Page 2
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting NR Adhoc
R4-1700178
Spokane, USA, 17 – 19 January, 2017
Agenda item:
3.5.4, 3.5.5
Source: 
NTT DOCOMO, INC.
Title: 
UE Tx/Rx spurious emissions in NR OTA
Document for:
Approval
1. Introduction

In this contribution, we discuss how to specify Tx/Rx spurious emissions in NR OTA.

2. Discussion
Metric

It was agreed in [1] to specify Rx spurious emission in NR OTA for at least peak beam direction although Tx spurious emission (more strictly UE-to-UE coexistence from mmWave to sub-6GHz) is to be guaranteed by TRP. We believe that Rx spurious emission should not have been specified at beam peak but TRP to reflect the existing conductive requirement correctly in line with Tx side.

Proposal 1: Both Tx and Rx spurious emissions should be specified in TRP for NR OTA.
General spurious
Regarding upper frequency limits for the requirement, following agreements were reached in BS side [2].
· Apply 30 MHz (for above 6 GHz) as the lower frequency limit for the spurious emissions requirements, as recommended in SM.329

· For below 6GHz as a conducted and OTA, lower limit is FFS

· Adopt 1MHz resolution bandwidth for defining the mask
· For 2nd harmonic as upper limit of frequency range for measurements of OTA spurious emissions for NR bands above 13GHz

· Further studies are needed before concluding on how high in frequency it would be reasonable to test and set the requirements

· Whether TRP or EIRP metric follows eAAS decision

Since SM.329 recommends upper one of 2nd harmonic for band above 13 GHz for unwanted emissions regardless of UE or BS, it is natural to follow the same frequency limits in UE side as well. 

Proposal 2: 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 respectively.

Note that above frequency ranges are for core spec and the OTA testability (e.g., power level, testing time) in such wider/higher frequencies should be further discussed separately. One possible way to address the test burden could be decimation of measured frequency points (e.g., only harmonic frequencies are tested). It can be studied in RAN4 which approach is the appropriate way to guarantee system performance but the actual spec should be defined in the conformance spec.
Proposal 3: OTA testability (e.g., power level, testing time) of Tx/Rx spurious emissions should be studied for UE NR conformance spec.
Regarding allowed spurious level, there is no justification for NR UEs to exceed the current LTE requirements (up to -30 dBm/MHz) for legacy frequency ranges below 26 GHz. On the other hand, it’s still not clear whether -30dBm/MHz can be satisfied in mmWave without additional effort (e.g., filter attenuation) or not. If it is identified that -30 dBm/MHz is not easy to meet, then we will have two options. One is to relax the limit to -13 dBm/MHz which is based on the FCC report [3] for example. The other one is to use filter and/or MPR which will lead additional cost and/or less coverage. Then, we will need to discuss such trade-off.
Proposal 4: If it is identified that -30 dBm/MHz cannot be satisfied, trade-off between relaxation of the requirement and having additional effort (e.g., MPR, filter implementation) should be evaluated quantitatively.
Additional spurious
To satisfy regional requirements, NS mechanism has been used in LTE. These limits are mostly related to each regulation and should be maintained regardless of the RAT. Note that those emissions should be verified by TRP in case of OTA in line with general spurious above. How to treat A-MPR will be discussed after MPR discussion which needs other emission requirements. NS applicable bands are also FFS.
Proposal 5: The existing (conductive) additional spurious limits should be maintained in UE NR core spec.
3. Conclusion
Based on the above, we propose the followings.

Proposal 1: Both Tx and Rx spurious emissions should be specified in TRP for NR OTA.
Proposal 2: 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 respectively.

Proposal 3: OTA testability (e.g., power level, testing time) of Tx/Rx spurious emissions should be studied for UE NR conformance spec.
Proposal 4: If it is identified that -30 dBm/MHz cannot be satisfied, trade-off between relaxation of the requirement and having additional effort (e.g., MPR, filter implementation) should be evaluated quantitatively.
Proposal 5: The existing (conductive) additional spurious limits should be maintained in UE NR core spec.
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