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1 Introduction

RAN5 has sent LS to RAN4 about the LTE anchor agnostic test principles in 38.101-3 and hope RAN4 could change the core requirements [1] to make the tests apply to all the EN-DC band combinations.
	RAN5 Conclusion

· From perspective of conformance test, RAN5 evaluation indicated there may be an impact to NR DL from LTE UL and vice versa for the following cases, and hence LTE anchor agnostic may not be applied to following two test cases, and it may be required to test all EN-DC combinations (LTE 1CC + FR1 1CC) in these cases.

· 6.5B.3.3.1 General spurious emissions (Inter-band EN-DC within FR1)

· IM interference by dual uplink impact (R5-190975)

· 7.3B.2.3 Reference sensitivity (Inter-band EN-DC within FR1)

· Impact of Interference from “LTE UL -> NR DL” and “NR UL -> LTE DL” (R5-190976)

· Not only exceptional cases (e.g. MSD, IM) but also non-exceptional cases impact
However, based on the latest TS 38.101-3 below, LTE anchor agnostic will be applied to corresponding test cases. Therefore, it is beneficial for RAN4 to update core requirement to consider discussions above.
6.1/7.1
General

Unless otherwise stated, requirements for NR transmitter/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.

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.

7.3B.2.3
Inter-band EN-DC within FR1

Reference sensitivity exceptions are specified for the condition when there is uplink transmission only in the aggressor band.


This paper discusses about the issues mentioned in this LS and propose some feed backs to RAN5.
2 Discussion
In RAN5 LS, two requirements are related, one is general spurious emissions, the other is the reference sensitivity, both requirements are for inter-band EN-DC in FR1.
2.1 General spurious emissions
Currently, in RAN4 NR and LTE specs, the general spurious emission requirement is similar to LTE and NR FR1 as following table. From allowable emission levels perspective, the stringent requirement is -30dBm/MHz. Theoretically the IMD may happen when there are two transmission paths, however, we need to understand in which level this IMD will be.
TS38.101-1 Table 6.5.3.1-2: Requirement for general spurious emissions limits 
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ≤ f < 150 kHz
	-36 dBm
	1 kHz 
	-6dBm/MHz

	150 kHz ≤ f < 30 MHz
	-36 dBm
	10 kHz 
	-16dBm/MHz

	30 MHz ≤ f < 1000 MHz
	-36 dBm
	100 kHz
	-26dBm/MHz

	1 GHz ≤ f < 12.75 GHz
	-30 dBm
	1 MHz
	

	
	-25 dBm
	1 MHz
	3

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2

	NOTE 1:
Applies for Band that the upper frequency edge of the UL Band more than 2.69 GHz
NOTE 2:
Applies for Band that the upper frequency edge of the UL Band more than 5.2 GHz
NOTE 3:
Applies for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in sub-clause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.


Observation 1: Theoretically the IMD may happen when there are two transmission paths, but IMD power level need to be analysed.
Here we use BX+nY as an example to give some analysis on the IMD2 emission levels comparing to the -30dBm/MHz spurious emission limits.
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Figure 1 IMD analysis reference structure
Figure 1 is the RF structure and the main parameters are in table 1. For BX PA, the forward IMD2 emissions is the main contributor for the spurious emissions and the power level is -31dBm@BX PA output which is below -81dBm@Ant connector if we only consider the attenuation by BX duplexer. Then we consider the smallest BW (5MHz), the IMD2 emission power level at antenna connector will be -88dBm/MHz.
If we add the -88dBm/MHz to spurious emission limits (-30dBm/MHz) the result is -29.99999312dBm/MHz, in other words the impact is negligible.
Table 1 Component parameters

	BX PA gain
	28dB

	RFIC input PA power
	0dBm

	BX duplexer attenuation @ nY
	50dB

	PCB isolation to BX PA
	60dB

	Forward IP2
	27dB


From above calculation, we get the conclusion that the IMD products is negligible compare to the general spurious emission limits.
Observation 2: IMD products is negligible compare to the general spurious emission limits and can be overlooked.
Proposal 1: Keep current RAN4 general spurious requirements definition, i.e. apply LTE and NR FR1 requirements for each component carrier separately.
2.2 Reference sensitivity
About reference sensitivity, from the paper R5-190976 that LS referred to it seems two points were considered, one is not all band combinations will be tested if they do not have exceptional requirements, the other is some band combinations even without exceptional requirements may still be impacted by spurious emissions.
Actually, the above two issues have already been covered by current RAN4 specs. If EN-DC band combinations do not have specific interference issues then they can be verified by LTE and NR FR1 separately. And for the spurious emission interference if we consider the isolations provided by antenna and receiver filters then the impact can be overlooked which is similar to LTE CA scenarios. Besides, RAN4 have defined exceptional requirements for close proximity of bands and cross band isolation cases. Therefore, our opinion is LTE anchor agnostic can be applied to reference sensitivity, and it is not needed to test all EN-DC combinations.
Observation 3: RAN4 already defined exceptional requirements for UL->DL interference in close proximity of bands and cross band isolation cases. The scenario mentioned in original LS is same to LTE CA.
Proposal 2: Keep current RAN4 reference sensitivity requirements definition, i.e. LTE anchor agnostic can be applied.
3 Conclusion
From the above analysis we got following observations and proposals.
Observation 1: Theoretically the IMD may happen when there are two transmission paths, but IMD power level need to be analysed.
Observation 2: IMD products is negligible compare to the general spurious emission limits and can be overlooked.
Observation 3: RAN4 already defined exceptional requirements for UL->DL interference in close proximity of bands and cross band isolation cases. The scenario mentioned in original LS is same to LTE CA.
Proposal 1: Keep current RAN4 general spurious requirements definition, i.e. apply LTE and NR FR1 requirements for each component carrier separately.
Proposal 2: Keep current RAN4 reference sensitivity requirements definition, i.e. LTE anchor agnostic can be applied.
The corresponding reply LS is [2].
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