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1.
Introduction

In RAN5#77,  power configuration for the LTE anchor link for non-standalone(NSA) mode with LTE and mmWave NR cells tests is proposed and set as baseline assumption. 
In [1], the some analyses for the LTE-link power is discussed from the perspective of avoiding the impact to the NR cell from the LTE-link power while keeping the LTE-link connection. Following table shows the proposed baseline assumption in [1]. This document discusses the feasibility aspects for the baseline assumption.
	Metrics
	Value
	Comments

	DL signal levels during connection setup
	RS EPRE [-85.0] dBm/15kHz


	Objective: select a downlink power level that can ensure a reliable, functional link, while not disrupting measurement of mmW 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
36.521-1 annex C.0 defines the default DL power level of RS EPRE to be -85dBm/15kHz..

Single carrier reference sensitivity requirements are within the range -125dBm/15kHz to -121dBm/15kHz.  A DL level of -85dBm will ensures >36dB of margin over the LTE reference sensitivity requirement.

Margin over the sensitivity requirement is required to overcome variation in antenna gain over angle of arrival, non-ideal OTA environment for anchor frequencies, and poor antenna performance. 

The maximum requirement for UE RSRP (-85dBm/15KHz), poses no spurious threat from LTE link antenna. Since -85dBm/15kHz = -66.67dBm/1MHz, whereas the most stringent spur failing limit is -50.0dBm/1MHz.  This margin against the spurious emission requirement can be further optimized by the careful placement of the anchor link antenna with respect to the 5GNR measurement antenna.


	Metrics
	Value
	Comments

	UL Signal levels during connection setup
	PUSCH Power [10] dBm
10MHz_BW


	This is preferred UE Tx power to establish the mmW 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 mmW connection 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

Since LTE transmissions could easily exceed spurious emissions limits, tests that are intended to measure RF parametrics on the mmW link should simply avoid LTE transmit altogether.

	Bandwidth
	10MHz
	All but one LTE bands supports 10MHz.

	Polarization of Link Antenna
	Advisable to use a [circular polarized or dual polarized antenna].


	complete cross-pol in certain extreme path loss scenarios may result in severe degradation of the link.


2.
Discussion
We can start with the high level requirement for the LTE anchor link. Following will be the high level requirements:

High-level requirement 1) not to give significant impact to the measurement of mmWave NR link

High-level requirement 2) to keep the connection of LTE anchor link
Those are already assumed in [1] implicitly. We can start from these requirements and specify the power level requirement. 

2.1 Power requirement during the connection setup
In the baseline assumption from [1], the power level for the connection setup period is specified. However, the power level of during the connection setup does not impact the test result as long as the NR cell is added appropriately. Hence there would be no need to specify the specific strict power level requirement during the connection setup. Then we propose to specify the more relaxed power level requirement for the DL power level, i.e. in the form of the possible power range. Also, we need to assess the certainty level based on the assumption that LTE anchor link is not calibrated.
Proposal 1a) Specify DL power level requirement as the form of power range -85 - X dBm/15kHz <= DL Anchor Link Level <= -85 + Y dBm/15kHz during the connection setup period, where X and Y includes both some range of values and also uncertainity. Uncertainty level needs to be assessed based on the assumption that LTE anchor link is not calibrated. The DL power level of the LTE Anchor shall be adjusted as needed to maintain the LTE connection. 
For UL Power level, open power control mechanism guarantee the output power level of UE. Uncertainty level needs to be assessed based on the assumption that LTE anchor link is not calibrated.

Proposal 1b) Specify UL power level to 10dBm/10MHz (UL) for LTE anchor link during the connection setup period. Uncertainty level need to be assessed based on the assumption that LTE anchor link is not calibrated.
2.2 Power requirement after the connection setup
Power requirement after the connection setup(during the measurement) will be considered as more important and need to meet the high level requirement 1 and 2. We separately discuss the UL and DL power level as shown below.
2.2.1 Uplink power
As already specified in [1], the simplest way to eliminate the impact to the mmWave NR measurement is to disable the UL transmission after the connection setup. 

Unless signalling is required after the connection setup, the UL transmission can be completely OFF and then no impact is given to the mmWave NR measurement. For TRx test case no signalling is required during the test then UL transmission can be completely OFF after the connection setup.
Proposal 2) No UL signal (User data, control data, reference signals) should be transmitted after the connection setup For performance and RRM tests, further analysis is required.
2.2.2 Downlink power

Consideration for High-level requirement 1)

The DL signal from the LTE anchor antenna in the chamber can cause the impact to the NR mmWave measurement. Following figure shows the example of impact from DL signal of LTE anchor to mmWave measurements.

[image: image1]
Figure 1. Example of impact from DL of LTE anchor link to mmWave measurements

In general, the impact from the LTE anchor antenna to the measurement antenna (red line in the Figure 1) needs to be much smaller than the test requirement level. Then it would be reasonable to specify the requirement for the maximum acceptable impact from the LTE anchor link to mmWave measurement.
Proposal 3) Specify the requirement for the maximum acceptable impact to the mmWave measurement from LTE anchor link. Detailed metric needs to be analysed test case by test case basis.
How to realize above requirement can be up to each TE implementation. 

However, especially for the lower power test cases such as minimum power, OFF power, spurious test cases, or EVM tests, eliminating impact from LTE anchor cannot be easily done(Even for the in-band tests, the spurious from SS can affect the test result of OFF power). In such case, the simplest solution would be just turn off the LTE anchor DL signal. If the MAC layer parameters N310, T310(Maximum 6sec according to r13 parameter in 36.331) are adjusted appropriately, then the RLF does not happen and measurement can be conducted without affecting the test result of mmWave. This can be easily implemented in the TE and allowing it as a one realization of requirement in proposal 3 would lead to the cost-effective TE solution. The possible drawback would be the impact to the test time. If the impact to the test time is not so significant, then this method can be applied.
Proposal 4) Configuring 0 RB DL allocation to avoid interference to 5G link should suffice for most of the test cases. For certain low power test cases (for e.g.  spurious emission, min output power, OFF power or EVM test cases) 0 RB DL allocation may not be sufficient. In those cases completely shutting off the LTE anchor by adjusting the N310 and T310 needs to be further investigated considering the test time aspect.
Consideration for High-level requirement 2)

As long as High-level requirement 1) is met, how to realize High-level requirement 2) can be flexible. Then there is no reason to specify specific power level. Specifying the requirement to keep the LTE anchor link would be enough.
Proposal 5) void
However, Hence, same as that in the requirement during the connection setup, we propose to specify the more relaxed power level requirement for the DL power level, i.e. in the form of the possible power range. Also, we need to assess the uncertainty level based on the assumption that LTE anchor link is not calibrated.
Proposal 6) Specify DL power level as the form of power range -85 – X dBm/15kHz <= DL Anchor Link Level <= -85  + Y dBm/15kHz after the connection setup, where X and Y includes both some range of values and also uncertainity.  Uncertainty level needs to be assessed based on the assumption that LTE anchor link is not calibrated. The DL power level of the LTE Anchor shall be adjusted as needed to maintain the LTE connection and meet the requirement in Proposal 3.
Also, the link antenna type can be up to the TE implementation as long as requirements are met. So there is no need to mandate it to specific type(s).
Proposal 8) Not to mandate the LTE anchor antenna type to specific one(s).


3.
Conclusion
RAN5 is asked to endorse followings:
Proposal 1a) Specify DL level requirement as the form of power range -85 – X dBm/15kHz <= DL Anchor Link Level <= -85 + Y dBm/15kHz during the connection setup period, where X and Y includes both some range of values and also uncertainity. Uncertainty level need to be assessed based on the assumption that LTE anchor link is not calibrated. The DL power level of the LTE Anchor shall be adjusted as needed to maintain the LTE connection. 
Proposal 1b) Specify UL power level to 10dBm/10MHz (UL) for LTE anchor link during the connection setup period. Uncertainty level need to be assessed based on the assumption that LTE anchor link is not calibrated.

Proposal 2) No UL signal (User data, control data, reference signals) should be transmitted during the measurement 
Proposal 3) Specify the requirement for the maximum acceptable impact to the mmWave measurement from LTE anchor link. Detailed metric needs to be analysed test case by test case basis.
Proposal 4) Configuring 0 RB DL allocation to avoid interference to 5G link should suffice for most of the test cases. For certain test cases (for e.g.  spurious emission, min output power, OFF power or EVM test cases) 0 RB DL allocation may not be sufficient. In those cases completely shutting off the LTE anchor by adjusting the N310 and T310 needs to be further investigated considering the test time aspect.
Proposal 5) void
Proposal 6) Specify DL power level as the form of power range -85 – X dBm/15kHz <= DL Anchor Link Level <= -85  + Y dBm/15kHz after the connection setup, where X and Y includes both some range of values and also uncertainity. The DL power level of the LTE Anchor shall be adjusted as needed to maintain the LTE connection and meet the requirement in Proposal 3.
Proposal 7) void
Proposal 8) Not to mandate the LTE anchor antenna type to specific one(s).
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