
	Based on R5-190034 (RAN5#NR4)

	21
	REFSENS (IM, MSD etc.)
	Yes
	Yes
	Additional req. (IM, MSD) for specific combo

	22
	Max input level
	No
	[No]
	SA and LTE req. will be applied respectively.

	23
	ACS
	No
	[No]
	SA and LTE req. will be applied respectively.

	24
	In-band blocking
	No
	[No]
	SA and LTE req. will be applied respectively.

	25
	OOBB
	Yes
	Yes
	Additional req. between LTE/NR operation

	26
	Narrow band blocking
	No
	[No]
	SA and LTE req. will be applied respectively.

	27
	Spurious response
	No
	[No]
	SA and LTE req. will be applied respectively.

	28
	Intermodulation characteristics
	No
	[No]
	SA and LTE req. will be applied respectively.

	29
	Spurious emissions
	No
	[No]
	SA and LTE req. will be applied respectively.


[#1]

6.2B.1.3
Inter-band EN-DC within FR1 (MOP)

For inter-band EN-DC of LTE and NR in FR1, the following UE Power Classes define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth. The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms). UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector.

Table 6.2B.1.3-1: Maximum output power for inter-band EN-DC (two bands)

	EN-DC configuration
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_1A_n28A
	23
	+2/-3

	DC_1A_n40A
	23
	+2/-3


Core requirement is defined as sum of power at each CC per EN-DC configuration. This is clearly additional requirement, and MOP is categorized as exceptional case (#1).
[#4]      6.2B.4.1.3
Inter-band EN-DC within FR1 (configured output power)
For inter-band dual connectivity with one uplink serving cell per CG on E-UTRA and NR respectively, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) of CG i, i = 1,2, and its total configured maximum transmission  power for EN-DC operation, [image: image2.png]


.
The configured maximum output power PCMAX_ E-UTRA,c (p) in sub-frame p for the configured E-UTRA uplink carrier shall be set within the bounds:

PCMAX_L_ E-UTRA,c (p) ≤  PCMAX_ E-UTRA,c (p) ≤  PCMAX H _ E-UTRA,c (p)

where PCMAX_L_ E-UTRA,c and PCMAX H _ E-UTRA,c are the limits for a serving cell c as specified in 36.101 sub-clause 6.2.5 modified by PLTE as follows:
Additional core requirement considering concept of power sharing is defined in [2], and configured output power is categorized as exceptional case (#4).
6.5B.3.3
Inter-band EN-DC within FR1

[#18]    6.5B.3.3.1
General spurious emissions

The general spurious emissions requirements specified in sub-clause 6.6.3.1 of [4], sub-clause 6.5.3.1 of [2] and [3] apply for each component carrier.

Table 6.5B.3.3.1-1: (Void)

Regarding general spurious, there is no additional requirement (different criteria compared with LTE or SA) in TS 38.101-3. However, IM interference caused by dual uplink operation (EN-DC) should be verified like co-existence of LTE 2UL CA. Frequency ranges where IMs are developed shall be tested. Therefore, general spurious should be categorized as exceptional requirement (#18) and all EN-DC combinations shall be tested in TS 38.521-3.
In order to define tested frequency ranges, test point analysis is required for TR 38.905 (NR). If IM ranges (yellow highlighted) overlap range defined in core requirement, only corresponding ranges shall be tested in TS 38.521-3 as 2UL CA.
[Example] DC_1A_n79A UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	4400
	5000

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3480 – 3960
	8800 – 10000

	3rd harmonics frequency limits
	3*fx_low
	3* fy_low

	3rd harmonics frequency limits (MHz)
	5760 – 5940
	13200 – 15000

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	2420 – 3080
	6320 – 6980

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	440 – 1160
	6820 – 8080

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	8240 – 8960
	10720 – 11980


6.1
General

Unless otherwise stated, requirements for NR transmitter written in TS 38.101-1 and TS 38.101-2 apply and are assumed anchor agnostic. Requirements are verified under conditions where anchor resources do not interfere NR operation.

Based on TS 38.101-3 above, LTE anchor agnostic will also apply to General spurious since there is no additional requirement (different value of criteria compared with SA) in TS 38.101-3. However as discussed in this document, all EN-DC combinations (LTE 1CC + FR1 1CC) should be tested in General spurious from perspective of conformance test. In order to avoid confliction with core requirement, updates in core requirement TS 38.101-3 is required. (e.g. Introduction of sentences into General spurious section to describe anchor agnostic cannot be applied.)

Considering discussions above, following proposal can be provided.

Proposal 1
: Send LS to RAN4 to update TS 38.101-3 based on following RAN5 perspective.

· LTE anchor agnostic can’t be applied to General spurious (Inter-band within FR1).
[#19]    6.5B.3.3.2
Spurious emission band UE co-existence

This clause specifies the requirements for the specified EN-DC, for coexistence with protected bands. The requirements in Table 6.5B.3.3.2-1 apply on each component carrier with all component carriers are active.

Table 6.5B.3.3.2-1: Requirements

	EN-DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_1_n28
	E-UTRA Band 18, 19, 27, 31, 32, 72
NR band n5, n7, n8, n20, n26, n38, n40, n41, n50, n51, n74
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band42, 43
NR band n78, n75, n76
	FDL_low
	-
	FDL_high
	-50
	1
	2


Co-existence case is also categorized as exceptional case. Frequency range where IM will occur should be tested as LTE 2UL CA (#19).

[#21]     7.3B.2.3
Inter-band EN-DC within FR1 (REFSENS)
In order to verify interference between LTE and NR, REFSENS should be regarded as exceptional case. [3] discusses this topic in detail (#21).
[#25]     7.6B.3.3
Inter-band EN-DC within FR1

Out-of band blocking requirements for E-UTRA single carrier and CA operation specified in sub-clauses 7.6.2.1 and 7.6.2.1A of [4] and for NR single carrier and CA operation specified in sub-clauses 7.6.3 and 7.6A.3 of [2] apply for lowest level EN-DC fallbacks (two bands) in section 5.2.B.4.1 with following conditions

-
one E-UTRA uplink carrier with the output power set to 4dB Below PCMAX_L and the NR band whose downlink is being tested has its uplink carrier output power set to minimum output power as defined in sub-clause 6.3.1 of [2]

-
one NR uplink carrier with the output power set to 4dB Below PCMAX_L on the NR band with both E-UTRA and NR downlinks being tested with E-UTRA output power set to minimum output power as defined in sub-clause 6.3.2.1 of [4]. 

Additional requirement above was introduced into [2] during RAN4#89 (Nov-2018). Core requirement describes necessity of verifying interference “from LTEUL to NRDL” and “from NRUL to LTEDL”. OOBB is also categorized as exceptional case (#25).
Proposal 2
: RAN5 defines TS 38.521-3 based on applicability in table 2.2-1.

2.3 Handling on TCs don’t have exceptional requirements

As described in previous section, analysis about applicability of LTE anchor agnostic (whether to be categorized as exceptional case) is important. Some test cases (e.g. REFSENS, General Spurious) are categorized as exceptional case even if exceptional requirements are not captured in [2]. RAN5 needs to define WF about this work.
Proposal 3
: Adopt Option 3 about how to conclude applicability of LTE anchor agnostic
· Option 1

: RAN5 mandates analysis (like test point analysis) for all test cases (#1 to 29) respectively.

· Option 2
: RAN5 mandates analysis for all test cases which don’t have exceptional requirement in TS 38.101-3 (except for #1, 4, 19, 21, 25).
· Option 3
: For test cases which don’t have exceptional requirement in TS 38.101-3, LTE anchor agnostic will be applied as default. Agnostic approach will not be applied if some technical analyses are approved.

· Option 4
: For test cases which don’t have exceptional requirement in TS 38.101-3, LTE anchor agnostic shall be applied. (Existing approach and this is not proposal in this paper).
3 Proposal
Proposal 1
: Send LS to RAN4 to update TS 38.101-3 based on following RAN5 perspective.

· LTE anchor agnostic can’t be applied to General spurious (Inter-band within FR1).

Proposal 2
: RAN5 defines TS 38.521-3 based on applicability in table 2.2-1.

Proposal 3
: Adopt Option 3 about how to conclude applicability of LTE anchor agnostic

· Option 3
: For test cases which don’t have exceptional requirement in TS 38.101-3, LTE anchor agnostic will be applied as default. Agnostic approach will not be applied if some technical analyses are approved.
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