[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #92-Bis                 	R4-1911188
Chongqing, China, 14th – 18th October 2019

Source:	Nokia, Nokia Shanghai Bell 
Title:	On NR Rel-15 BS demodulation requirements
Agenda item:	6.12.2.1.1
Document for:	Discussion

Introduction

Following RAN4#92, a few general issues remain open for NR BS demodulation minimum requirements. The corresponding way forward [1], captures the open topics of:
	General
· Test Applicability rule
· Introduce new test applicability rule which states that if BS supports DFT-s-OFDM, BS should be tested without PT-RS
· Declaration of support UL CA
· Add new declarations of the support of UL CA for PUSCH demodulation performance tests
· Direction for BS type 1-O OTA test
· OTA REFSENS receiver target reference direction  (D.54)
· Uncertainty and TT
· Remove the square brackets for uncertainty and TT for FR1 and FR2 by bringing CRs for next meeting
· Alignment of 38.141-1 and 38.141-2 test setup and procedure
· FFS alignment of 141-1 and 141-2 test setup and procedure steps split.

PUSCH
· Performance for different duplex mode and TDD UL-DL patterns
· Apply the current PUSCH performance requirements to FDD mode
· Further discuss whether the requirements can be applied to other TDD configurations in the next meeting.




Further open points, which were not captured in any WF, include:
· [bookmark: _Hlk20579105]OTA REFSENS receiver target reference direction (D.54) to be captured separately or combined for BS Type1-O and Type2-O in TS 38.141-2. (Discussion in last online session).
· [bookmark: _Hlk20579186]Can the declaration of support for UL CA contain the bands that are supported for CA or is it a single yes/no declaration. (Discussion in last online session.)
· PRACH “Single carrier” statement. (Not discussed at RAN4#92.)
In this contribution we provide our views and proposals on the above-mentioned topics.


Discussion

Performance TDD UL-DL patterns and FDD
In the RAN4#92 meeting, it was proposed to remove the TDD pattern requirement for PUSCH minimum performance requirements. Some concerns were raised, on the impact of different TDD pattern configurations on the simulation outcomes used to define the minimum performance requirements.
Possible impacts from the TDD pattern were expected to be due to edge effects on the first and last symbols in a PUSCH TTI, and different observed fading channel realisations depending on the pause between PUSCH TTIs (i.e., more correlation between retransmissions of UL TBs in the case of more FDD-like TDD patterns, which might impact RV combining performance).
We have provided results of a simulation campaign evaluating the TDD pattern impact on PUSCH minimum performance requirements in [2].
In the simulation contribution we compare the 70%TPUT SINR numbers for a set of representative test cases in TDD patterns ranging from pure FDD to only one UL slot (FR1: 5U vs. 1D4U vs. 3D1S1U vs. 4D1U; FR2: 10U vs. 1D9U vs. 7D1S2U vs. 9D1U). We observe:
Relative TPUT performance differences for different slot patterns are neglectable (below 0.2 dB).
In light of this observation, we propose the following:
NR Rel-15 BS demodulation PUSCH minimum performance requirements are applicable to all TDD UL-DL patterns and TDD. The pattern definition can be removed from the specifications or replaced by “N/A”.


UL CA manufacturer declaration
For a quick background on the long running UL CA manufacturer declaration, we need to go back to the initial agreement to introduce an applicability rule on PUSCH UL CA demodulation requirements. This agreement is captured in RAN4#91 general way forward [3]:
	· Test applicability for CA
· Define CA demodulation requirements for CP-OFDM PUSCH only
· For a BS supporting UL carrier aggregation, for the highest SCS in each FR, the CC combination with the largest aggregated bandwidth is used for the test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· Mixed SCS CA combination is not to be tested for within a frequency range, considering the test complexity
· Verify the performance per CC basis
· Note: when capture the agreement in the draft CR, it should be considered that there is no requirement defined for FR1 60kHz.
· 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
 



The proposal by CTC of for introduction this UL CA applicability note was submitted as [4] in RAN4#92:
	8.1.2.1.4	Applicability of requirements for uplink carrier aggregation
The tests for uplink carrier aggregation shall apply only if the BS supports it (see D.x in table 4.6-1).
Unless otherwise stated, the tests for uplink carrier aggregation shall apply only for PUSCH with transform precoding disabled, and shall be conducted on per component carrier basis. 
Unless otherwise stated, the tests shall be done only for the largest supported subcarrier spacing in each FR; for the largest supported subcarrier spacing in each FR, the component carrier combination with the largest aggregated bandwidth shall be used for the tests. If there is more than one combination, the tests shall be done only for the component carrier combination with the largest number of component carriers.
 



This applicability rule needs a manufacturer declaration, and NTT DoCoMo has delivered an extensive analysis on what information needs to be contained in such a manufacturer declaration to resolve the component carrier parts of the agreed applicability rules [5].
NTT DoCoMo’s final proposal in the same contribution makes it clear that all carrier combinations that support UL CA need to be listed:
	Proposal 1: Define the following new declarations on BBU’s CA capability for BS performance part including intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA.
For TS 38.141-1:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	D.1xx
	Supported carrier combinations in CA operation
	List of supported carrier combinations in CA operation. Declared for a base band unit which support intra-band contiguous CA, intra-band non-contiguous CA or/and inter-band CA. 
	x
	x


For TS38.141-2:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-H
	BS type 1-O
	BS type 2-O

	D.1xx
	Supported carrier combinations in CA operation
	List of supported carrier combinations in CA operation. Declared for a base band unit which support intra-band contiguous CA, intra-band non-contiguous CA or/and inter-band CA. 
	c
	x
	X


 



In RAN4#92, the question was raised, if the declaration of support for UL CA needs to contain the bands that are supported for CA, or if a single yes/no declaration is necessary.
NTT DoCoMo’s contribution is in line with Nokia’s point of view and we propose:
The UL baseband CA manufacturer declaration are to contain all carrier combinations that support UL baseband CA for each SCS.

Our compromise declaration proposal from the email discussion in RAN4#92, is still applicable:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	<<Unchanged Items Skipped>>

	D.1XX
	UL baseband CA
	Declaration of support of uplink baseband carrier aggregation for the supported SCS(s), i.e., the carrier combination(s) supported for CA per SCS.
	x
	x




PUCCH F0 single carrier statement removal
[bookmark: _Hlk20587693]In the draftCR [6] approved in RAN4#92, as well as its TS 38.141-2 homologue, the mention of “for single carrier (SC)” was removed from the RF channels to be tested for PUCCH F0:
	[image: ]




This was not done in the other PUCCH formats. PRACH demodulation tests also carry the for single carrier (SC)” constraint. PUSCH never had such an explicit constraint to SC, since CA rules were always supposed to be introduced.
In the spirit of coherence, we propose to:
RAN4 to either remove all “for single carrier (SC)” statements for all PUCCH formats, or to re-introduce this statement for PUCCH F0.


TS 38.141-1 and TS 38.141-2 test setup and procedure
Currently there exists a mis-alignment between the way of splitting the test setup and procedure steps between the two categories in TS 38.141-1 and TS 38.141-2. See the following paragraph aligned example from the respective sections 8.2.1.4:
	TS 38.141-1
	TS 38.141-2

	[bookmark: _Toc13084610]8.2.1.4	Method of test
[bookmark: _Toc13084611]8.2.1.4.1	Initial Conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested:	M; see subclause 4.9.1.
[]
[]
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
[bookmark: _Toc13084612]8.2.1.4.2	Procedure
1)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.1.4.2-1.
[Table Removed]
[]
[]
[]
[]
[]
[]
[]
[]
2)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in table 8.2.1.4.2-2.

	[bookmark: _Toc13082229]8.2.1.4	Method of test
[bookmark: _Toc13082230]8.2.1.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested: M, see subclause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).
[]
[]
[]
[]
[bookmark: _Toc13082231][bookmark: _Hlk530007046]8.2.1.4.2	Procedure
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex E.3.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A, and according to additional test parameters listed in table 8.2.1.4.2-1.




We can observe that the marked part about setup and connection of the BS in the test apparatus, is part of the initial conditions in TS 38.141-1, and part of the procedure in TS 38.141-2.
We propose the following alignment:
In the BS demodulation performance test, method of test chapters of TS 38.141-2, move the procedure steps up to and including connecting the BS tester generating the wanted signal, multipath fading simulators and AWGN generators, to the initial conditions section.


[bookmark: _Hlk20580931]BS Type 1-O and Type 2-O receiver target reference direction
In the RAN4#91 meeting it was agreed that the directions to be tested for both BS Type 1-O and Type 2-O, is unified to the same “OTA REFSENS receiver target reference direction (D.54)”.
In the last online discussion of RAN4#92, the question arose, if BS Type1-O and Type2-O directions should be listed separately in TS 38.141-2. I.e., should the directions to be tested be captured as either:
(a)
	Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).


or
(b)
	Direction to be tested: 
-	For BS type 1-O, OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).


?
Other sections in TS 38.141-2, for example section 7.5.2.4.1, use method (b) in similar simulation setups.
Rarely method (a) is used, e.g., in section 7.4.4.1, but only for simulation setups that do not have both BS types involved.
List the direction to be tested for both BS Type 1-O and Type 2-O in TS 38.141-2 minimum performance requirements, even if the directions are the same.


Demodulation branches and polarizations
During the RAN4#92 meeting a remark was made that the OTA performance requirement testing procedure in TS 38.141-2, seems to be incorrect with respect the mapping of demodulation branches to polarizations.
Indeed, currently the procedures in TS 38.141-2 repeatedly states (here on the example of the PUSCH chapter):
	8.2.1.4.2	Procedure
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex E.3.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).



This is not aligned, with the AAS testing specification as found in TS 37.105, which states:
	[bookmark: _Toc13062098]11.1.1	OTA demodulation branches
OTA performance requirements are only specified for up to 2 demodulation branches.
If the OTA AAS BS uses polarization diversity and has the ability to maintain isolation between the signals for each of the demodulation branches, then OTA performance requirements can be tested for up to two demodulation branches. When tested for two demodulation branches, each demodulation branch maps to one polarization.
If the OTA AAS BS does not use polarization diversity then OTA performance requirements can only be tested for a single demodulation branch.



Demodulation branches to polarization mapping in BS demod OTA test procedure currently not aligned with the method/text in the AAS test specification.
RAN4 to change OTA test procedure text from “ach of the demodulation branch signals should be transmitted on each polarization” to “each of the demodulation branch signals should be transmitted on one polarization”.

[bookmark: _GoBack]

Conclusion
In this contribution we have provided our views on the remaining NR Rel-15 BS demodulation performance open issues (TDD UL-DL pattern performance impact, UL CA manufacturer declaration details, PUCCH F0 single carrier statement, test setup and procedure steps, demodulation branch mapping, and receiver targets). We have made the following proposals and observations:
Performance TDD UL-DL patterns and FDD
1. Relative TPUT performance differences for different slot patterns are neglectable (below 0.2 dB).
1. NR Rel-15 BS demodulation PUSCH minimum performance requirements are applicable to all TDD UL-DL patterns and TDD. The pattern definition can be removed from the specifications or replaced by “N/A”.
UL CA manufacturer declaration
The UL baseband CA manufacturer declaration are to contain all carrier combinations that support UL baseband CA for each SCS.
PUCCH F0 single carrier statement removal
RAN4 to either remove all “for single carrier (SC)” statements for all PUCCH formats, or to re-introduce this statement for PUCCH F0.
TS 38.141-1 and TS 38.141-2 test setup and procedure
In the BS demodulation performance test, method of test chapters of TS 38.141-2, move the procedure steps up to and including connecting the BS tester generating the wanted signal, multipath fading simulators and AWGN generators, to the initial conditions section.
BS Type 1-O and Type 2-O receiver target reference direction
List the direction to be tested for both BS Type 1-O and Type 2-O in TS 38.141-2 minimum performance requirements, even if the directions are the same.
Demodulation branches and polarizations
Demodulation branches to polarization mapping in BS demod OTA test procedure currently not aligned with the method/text in the AAS test specification.
RAN4 to change OTA test procedure text from “ach of the demodulation branch signals should be transmitted on each polarization” to “each of the demodulation branch signals should be transmitted on one polarization”.
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