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1. Introduction

The definition and application of the LTE Anchor is critical to understand for defining EN-DC FR1 test cases. This is especially needed considering additional clarifications provided in the core specifications [1] at RAN4#88. This paper categorizes the EN-DC FR1 tests and discusses LTE anchor approach for each category of tests. This will help provide guidelines for defining the LTE anchor within the EN-DC/NSA tests in TS 38.521-3.
2. Discussion

2.1 Background of LTE Anchor in EN-DC testing
Observation 1: LTE Anchor for EN-DC including FR2: There is no ambiguity for this case as RAN4 has already provided clarity via the R5-181753 [8] as well as associated statements added in the TS 38.101.3 section 6.1 and 7.1 that NR FR2 measurements can be performed in LTE Anchor agnostic mode (LTE connected OTA without calibration).
Observation 2: At RAN4#88, RAN4 added further clarification in Section 6.1 and 7.1, with the statement highlighted below encapsulating EN-DC FR1 as well.
In Section 6.1 of TS 38.101-3 [1]

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.
In Section 7.1 of TS 38.101-3 [1]

Unless otherwise stated, requirements for NR receiver 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.  

Please note that RAN5 is seeking clarification via the ongoing RAN4 dependency list - R5-18xxxx [6] on whether E-UTRA measurements need to be performed as part of EN-DC tests when there are no NR exception requirements. 
2.2 Categories of EN-DC FR1 tests in and definition of LTE Anchor within each category
When reviewing the TS 38.101-3 spec, the general pattern of EN-DC FR1 requirements and associated tests falls into the below categories –

1) Both NR and LTE exception/additional requirements provided in TS 38.101-3 (and/or when requirements imply LTE+NR combined measurements are needed to be performed). 

2) No NR or LTE exceptions in TS 38.101-3 (i.e. SA requirements apply to NR carrier and LTE requirments to LTE carrier)
3) NR exception/additional requirements listed for the test in TS 38.101-3, but no LTE exceptions listed
We can now discuss the LTE Anchor aspect for each of the above categories.
2.2.1 Both NR and LTE exception/additional requirements listed. 

Most, if not all, EN-DC intra-band contiguous and intra-band non-contiguous tests fall in this category. As stated, this category of EN-DC tests has both NR and LTE exception/additional requirements provided in TS 38.101-3 and/or the test requirements imply LTE+NR combined measurements over the aggregated EN-DC bandwidth. 

Consider, for example, Reference sensitivy test case 7.3B.2.3.1 in which exceptions are specifically listed for both NR and LTE carrier (one of each highlighted in table below)

<Snippet from TS 38.101-3 Start>
[image: image1.emf]7.3B.2.3.1   Reference sensitivity exceptions due to UL harmonic interference for EN - DC in  NR FR1   Sensitivity degradation is allowed for a band if it is impac ted by UL harmonic interference from another band part of  the same DC configuration. Reference sensitivity exceptions are specified in Table  7.3B.2.3.1 - 1  with uplink  configuration specified in  Table  7.3B.2.3.1 - 2 .  

 

Table 7.3B.2.3.1-1: MSD due to UL harmonic for EN-DC in NR FR1
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<Snippet from TS 38.101-3 End>
Proposal 1: When both NR and LTE exception/additional requirements are listed in TS 38.101-3 (and/or when core requirements imply LTE+NR combined measurements are needed to be performed over the aggregated EN-DC bandwidth), LTE anchor agnostic approach is not applied.  LTE test point analysis needs to be carried out and test case is defined with LTE measurements in test procedure as per TS 38.101-3 [1] requirements.

2.2.2 NR exception/additional requirements listed but no LTE exceptions

This section covers scenarios for which NR exception requirements are listed in TS 38.101-3. However, there are no LTE exceptions defined (TS 36.101 requirements apply) and LTE component carrier need not be measured to test against NR exception requirements.

Proposal 2: When the 38.101-3 requirements list NR exception/additional requirements but no LTE exception requirements are listed, LTE anchor agnostic approach is not applied. LTE config is picked after analysis of the test case but no LTE measurements are performed within EN-DC test (LTE RF performance is tested in standalone mode per TS 36.521-1)
2.2.3 No NR or LTE exceptions listed in TS 38.101-3

This section covers scenarios for which NR SA requirements apply to NR carrier and LTE standalone 36.101 requirements to LTE carrier) either via statement in the core specification or via separate clarification such as after RAN4 <-> RAN5 Joint Session feedback at RAN5#80 in Busan, Korea, wherein the guidance was that, unless otherwise stated, all EN-DC interband within FR1 tests fall in this category.
Consider test case 7.8.B.2.3 – Intermodulation Characteristics for EN-DC in FR1 where highlighted indicates which category of EN-DC tests this TC falls under.
<Snippet from TS 38.101-3 Start>
[image: image2.emf]7.8B   Intermodulation characteristics for EN - DC in FR1  


<Several Sections skipped>

[image: image3.emf]7.8B.2.3   Inter - band EN - DC in FR1  


E-UTRA requirements from TS 36.101 and NR requirements from TS 38.101-1 apply.
<Snippet from TS 38.101-3 End>
Proposal 3:  When no NR or LTE exception/additional requirements are listed, LTE-anchor agnostic approach is applied. Configure LTE anchor as detailed in section 2.3 such that it does not interfere with NR operation (based on TS 38.101-3 Section 6.1 and 7.1). LTE RF performance is tested only in standalone mode per TS 36.521-1)
2.3 Configuring LTE anchor to not interfere with NR FR1 operation during EN-DC tests.

R5-177455, R5-182090 and R5185478 have discussed the possible methods to configure a simplified LTE anchor for NSA testing. The same idea can be applied to EN-DC FR1 category of tests (section 2.2.3) requiring LTE Anchor-agnostic approach. To establish an LTE connection within NSA/EN-DC tests that would not interfere with NR FR1 operation (as per newly added core spec statement highlighted in Section 2.1), the parameters in Table 2.3-1 are proposed to be configured for the LTE anchor.

Table 2.3-1: E-UTRA configuration for EN-DC FR1 tests with anchor agnostic approach
	E-UTRA Metrics
	Value
	Comments

	DL signal levels during connection setup
	RS EPRE -85.0 dBm/15kHz
	Objective: select a downlink power level that can ensure E-UTRA call setup, while not disrupting measurement of NR requirements (e.g. transmit/receive spurious emissions).

DL physical channels as defined in Annex C0, C.1, C.2 and Annex C.3 of TS 36.521-1
Please note that TS 36.521-1 annex C.0 defines the default DL power level of RS EPRE to be -85dBm/15kHz.

	UL Signal levels during connection setup
	PUSCH Power 



	This is preferred UE Tx power to establish the connection. Attained by enabling open loop power control and setting up UL signal levels according to Annex H.0, H.2 and H.3 of TS 36.521-1

	DL/UL RMC after connection setup 
	0 RB allocation on both DL and UL
	Once the LTE link is established, then LTE Tx can be restricted by configuring 0 RB allocation on DL and UL, as well as disabling any UE measurement reports. 

TimeAlignmentTimerDedicated IE to be set to infinity to ensure UE doesn’t look for TA adjustments

	CQI Reports
	Disabled
	Disable periodic and aperiodic CQI reports to ensure none of these transmissions occur on the LTE uplink.

Since LTE transmissions could easily exceed spurious emissions limits, tests that are intended to measure RF parametrics on the NR, this will help to avoid LTE transmit altogether.

	Test Frequency
	Mid
	As defined in TS 36.508 for the LTE band in the EN-DC combination

	Bandwidth
	5 MHz1
	As it is supported by all LTE bands.


Note 1: For EN-DC Intra-band configurations, refer to and pick applicable E-UTRA channel bandwidth from subclause 5.3B.1 and indicate within test case if it is an exception from 5 MHz.
Proposal 4: Agree on LTE configuration in Table 2.3-1 and include it within common section of TS 38.521-3 for appropriate reference within EN-DC FR1 tests (of the category 2.2.3). which utilize LTE-anchor agnostic approach that does not interfere with NR operation.

3. Conclusion

It is proposed that RAN5 discusses and agrees to the following proposals as a guideline for defining LTE anchor as part of defining EN-DC FR1 test cases in TS 38.521-3:
Proposal 1: When both NR and LTE exception/additional requirements are listed in TS 38.101-3 (and/or when core requirements specify LTE+NR combined measurements are needed to be performed over the aggregated EN-DC bandwidth), LTE anchor agnostic approach is not applied.  LTE test point analysis needs to be carried out and test case is defined with LTE meaurements in test procedure as per TS 38.101-3 [1] requirements.

Proposal 2: When the 38.101-3 requirements list NR exception/additional requirements but no LTE exception requirements are listed, LTE anchor agnostic approach is not applied. LTE config is picked after analysis of the test case but no LTE measurements are performed within EN-DC test (LTE RF performance is tested only in standalone mode per TS 36.521-1)
Proposal 3:  When no NR or LTE exception/additional requirements are listed, LTE-anchor agnostic approach is applied. Configure LTE anchor as detailed in section 2.3 such that it does not interfere with NR operation (based on TS 38.101-3 Section 6.1 and 7.1). LTE RF performance is tested only in standalone mode per TS 36.521-1)
Proposal 4: Agree on LTE configuration in Table 2.3-1 and include it within common section of TS 38.521-3 for appropriate reference within EN-DC FR1 tests (of the category 2.2.3). which utilize LTE-anchor agnostic approach that does not interfere with NR operation.
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