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1. Introduction

The purpose of this discussion paper is to provide Qualcomm view on action point AP#83.21 [1]:

	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#83.21
	RF
	To provide Minimum LO frequency to indicate start of spurious domain region
	OEM, Chipset vendors
	R5-193688
	RAN5#84
	Open


The relevant figure 1 from R5-193688 [2] is shown below for reference:   


[image: image1]
Figure 1: Illustration of applicability of spurious emissions TRP grids
The two questions raised in R5-193688 [2] are re-iterated below: 

Question 1 to OEMs: What is the min frequency (illustrated by green question mark in Figure 1) of the frequency range that applies to the 2nd harmonic TRP measurement grid and below which the non-harmonic TRP measurement grid needs to be used? 

Question 2 to OEMs: Will the in-band measurement grid have to be applied for a small frequency range outside the OOB range for spurious emissions test cases? If so, what are the applicable cut-off frequencies (illustrated by red question marks in Figure 1)?  

The Question 2 above was closed in RAN#83 meeting based on consensus in favour of option 1. So, no action required as the current TS38.521-2 defines spurious emissions region “start” as per option 1 presented in [1].
The Question 1 above is the open item for which AP#83.21 was created and is the focus of this discussion paper.
2. Discussion
Option 1 shows non-harmonic region (blue region) and 2nd harmonic region (red region) and the AP#83.21’s goal was to identify the transition point between the two regions. For test time optimization purposes, the spurious emission measurement grids assume that spurs in non-harmonic region do not beamform (use a coarse TRP measurement grid) and that the spurs in 2nd harmonic region do beamform (use a fine TRP measurement grid). 
Past few months of investigation from Qualcomm indicates that the “no beamforming in non-harmonic region” assumption is not a correct assumption. Hence splitting the spurious emission region in non-harmonic region and 2nd harmonic region is not feasible.
Observation 1: A spurious emission with beam forming nature can occur in entire spurious emission region.

Proposal 1: Abandon the spurious emission region split concept and consider spurious emission region as a single region. 

Proposal 2: Determine coarse and fine TRP measurement grids assuming a beamforming spur can occur anywhere in the spurious emission region. 
Proposal 3: Use the MU values based on 2nd harmonic for the entire spurious emission region. 

Proposal 4: Close AP#83.21 as it is no longer required to understand where the spurious region split should occur.   

Observation 2: If above proposals get agreed then appropriate edits needs to be made to 38.521-2 -> Annex I and 38.521-2 -> All Spurious emission test procedures clauses for single carrier, EN-DC, CA. 

Proposal 5: Void 38.521-2 -> Annex I. Delete contents of Table I-1 and I-2 (antenna assumptions) which are currently included in Annex I as they are no longer needed. Move contents of Table I-3 (spurious emissions measurement grids and MU values) in better format as a new subsection 38.521-2 -> Annex M.4.4. 

Proposal 6: Update all spurious emission test procedures in 38.521-2 and 38.521-3 to call out for coarse TRP and fine TRP appropriately.

Proposal 7: Update cross references form spurious emissions clause to 38.521-2 -> Annex I and TR.38.903 -> B.18 to point to new subclause 38.521-2 -> Annex M.4.4.

Proposal 8: Update test procedures and cross references from 38.521-3 -> Spurious emissions clause to align with corresponding updates proposed in Proposal 4, 5 & 6 above.    
3. Conclusion
Proposal 1: Abandon the spurious emission region split concept and consider spurious emission region as a single region. 

Proposal 2: Determine appropriate TRP measurement grids assuming a beamforming spur can occur anywhere in the spurious emission region.    

Proposal 3: Use the MU values based on 2nd harmonic for the entire spurious emission region. 

Proposal 4: Close AP#83.21 as it is no longer required to understand where the spurious region split should occur.   

Observation 2: If above proposals get agreed then appropriate edits needs to be made to 38.521-2 -> Annex I and 38.521-2 -> All Spurious emission test procedures clauses for single carrier, EN-DC, CA. 

Proposal 5: Void 38.521-2 -> Annex I. Delete contents of Table I-1 and I-2 (antenna assumptions) which are currently included in Annex I as they are no longer needed. Move contents of Table I-3 (spurious emissions measurement grids and MU values) in better format as a new subsection 38.521-2 -> Annex M.4.4. 

Proposal 6: Update all spurious emission test procedures in 38.521-2 and 38.521-3 to call out for coarse TRP and fine TRP appropriately.

Proposal 7: Update cross references form spurious emissions clause to 38.521-2 -> Annex I and TR.38.903 -> B.18 to point to new subclause 38.521-2 -> Annex M.4.4.

Proposal 8: Update test procedures and cross references from 38.521-3 -> Spurious emissions clause to align with corresponding updates proposed in Proposal 4, 5 & 6 above.    
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