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1 Introduction
After last RAN4#91 meeting, few remaining open issues where captured in the different approved Way Forward ([1] and [2]).

This contribution is addressing the remaining open issues, going through the agreed Way Forwards on NR BS demodulations.

2 Discussion 
2.1 Applicability rules consistency
As agreed in [4], the requirements for PUSCH FR2 MCS2 with PT-RS were removed from TS 38.104 based on technical consideration. This also mean there are less requirements specified for configuration with PT-RS, comparing to configuration without PT-RS.
According to the applicability rules specified for PUSCH FR2 and PT-RS, if BS supports with and without PT-RS options, it’s left up to manufacturer which option should be chosen when running the tests. In a sake of consistency and fairness, to improve coverage, it’s then proposed to update the applicability rules and mandate that, if BS supports with and without PT-RS options, tests shall be done without PT-RS option.
Proposal 1: Update the applicability rule for BS type 2-O and PUSCH requirements to mandate that, if BS supports with and without PT-RS options, tests shall be done using without PT-RS option only.
2.2 Remaining TBDs
The number of remaining TBDs for UCI over PUSCH requirements shall be discussed in following meeting(s) as simulation work started late, more time is needed to stabilize simulation results. This section focuses then on the other requirements (PUSCH, PUCCH and PRACH).
After last collection of simulation results from RAN4#91, many requirements are now set, only few TBDs remain. As we have now made several runs of simulations, we should not expect anymore to set those TBDs when collecting new update of simulation results and need to anticipate another alternative. The agreed selection criteria [3] would need to be adapted for those specific cases, and only for them.
Due to those selection criteria, there are basically 3 reasons why requirement values remain TBD after collecting all simulation results:
· Less than 3 companies provided simulation results.

· After running the removal procedure (used on ideal results to guarantee a span less than 2 dB), less than 3 results are remaining (Error code -102)
· The span for results with impairments is too high (> 4dB).

The following Table 1 captures the cases where less than 3 results have been provided.
	Case
	Channel
	Freq Range
	Antenna configuration
	Format
	CBW, SCS
	#bits, #symbols, #PRBs
	Note

	1
	PUCCH
	FR1
	1T4R
	Format 2
	30 kHz, 100MHz
	4, 1, 4
	Ack miss

	2
	PUCCH
	FR1
	1T8R
	Format 2
	30 kHz, 100MHz
	4, 1, 4
	Ack miss


Table 1: Cases with less than 3 companies results
For those 2 cases, 2 companies provided results, and those results look quite consistent. Proposal would then be to accept to specify requirements based only on those 2 companies results, for those two cases only.

The following Table 2 captures the cases where less than 3 results remain after running the removal procedure.

	Case
	Channel
	Freq Range
	Antenna Config
	Format
	SCS, CBW
	Channel Model
	MCS
	DM-RS

	1
	PUSCH
	FR1
	1T2R
	Mapping Type A
	30kHz, 40MHz
	
	MCS16
	DM-RS 1+1

	2
	PUCCH 
	FR1
	1T8R
	Format 0
	15kHz, 5MHz
	
	
	

	3
	PRACH 
	FR1
	1T8Rssssssssssss
	Format 0        1.25kHz
	
	AWGN
	
	

	4
	PRACH 
	FR1
	1T8R
	Format 0      1.25kHz
	
	TDLC300-100
	
	

	5
	PRACH 
	FR1
	1T8R
	Format A3   30kHz
	
	TDLC300-100
	
	

	6
	PRACH 
	FR1
	1T8R
	Format C2      15kHz
	
	TDLC300-100
	
	


Table 2: Cases with potential typo(s)
A detailed analysis of those cases leads to following conclusions: 

· Case 1: One company’s results are weird (Ideal=6.8 – Impairments=5.7): the value with impairments is lower than the ideal result. This should then be a mistake. By considering the average impairment from other companies, the new average would then be acceptable without any exception anymore.

· Case 2: The impaired span is equal to 4.31. This is not much above the agreed threshold so, for this specific case, the proposal is to consider the given average as is.
· Case 3: There is obviously a typo in one company result: for first company, impaired value is -19.25, while it should be -19,25. 
· Case 4: Again, there is obviously a typo in one company result: for first company, impaired value is -15.57, while it should be -15,57.
· Case 5: One company’s results are weird (Ideal=-17,02 – Impairments=-1402): it seems a coma was missing for the impaired result. By fixing this (Impairments=-14,02), ideal span would be then lower to 2 dB and impaired span below 4dB.
· Case 6: One company’s results are weird (Ideal=-16,39 – Impairments=-3,39): again, it seems there is a typo here and the impaired result should better be equal to -13,39. By fixing this (Impairments=-13,39), ideal span would be then lower to 2 dB and impaired span below 4dB.

The following Table 3 captures the cases where the span for impairment results are too high.

	Case
	Channel
	Freq Range
	Antenna Config
	Format
	SCS, CBW
	DM-RS

	1
	PUCCH
	FR2
	1T2R
	Format 2
	60kHz, 100MHz
	

	2
	PUCCH
	FR2
	1T2R
	Format 1
	60kHz, 50MHz
	

	3
	PUCCH
	FR2
	1T2R
	Format 2
	60kHz, 50Mhz
	

	4
	PUCCH
	FR2
	1T2R
	Format 2
	120kHz, 50Mhz
	

	5
	PUCCH
	FR2
	1T2R
	Format 2
	120kHz, 200Mhz
	

	6
	PUCCH
	FR2
	1T2R
	Format 4
	120kHz, 50MHz
	With Add DM-RS

	7
	PUCCH
	FR2
	1T2R
	Format 4
	120kHz, 200Mhz
	Without Add DM-RS

	8
	PUCCH
	FR2
	1T2R
	Format 4
	120kHz, 200Mhz
	With Add DM-RS


Table 3: Cases with high impaired span
For those cases, the focus should only be on the impaired span criteria, as the impaired values are the values used to set the final requirement. Adapting the selection rules and considering then removing the ideal/impaired results until the impaired span is lower than the 4dB threshold would solve most cases. Still, for 3 cases, there would only be 2 companies’ results instead of 3, but that might still be acceptable for those specific cases. 
Observation: Looking closer at simulation results for remaining TBDs, and slightly adapting the selection criteria or rules for very few requirements, it should be possible to specify all BS demodulation requirements, removing all TBDs.
2.3 Declaration for CA
From the agreed Way Forward [1], it was left open if existing BS declarations were enough to cover applicability rules specified for CA, of if additional new declarations would be needed.
Analysing those rules, following information are needed:

· Supported bands combination(s) for CA.

· Supported channel bandwidths and SCS for each band.

Table 1 captures the CA relevant manufacturer declaration item specified in TS 38.141-1.

	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	D.14
	NR supported channel bandwidths and SCS
	NR supported SCS and channel bandwidths per supported SCS. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.38
	Inter-band CA 
	Band combinations declared to support inter-band CA (per CA capable multi-band connector(s), as in D.15).

Declared for every multi-band connector which support CA.
	x
	x

	D.39
	Intra-band contiguous CA 
	Bands declared to support intra-band contiguous CA (per CA capable single band connector(s) or multi-band connector(s), as in D.15).

Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.40
	Intra-band non-contiguous CA
	Bands declared to support intra-band non-contiguous CA (per CA capable single band connector(s) or multi-band connector(s), as in D.15).

Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x


Table 4: Relevant manufacturer declarations in TS 38.141-1
It seems so there is no need for new declaration for TS 38.141-1 to cover BS demodulation applicability rules for CA.

Table 2 captures the CA relevant manufacturer declaration item specified in TS 38.141-2.

	Declaration identifier


	Declaration
	Description
	Applicability

(Note 1)

	
	
	
	BS type 1-H

(Note 2)
	BS type 1-O
	BS type 2-O

	D.7
	BS channel band width and SCS support
	BS supported SCS and channel bandwidth per supported SCS. Declared for each beam (D.3) and each operating band (D.4).
	c
	x
	x

	D.60
	Inter-band CA 
	Declaration of operating band(s) combinations supporting inter‑band CA. Declared per operating band combination (D.52). 
	c
	x
	x

	D.61
	Intra-band contiguous CA 
	Declaration of operating band(s) supporting intra-band contiguous CA. Declared per operating band with CA support.
	c
	x
	x

	D.62
	Intra-band non-contiguous CA 
	Declaration of operating band(s) supporting intra-band non‑contiguous CA. Declared per operating band with CA support. 
	c
	x
	x


Table 5: Relevant manufacturer declarations in TS 38.141-2
It seems so there is no need for new declaration for TS 38.141-2 to cover BS demodulation applicability rules for CA.

Proposal 2: No new manufacturer declaration is needed when specifying BS demodulation applicability rules for CA. 
2.4 Direction for BS 1-O test
The Way Forward [1] mentions 2 options to specify the direction to be tested, as seen in Figure 1.
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Option 1: receiver target reference direction (see D.31 in table
4.6-1 (the existing one in the spec TS 38.141-2).

Option 2: OTA REFSENS receiver target reference direction
To be decided in the next meeting




Figure 1: Agreement from  RAN4#91
In AAS conformance specifications (TS 37.145-2), the direction to be tested is option 1. As a NR 1-O BS would have similar characteristics than such BS, it’s proposed to use option 1 when specifying test direction for BS 1-O type.
Proposal 3: Use option 1 (receiver target reference direction D.31) to specify direction for BS 1-O demodulation requirements tests.
3 Conclusion
In this contribution, we discussed the remaining general open issues related to Rel-15 BS demodulation requirements, and made following observation and proposals:
Proposal 1: Update the applicability rule for BS type 2-O and PUSCH requirements to mandate that, if BS supports with and without PT-RS options, tests shall be done using without PT-RS option only.
Observation: Looking closer at simulation results for remaining TBDs, and slightly adapting the selection criteria or rules for very few requirements, it should be possible to specify all BS demodulation requirements, removing all TBDs.

Proposal 2: No new manufacturer declaration is needed when specifying BS demodulation applicability rules for CA.
Proposal 3: Use option 1 (receiver target reference direction D.31) to specify direction for BS 1-O demodulation requirements tests.
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