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Introduction
Following RAN4#91, a few general issues remain open for NR BS demodulation minimum requirements. The corresponding way forward [1], captures the open topics of 
· re-use of existing RF declarations for PUSCH UL baseband CA support, 
· notes in the OTA AWGN power level setting table, 
· direction for BS type 1-O OTA test.
Further open points, which were not yet captured in a WF, include how to generally handle the remaining (even after the China Telecom lead consistency check, carried out by email discussion) TBDs and the observation that the PUCCH frequency hopping test parameters do not match the original intention of the RAN4 BS demod group.
In this contribution we provide our views and proposals on the above-mentioned topics.


Discussion
Declarations for PUSCH UL baseband CA support
During RAN4#91 the test applicability for carrier aggregation was decided to be defined for CP-PUSCH only [1]. It is our understanding that the agreed CA rules will ultimately be captured in the “applicability of PUSCH performance requirements” sections.
The last remaining open point for UL base CA from the above referenced WF is 
	· Declaration of the support of UL baseband CA
· FFS: the existing RF declarations (D.38/39/40 in 38.141-1 and D.60/1/2 in 38.141-2) can be reused



After checking the existing RF declarations, we conclude that it would not make sense for a deployable product to declare different CA band combinations for RF and demodulation testing. We thus propose:
1. RAN4 to consider reusing the existing RF declarations (D.38/39/40 in 38.141-1 and D.60/1/2 in 38.141-2) for the declaration of the support of UL baseband CA.


Notes in the OTA AWGN FR2 power level setting table
One open question remains for the OTA AWGN FR2 power level setting table:
	Discuss whether to add some notes in the OTA AWGN power level setting table:
· Option 1: Do not add any notes
· Option 2: Add editor notes, such as
· [bookmark: _Hlk16080572]ΔOTAREFSENS as declared in D.xx in table 4.6-1
· ΔFR2_REFSENS = -3dB as per the declaration of D.54 in Table 4.6-1. 
· EISREFSENS_50M as declared in D.28 in table 4.6-1.



We propose go with option 2 and add editor notes to facilitate correct testing setup of the chosen test parameters, with the following corrections:
1. RAN4 to consider adding the following notes in the OTA AWGN FR2 power level setting table.
· ΔOTAREFSENS, as calculated for FR1 requirements section 7.1.
· ΔFR2_REFSENS = -3dB in the EISREFSENS calculation, as the test direction follows declaration of D.54 in Table 4.6-1. 
· EISREFSENS_50M, as declared in D.28 in table 4.6-1.


Direction for BS type 1-O OTA test
[bookmark: _Hlk15898453][bookmark: _Hlk14792149]Two different ways of setting up the BS test direction in radiated receiver characteristics testing are generally employed in [3, Section 7]. To be specific:
Option 1: BS type 1-O uses receiver target reference direction (see D.31 in table 4.6-1).
	[bookmark: _Hlk14791067]Directions to be tested:
-	For BS type 1-O, receiver target reference direction (D.31).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).



Option 2: BS type 1-O uses OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).
	Directions to be tested: OTA REFSENS receiver target reference direction (D.54).



Option 1 is currently used in BS demodulation minimum performance requirement testing. However, the validity of this decision has been questioned in [1].
[bookmark: _Hlk15898066]D.31 refers to the minimum sensitivity declaration D.27, which includes all antenna array gains, and should thus be more appropriate than D.54/OTA REFSENS, which is directly related to the conducted REFSENS and only considers antenna element gain [2, Section 6.4.2].
Therefore, RAN4 agreed that all NR receiver tests to be based on D.27/D.31 instead of D.54/OTA REFSENS in the interest of reducing test effort for NR. Except for the OTA REFSENS test, which of course, should be based on OTA REFSENS itself.
[bookmark: _Hlk14792433]Following this, we would like to propose to also reduce testing to a single reference direction in demodulation minimum requirements. Since [3, Table 4.6-1] D.54 “OTA REFSENS receiver target reference direction” is applicable to BS type 1-O, as well as, BS type 2-O, we propose to align type 1-O directional setup with type 2-O.
1. RAN4 to consider unifying the receiver target directions for both BS type 1-O and BS type 2-O to use OTA REFSENS receiver target reference direction (D.54).


Remaining TBDs
The WI NR_newRAT-Perf will finish in the December 2019, with the completion of the demodulation minimum requirements. A strict time plan for delivery and correction of the last simulation results for BS demodulation has been agreed at RAN4#91 in [1]
Nevertheless, RAN4 needs to reach an agreement until RAN4#92b on how to treat TBDs that are not clarified by updated simulation input in RAN4#93.
We have delivered an analysis in RAN4#91 [4], on how changing the span of the requirement calculation algorithm impacts the number of TBDs. It was our conclusion that, RAN4 should rather consider lowering the number of valid inputs, instead of increasing the ideal span threshold, in order to reduce TBDs. We want to repeat this proposal here:
RAN4 to consider lowering the number of valid inputs, instead of increasing the ideal span threshold, in order to reduce TBDs.
It also became clear that not all TBDs can be resolved by adapting the algorithm, and thus, China Telecom led an offline effort before RAN4#92 to find and announce possible errors in the delivered simulation results to each contributor. Still, not all TBDs will be resolved with this effort.
This leads us to propose the following method to resolve any TBDs that might remain in the final meeting.
RAN4 to consider resolving remaining TBDs by manual inspection and accepting values where two contributing companies are reasonably aligned, even if other companies have provided outlying results; the less stringent of the two can be recorded. If no two companies are aligned, the result can be recorded as TBD.


PUCCH frequency hopping 
We have noticed that the PUCCH test parameters do not match the original intention of the RAN4 BS Demod group, in the sense that the captured PRB allocation for the second hop always leaves an empty PRB “at the top” of the BWP.
For the example of performance requirements for PUCCH, format 0, and 30kHz/100MHz, we have the following situation (but the observation is not limited to this example).
Table 8.3.1.4.2-2: Test Parameters
	Parameter
	Test

	nrofBits
	1

	nrofPRBs
	1

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	pucch-GroupHopping
	neither

	hoppingId
	0

	initialCyclicShift
	0

	startingSymbolIndex
	13 for 1 symbol
12 for 2 symbols



This leads to the following allocation:
	startingPRB
	empty
	…
	empty
	secondHopPRB
	empty

	0
	1
	…
	270
	271
	272

	
	
	
	
	largest PRB index - 
nrofPRBs 
= 272-1 = 271
	



For PUCCH frequency hopping, the PRB allocation for the second hop, as currently captured in the RAN4 specification, always leaves the highest PRB of the BWP unallocated.



Conclusion
In this contribution we have provided our views on remaining general issue for BS demodulation minimum requirements. We have made the following proposals and observations:

1. RAN4 to consider reusing the existing RF declarations (D.38/39/40 in 38.141-1 and D.60/1/2 in 38.141-2) for the declaration of the support of UL baseband CA.
1. RAN4 to consider adding the following notes in the OTA AWGN FR2 power level setting table.
· ΔOTAREFSENS, as calculated for FR1 requirements section 7.1.
· ΔFR2_REFSENS = -3dB in the EISREFSENS calculation, as the test direction follows declaration of D.54 in Table 4.6-1. 
· EISREFSENS_50M, as declared in D.28 in table 4.6-1.
1. RAN4 to consider unifying the receiver target directions for both BS type 1-O and BS type 2-O to use OTA REFSENS receiver target reference direction (D.54).
1. RAN4 to consider lowering the number of valid inputs, instead of increasing the ideal span threshold, in order to reduce TBDs.
1. RAN4 to consider resolving remaining TBDs by manual inspection and accepting values where two contributing companies are reasonably aligned, even if other companies have provided outlying results; the less stringent of the two can be recorded. If no two companies are aligned, the result can be recorded as TBD.
1. For PUCCH frequency hopping, the PRB allocation for the second hop, as currently captured in the RAN4 specification, always leaves the highest PRB of the BWP unallocated.
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