

	
3GPP TSG-RAN5 Meeting #95-e	R5-223726
Electronic Meeting, 9th – 20th May 2022
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.521-4
	CR
	0539
	rev
	1
	Current version:
	16.11.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Update to URLLC test cases 5.2.x.y.6

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R5

	
	

	Work item code:
	NR_L1enh_URLLC-UEConTest
	
	Date:
	2022-04-20

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18) 
Rel-19	(Release 19)

	
	

	Reason for change:
	MU and TT for 5.2.x.y.6 are still not finalized due to undetermined minimum test time. In this meeting there is a discussion paper R5-222891, and relevant Annex F CR R5-222893. This CR is to apply the RAN5 agreed TT into test requirements.

	
	

	Summary of change:
	Updating test requirements to apply TT value as [0.7dB] based on output of discussion paper R5-223631.

	
	

	Consequences if not approved:
	The test cases are not completed.

	
	

	Clauses affected:
	5.2.2.1.6_1, 5.2.2.2.6_1, 5.2.3.1.6_1, 5.2.3.2.6_1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


<Unchanged Text Skipped>

[bookmark: _Toc90560707]5.2.2.1.6_1	2Rx FDD FR1 PDSCH repetitions over multiple slots performance - 2x2 MIMO with baseline receiver for both SA and NSA
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
-	MU factor due to finite test time needs further study
5.2.2.1.6_1.1	Test purpose
To Verify the PDSCH repetitions over multiple slots performance under 2 receive antenna conditions.
5.2.2.1.6_1.2	Test applicability
Test 1-1 applies to all types of NR UE release 16 and forward supporting capability IE pdsch-RepetitionMultiSlots-r16.
5.2.2.1.6_1.3	Test description
5.2.2.1.6_1.3.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.2 for TE diagram and section A.3.2.3 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.2-1, Table 5.2.2.1.6.0-2 and Table 5.2.2.1.6.0-3 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On, for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.2.1.6_1.3.3.
5.2.2.1.6_1.3.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.2.2.1.5.0-3. The SS sends downlink MAC padding bits on the DL RMC. The UE may expect that the TB is repeated with same symbol allocation among each of the pdsch-AggregationFactor consecutive slots. 
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 5.2.2.1.5_1.3.4-1.
3.	Measure the BLER for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. Count the number of correctly and incorrectly received transport bloks based on ACK/NACK feedback on the UL during each subtest and decide pass or fail according to clause G.1.5 and Table G.1.5-1a in Annex G clause G.1.5.
5.2.2.1.6_1.3.3	Message contents
5.2.2.1.6_1.3.3_1	Message exceptions for SA & NSA
As defined in clause 5.4.2 of TS 38.508-1 [6] with the following exceptions:
Table 5.2.2.1.6_1.3.3_1-1: PDSCH-Config
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  pdsch-AggregationFactor
	2
	
	

	}
	
	
	



5.2.2.1.6_1.3.4	Test requirement
Table 5.2.2.1.6.0-3 defines the primary level settings.
The target BLER percentage for the downlink reference measurement channels specified in Annex 3.2.1 for each BLER test shall meet or exceed the specified value in Table 5.2.2.1.6_1.3.4-1 for the specified SNR including test tolerances for all throughput tests.
Table 5.2.2.1.6_1.3.4-1: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Target BLER
	SNR (dB)

	1-1
	R.PDSCH.1-11.1 FDD
	10 / 15
	16QAM, 0.54
	TDLA30-10
	2x2, ULA Low
	1% (Note 1)
	[2.3]1.6 + TT


<Unchanged Text Skipped>
[bookmark: _Toc90560745]5.2.2.2.6_1	2Rx TDD FR1 PDSCH repetitions over multiple slots performance - 2x2 MIMO with baseline receiver for both SA and NSA
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
-	MU factor due to finite test time needs further study
5.2.2.2.6_1.1	Test purpose
To Verify the PDSCH repetitions over multiple slots performance under 2 receive antenna conditions.
5.2.2.2.6_1.2	Test applicability
Test 1-1 applies to all types of NR UE release 16 and forward supporting capability IE pdsch-RepetitionMultiSlots-r16.
5.2.2.2.6_1.3	Test description
5.2.2.2.6_1.3.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.1 for TE diagram and section A.3.2.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.2-1, Table 5.2.2.1.6.0-2 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On, for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.2.2.6_1.3.3.
5.2.2.2.6_1.3.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.2.2.2.6.0-3. The SS sends downlink MAC padding bits on the DL RMC. The UE may expect that the TB is repeated with same symbol allocation among each of the pdsch-AggregationFactor consecutive slots.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 5.2.2.2.6_1.3.4-1.
3.	Measure the BLER for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. Count the number of correctly and incorrectly received transport bloks based on ACK/NACK feedback on the UL during each subtest and decide pass or fail according to clause G.1.5 and Table G.1.5-1a in Annex G clause G.1.5.
5.2.2.2.6_1.3.3	Message contents
5.2.2.2.6_1.3.3_1	Message exceptions for SA
Same as 5.2.2.1.6_1.3.3_1.
5.2.2.2.6_1.3.3_2	Message exceptions for SA
Same as 5.2.2.1.6_1.3.3_1.
5.2.2.2.6_1.3.4	Test requirement
Table 5.2.2.2.6.0-3 defines the primary level settings.
The target BLER percentage for the downlink reference measurement channels specified in Annex A.3.2.2 for each BLER test shall meet or exceed the specified value in Table 5.2.2.2.6_1.3.4-1 for the specified SNR including test tolerances for all throughput tests.
Table 5.2.2.2.6_1.3.4-1: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Target BLER
	SNR (dB)

	1-1
	R.PDSCH.2-16.1 TDD
	40 / 30
	16QAM, 0.54
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	1% (Note 1)
	[2.1]1.4 + TT

	Note 1:	BLER is defined as residual BLER; i.e. ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.





<Unchanged Text Skipped>
[bookmark: _Toc84264652][bookmark: _Toc90560785]5.2.3.1.6_1	4Rx FDD FR1 PDSCH repetitions over multiple slots performance - 2x4 MIMO with baseline receiver for both SA and NSA
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
-	MU factor due to finite test time needs further study
5.2.3.1.6_1.1	Test purpose
To Verify the PDSCH repetitions over multiple slots performance under 4 receive antenna conditions.
5.2.3.1.6_1.2	Test applicability
Test 1-1 applies to all types of NR UE release 16 and forward supporting capability IE pdsch-RepetitionMultiSlots-r16.
5.2.3.1.6_1.3	Test description
5.2.3.1.6_1.3.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.4 for TE diagram and section A.3.2.5 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.2-1, Table 5.2.3.1.6.0-2 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On, for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.3.1.6_1.3.3.
5.2.3.1.6_1.3.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.2.3.1.6.0-3. The SS sends downlink MAC padding bits on the DL RMC. The UE may expect that the TB is repeated with same symbol allocation among each of the pdsch-AggregationFactor consecutive slots.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 5.2.3.1.6_1.3.4-1.
3.	Measure the BLER for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. Count the number of correctly and incorrectly received transport bloks based on ACK/NACK feedback on the UL during each subtest and decide pass or fail according to clause G.1.5 and Table G.1.5-1a in Annex G clause G.1.5.
5.2.3.1.6_1.3.3	Message contents
5.2.3.1.6_1.3.3_1	Message exceptions for SA
Same as 5.2.2.1.6_1.3.3_1.
5.2.2.2.6_1.3.3_2	Message exceptions for SA
Same as 5.2.2.1.6_1.3.3_1.
5.2.2.2.6_1.3.4	Test requirement
Table 5.2.3.1.6.0-3 defines the primary level settings.
The target BLER for the downlink reference measurement channels specified in Annex A.3.2.1 for each BLER test shall meet or exceed the specified value in Table 5.2.3.1.6_1.3.4-1 for the specified SNR including test tolerances for all throughput tests.
Table 5.2.3.1.6_1.3.4-1: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Target BLER
	SNR (dB)

	1-1
	R.PDSCH.1-11.1 FDD
	10 / 15
	16QAM, 0.54
	TDLA30-10
	2x4, ULA Low
	1% (Note 1)
	[-1.6]-2.3 + TT

	Note 1:	BLER is defined as residual BLER; i.e. ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.






<Unchanged Text Skipped>
[bookmark: _Toc84264683][bookmark: _Toc90560822]5.2.3.2.6_1	4Rx TDD FR1 PDSCH repetitions over multiple slots performance - 2x4 MIMO with baseline receiver for both SA and NSA
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
-	MU factor due to finite test time needs further study
5.2.3.2.6_1.1	Test purpose
To Verify the PDSCH repetitions over multiple slots performance under 4 receive antenna conditions.
5.2.3.2.6_1.2	Test applicability
Test 1-1 applies to all types of NR UE release 16 and forward supporting capability IE pdsch-RepetitionMultiSlots-r16.
5.2.3.2.6_1.3	Test description
5.2.3.2.6_1.3.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-2 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.4 for TE diagram and section A.3.2.5 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1, Table 5.2.3.2.6.0-2 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On, for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.3.2.6_1.3.3.
5.2.3.2.6_1.3.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.2.3.2.6.0-3. The SS sends downlink MAC padding bits on the DL RMC. The UE may expect that the TB is repeated with same symbol allocation among each of the pdsch-AggregationFactor consecutive slots.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 5.2.3.2.6_1.3.4-1.
3.	Measure the BLER for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. Count the number of correctly and incorrectly received transport bloks based on ACK/NACK feedback on the UL during each subtest and decide pass or fail according to clause G.1.5 and Table G.1.5-1a in Annex G clause G.1.5.
5.2.3.2.6_1.3.3	Message contents
5.2.3.2.6_1.3.3_1	Message exceptions for SA
Same as 5.2.2.1.6_1.3.3_1.
5.2.2.2.6_1.3.3_2	Message exceptions for SA
Same as 5.2.2.1.6_1.3.3_1.
5.2.3.2.6_1.3.4	Test requirement
Table 5.2.3.2.6.0-3 defines the primary level settings.
The target BLER percentage for the downlink reference measurement channels specified in Annex A.3.2.2 for each BLER test shall meet or exceed the specified value in Table 5.2.2.2.6_1.3.4-1 for the specified SNR including test tolerances for all throughput tests.
Table 5.2.3.2.6_1.3.4-1: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Target BLER
	SNR (dB)

	1-1
	R.PDSCH.2-16.1 TDD
	40 / 30
	16QAM, 0.54
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	1% (Note 1)
	[-1.9]-2.6 +TT

	Note 1: 	BLER is defined as residual BLER; i.e. ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.
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