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1. Introduction

This contribution discusses remaining issues on NR UE RF Tx requirements for the SI completion.
2. Discussion
2.1 Tx maximum output power
EIRP/EIS directional requirement
This is one of the most important remaining issues. Agreements in the last meeting are the following [1].


Agreement
· Consider if CDF of test points with uniform surface density will be used to describe spherical coverage of mmWave UE EIS and EIRP

· Number of points and how to plot CDF is FFS

· How to define requirement with CDF as metric is FFS
· Different spatial coverage requirement (i.e., not necessarily the full sphere coverage) may apply to different UE types, this will be supported by requirements. 
· Priority for Rel-15 WI is handheld and full spherical performance
For CDF approach, we already expressed a concern that it couldn’t guarantee uniform surface density [2]. This is briefly explained in below figure. This example shows if we use CDF with 50%-tile without any other side conditions, then uninformed EIRP/EIS is allowed. Such a spatial bias could have a significant impact for actual operation and should be avoided by the specification from operator’s point of view.
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Figure 1: A concern expressed in [2] (i.e. spatial bias)

Proposal 1: If CDF approach is adopted, some side conditions (such as [2]) shall also be specified to avoid a spatial bias which could have a significant impact for actual operation.

Power sharing between LTE and NR in NSA operation

There was a discussion on necessity of power sharing mechanism between LTE and NR in NSA operation as shown in Figure 2 and the agreement is the following [3].
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Agreement
· To study if there is any justification to assume power sharing between NR and LTE in NSA operation from regulatory and/or SAR point of view in each region/country (other aspects are not precluded)
· If any justification is identified, dependent power control (namely, Option 1) should be adopted and how to calculate and test the total power should be studied
· If no justification is identified, independent power control (namely, Option 2) should be adopted
· To send an LS to inform RAN1 and RAN2 the outcome in RAN4#82
If we look at a current situation of LTE+WiFi, it seems that the Japanese regulation does not allow the UE to exceed allowed SAR limit even with the simultaneous UL. The same treatment could also be applied in LTE+NR cases in the future. However, since there is no SAR requirement for above 6 GHz so far, the situation is still unclear. 
On top of the regulatory aspect, operational perspective should also be considered. A potential concern is autonomous SAR back-off to be used by the UE implementation, which is uncontrollable by the NW. We think that the selected option could impact amount of P-MPR. Hence, we need to further discuss such impacts before sending an LS to RAN1/2.
Proposal 2: For power sharing between LTE and NR in NSA operation, on top of regulatory aspect, operational impacts including SAR back-off should also be investigated before sending an LS to RAN1/2.
2.2 ON/OFF time mask
For NR OTA, as discussed in [4], we still believe that this requirement should be verified in TRP since ON/OFF time mask is not to directly measure the transient period itself but ON/OFF power before/after the mask although it was already agreed to use a metric of peak beam direction.


Proposal 3: ON/OFF time mask should be specified in TRP for NR OTA.
2.3 SEM
For below [6] GHz frequency ranges (victim), NR UE shall meet the same limit as that of LTE regardless of conducted or OTA (i.e. TRP) up to 20 MHz CBW since it doesn’t matter what is the interference from victim system’s point of view. How to treat larger bandwidth than 20 MHz of NR is FFS.

Proposal 4: For below [6] GHz frequency ranges (victim), NR UE shall meet the same SEM limit as that of LTE regardless of conducted or OTA (i.e. TRP) up to 20 MHz CBW. How to treat larger bandwidth than 20 MHz of NR is FFS.
2.4 ACLR

Considering actual operating scenario, ACLR requirements for UTRA and E-UTRA are not needed for above [24] GHz while they are required for below [6] GHz.

Proposal 5: NR ACLR requirements for UTRA and E-UTRA are not to be specified for above [24] GHz while they are defined for below [6] GHz.
2.5 Spurious

For below [6] GHz frequency ranges (victim), in the same fashion to SEM, NR UE shall meet the same limit as the current LTE regardless of conducted or OTA (i.e. TRP). How to treat FOOB of larger bandwidth than 20 MHz of NR is FFS.

Proposal 6: For below [6] GHz frequency ranges (victim), NR UE shall meet the same spurious limit as that of LTE regardless of conducted or OTA (i.e. TRP). How to treat FOOB of larger bandwidth than 20 MHz of NR is FFS.
For above 13 GHz transmission, upper frequency limits for Tx (and Rx) general spurious emissions should be specified as 2nd harmonics of the upper edge of the UL/DL operating band respectively based on the ITU-R recommendation (SM.329).
Proposal 7: For above 13 GHz transmission, upper frequency limits for Tx (Rx) general spurious emissions should be specified as 2nd harmonics of the upper edge of the UL (DL) operating band.

2. 5 Tx intermodulation

It was agreed that ACS and In-band blocking are verified with the wanted signal and blocker coming from the same direction assuming the worst interference scenario [1]. Since the worst scenario for Tx intermodulation is the same as ACS and In-band blocking, the blocker should also be input from the same direction of wanted signal. On the other hand, it was already agreed to use TRP as a metric for Tx intermodulation since this spec is one of emission requirements. Such a testability should be confirmed.

Proposal 8: It should be confirmed if TRP can be measured with the blocker from the same direction of wanted signal.
3. Conclusion
Based on the discussion above, we propose the followings.
Proposal 1: If CDF approach is adopted, some side conditions (such as [2]) shall also be specified to avoid a spatial bias which could have a significant impact for actual operation.
Proposal 2: For power sharing between LTE and NR in NSA operation, on top of regulatory aspect, operational impacts including SAR back-off should also be investigated before sending an LS to RAN1/2.
Proposal 3: ON/OFF time mask should be specified in TRP for NR OTA.
Proposal 4: For below [6] GHz frequency ranges (victim), NR UE shall meet the same SEM limit as that of LTE regardless of conducted or OTA (i.e. TRP) up to 20 MHz CBW. How to treat larger bandwidth than 20 MHz of NR is FFS.
Proposal 5: NR ACLR requirements for UTRA and E-UTRA are not to be specified for above [24] GHz while they are defined for below [6] GHz.

Proposal 6: For below [6] GHz frequency ranges (victim), NR UE shall meet the same spurious limit as that of LTE regardless of conducted or OTA (i.e. TRP). How to treat FOOB of larger bandwidth than 20 MHz of NR is FFS.
Proposal 7: For above 13 GHz transmission, upper frequency limits for Tx (Rx) general spurious emissions should be specified as 2nd harmonics of the upper edge of the UL (DL) operating band.

Proposal 8: For NR Tx intermodulation, it should be confirmed if TRP can be measured with the blocker from the same direction of wanted signal.
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