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1. Introduction
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions.

The adjacent channel leakage Ratio of the UE is considered as an out of band emission which is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
For NR FR2, test requirements are tested radiated, so it is needed to provide further details to perform the Adjacent Channel Leakage Ratio measurement Over the Air.

The purpose of this contribution is to provide test procedure proposal for NR Adjacent Channel Leakage Ratio measurement in FR2.
2. Discussion
The definition of Adjacent Channel Leakage Ratio for FR2 can be found in [1] inside a general section:

6.5.2
Out of band emissions
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio. Additional requirements to protect specific bands are also considered.

All out of band emissions for range 2 are TRP.
Specific definition of Adjacent Channel Leakage Ratio for FR2 is stated in [1]:

6.5.2.3
Adjacent Channel Leakage Ratio
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirement is specified for a scenario in which adjacent carrier is another NR channel.
NR Adjacent Channel Leakage power Ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.3-1.

If the measured adjacent channel power is greater than –35 dBm then the NRACLR shall be higher than the value specified in Table 6.5.2.3-1.
Table 6.5.2.3-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth
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	NRACLR for band n257, n258
	17 dB
	17 dB
	17 dB
	17 dB

	NRACLR for band n260
	16 dB
	16 dB
	16 dB
	16 dB

	NR channel measurement bandwidth
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz

	Adjacent channel centre frequency offset [MHz]
	+50

/

-50
	+100.0

/

-100.0
	+200

/

-200
	+400

/

-400


Following clauses introduce discussion for test procedure, metric, spatial domain and polarization to be used for measuring the Adjacent Channel Leakage Ratio in FR2.

2.1
LTE test procedure
Adjacent Channel Leakage Ratio test procedure for LTE and NR FR1 is defined according to following steps:

1.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.6.2.3.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

2.
Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level.

3.
Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.2.3.5-1. The period of the measurement shall be at least the continuous duration of one sub-frame (1ms). For TDD slots with transient periods are not under test.

4.
Measure the rectangular filtered mean power for E-UTRA.

5.
Measure the rectangular filtered mean power of the first E-UTRA adjacent channel on both lower and upper side of the E-UTRA channel, respectively.

6.
Measure the RRC filtered mean power of the first and the second UTRA adjacent channel on both lower and upper side of the E-UTRA channel, respectively.

7.
Calculate the ratios of the power between the values measured in step 4 over step 5 for lower and upper E-UTRAACLR, respectively.

8.
Calculated the ratios of the power between the values measured in step 4 over step 6 for lower and upper UTRAACLR1, UTRAACLR2, respectively.

As stated in the procedure above, the LTE Adjacent Channel Leakage Ratio includes three different power measurements:

· UE UL Mean Power of the wanted channel bandwidth.

· UE Rectangular Filtered Mean Power for the E-UTRA adjacent channels .

· UE RRC-Filtered Mean Power for UTRA adjacent channels.
The first difference that comes out when comparing E-UTRA and 5G NR FR2 ACLR minimum conformance requirements is that specified minimum conformance requirements for the adjacent channel carrier leakage test for 5G NR FR2 (refer to [1]) only define ACLR requirements for 5G NR (excluding any E-UTRA or UTRA ACLR requirements).

Apart from that, LTE ACLR test procedure states the configuration of uplink power indicating UE will be set to transmit at its maximum output power.  
5G NR FR2 ACLR minimum conformance requirements in [1] indicate that the measured adjacent channel power has to be higher than -35 dBm in order ACLR requirements are applicable. 
In order to maximize the applicability of ACLR requirements, it seems reasonable to propose executing 5G NR FR2 ACLR test when UE is set to transmit its maximum output power.
Proposal 1: Use the Adjacent Channel Leakage Ratio test procedure definition for LTE and NR FR1 as a baseline for 5G NR FR2 considering only measurements for 5G NR ACLR (excluding ACLR measurements related to other RATs).
2.2
Metrics
One of the changes required on the LTE ACLR test procedure to be adjusted to 5G NR FR2 is related to the fact that in 5G NR FR2 measurements are radiated, while in LTE and 5G NR FR1 measurements are conducted, being the minimum conformance requirement for 5G NR FR2 specified as Total Radiated Power (TRP (refer to [1]). 
As in any traditional ACLR measurement, two different power measurements are needed:

· Rectangular Filtered Mean Power for the wanted channel.
· Rectangular Filtered Mean Power for the adjacent channels.

In case of 5G NR FR2, each of these measurements will correspond to TRP measurements at different frequencies. 

According to [2], TRP measurement includes an averaging the EIRP in the whole sphere (for a given measurement grid) once the Tx beam has been locked in the direction of the TX beam peak (ad agreed in [3]).
Note that TRP measurement grid will be discussed at RAN4 as agreed in [4].
Proposal 2: Measure both Rectangular-filtered Radiated Mean Power for wanted channel bandwidth and Rectangular-filtered Radiated Mean Power for the adjacent channel for Adjacent Channel Leakage Ratio test in FR2 as a TRP measurement. TRP is measured as described in TR 38.810 [2] clause 5.2 for the permitted RF testing methodologies.
2.3
Polarization

TRP measurement procedure defined in [2] clause 5.2 for the currently permitted test methods considers power contribution from both polarizations of the dual polarized antenna (θ and φ). Hence, in either the TRP measurement for UL wanted channel as well as for adjacent channel in the ACLR measurement, both polarization should be considered.
Proposal 3: Consider power contribution from both polarization (θ and φ) to calculate TRP for both the rectangular-filtered radiated mean power for wanted channel and Rectangular-filtered radiated mean power for adjacent channels.

3. Conclusion
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on SA FR2 Adjacent Channel Leakage Ratio test case definition:

Proposal 1: Use the Adjacent Channel Leakage Ratio test procedure definition for LTE and NR FR1 as a baseline for 5G NR FR2 considering only measurements for 5G NR ACLR (excluding ACLR measurements related to other RATs).

Proposal 2: Measure both Rectangular-filtered Radiated Mean Power for wanted channel bandwidth and Rectangular-filtered Radiated Mean Power for the adjacent channel for Adjacent Channel Leakage Ratio test in FR2 as a TRP measurement. TRP is measured as described in TR 38.810 [2] clause 5.2 for the permitted RF testing methodologies.

Proposal 3: Consider power contribution from both polarization (θ and φ) to calculate TRP for both the rectangular-filtered radiated mean power for wanted channel bandwidth and Rectangular-filtered radiated mean power for adjacent channels.
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