

	
3GPP TSG-RAN WG4 Meeting #106	R4-2301847
Athens, Greece, February 27 – March 3, 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.101-4
	CR
	0341
	rev
	-
	Current version:
	17.7.0
	

	

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

	



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



	

	[bookmark: _Hlk106376421]Title:	
	Miscellaneous corrections to RedCap requirements

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	R4

	
	

	Work item code:
	NR_redcap-Perf
	
	Date:
	17/02/2023

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	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:
	· Miscellaneous editorial corrections to RedCap requirements are needed. 
· There is a duplicated reference to TS 38.521-4. The spec title for both references is incorrect. 

	
	

	Summary of change:
	· Miscellaneous editorial corrections to RedCap requirements are done. 
· The duplicated reference to TS 38.521-4 in ref [2] and ref [16] is removed. 
· The second reference ref [16] is set to void in clause 2.  
· The 4 occurences of ref [16] in subclause 4.5.4 are replaced by ref [2].
· The spec title of ref [2] is corrected in clause 2.


	
	

	Consequences if not approved:
	· Editorial errors remain for RedCap.
· Duplicated reference to TS 38.521-4 remains with incorrect spec titles. 

	
	

	Clauses affected:
	2, 4.5.4, 5.4.2.2, 5.5.1, 6.3.1.1.1

	
	

	
	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:
	None.

	
	

	This CR's revision history:
	




Page 1






--- Start of change 1 ---
[bookmark: _Toc114565666][bookmark: _Toc123935959][bookmark: _Toc124376974]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.521-4: "NR; User Equipment (UE) conformance specification; Rradio transmission and reception; Part 4: Performance requirements".
[3]	Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[4]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[5]	3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz".
[6]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[7]	3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone".
[8]	3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[9]	3GPP TS 38.211: "NR; Physical channels and modulation".
[10]	3GPP TS 38.212: "NR; Multiplexing and channel coding".
[11]	3GPP TS 38.213: "NR; Physical layer procedures for control ".
[12]	3GPP TS 38.214: "NR; Physical layer procedures for data".
[13]	3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-connectivity", Stage 2.
[14]	3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".
[15]	3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation".
[16]	3GPP TS38.521-4, "User Equipment (UE) conformance specification; Radio transmission and reception; Part 4: Performance" Void.
[17]	3GPP TS 38.331: “Radio Resource Control (RRC) protocol specification”.

--- End of change 1 ---

--- Start of change 2 ---

[bookmark: _Toc114565693][bookmark: _Toc123935986][bookmark: _Toc124377001][bookmark: _Toc21338157][bookmark: _Toc29808265][bookmark: _Toc37068184][bookmark: _Toc37083727][bookmark: _Toc37084069][bookmark: _Toc40209431][bookmark: _Toc40209773][bookmark: _Toc45892732][bookmark: _Toc53176589][bookmark: _Toc61120865][bookmark: _Toc67918009][bookmark: _Toc76298052][bookmark: _Toc76572064][bookmark: _Toc76651931][bookmark: _Toc76652769][bookmark: _Toc83742041][bookmark: _Toc91440531][bookmark: _Toc98849316][bookmark: _Toc106543166][bookmark: _Toc106737261][bookmark: _Toc107233028][bookmark: _Toc107234618][bookmark: _Toc107419587][bookmark: _Toc107476880]4.5.4	Angle of arrival
Unless otherwise stated, the downlink signal and noise are aligned to the direction with the following criteria:
-	Select the known Rx beam peak direction reused from RF testing if available, as far as it satisfies the minimum isolation requirement defined in TS 38.521-4 [216] and rank number in TS 38.521-4 [216] corresponding to the test cases 
-	Otherwise select one direction which satisfies the REFSENS defined in TS 38.101-2 [7], minimum isolation requirement defined in TS 38.521-4 [216] and rank number in TS 38.521-4 [216] corresponding to the test cases.

[bookmark: _Toc21338223][bookmark: _Toc29808331][bookmark: _Toc37068250][bookmark: _Toc37083795][bookmark: _Toc37084137][bookmark: _Toc40209499][bookmark: _Toc40209841][bookmark: _Toc45892800][bookmark: _Toc53176657][bookmark: _Toc61120970][bookmark: _Toc67918142][bookmark: _Toc76298185][bookmark: _Toc76572197][bookmark: _Toc76652064][bookmark: _Toc76652902][bookmark: _Toc83742174][bookmark: _Toc91440664][bookmark: _Toc98849454]--- End of change 2 ---
--- Start of change 3 ---

[bookmark: _Toc21338207][bookmark: _Toc29808315][bookmark: _Toc37068234][bookmark: _Toc37083779][bookmark: _Toc37084121][bookmark: _Toc40209483][bookmark: _Toc40209825][bookmark: _Toc45892784][bookmark: _Toc53176641][bookmark: _Toc61120954][bookmark: _Toc67918121][bookmark: _Toc76298164][bookmark: _Toc76572176][bookmark: _Toc76652043][bookmark: _Toc76652881][bookmark: _Toc83742153][bookmark: _Toc91440643][bookmark: _Toc98849433][bookmark: _Toc106543286][bookmark: _Toc106737383][bookmark: _Toc107233150][bookmark: _Toc107234740][bookmark: _Toc107419709][bookmark: _Toc107477003][bookmark: _Toc114565840][bookmark: _Toc123936148][bookmark: _Toc124377163]5.4.2.2	TDD
Table 5.4.2.2-1: Test parameters for PBCH
	Parameter
	Unit
	Single antenna port

	TDD UL-DL pattern
	
	FR1.30-1



For the parameters specified in Table 5.4-1 and Table 5.4.2.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below the specified values in Table 5.4.2.2-2 and Table 5.4.2.2-4 in case SS/PBCH block index is not known and below the specified values in Table. 5.4.2.2-3 and Table 5.4.2.2-5 in case SS/PBCH block index is known. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.4.2.2-2: Minimum performance PBCH in case SS/PBCH block index is not known
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Reference channel
	Propagation condition
	Antenna configuration and correlation matrix
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	40 / 30
	R.PBCH.2
	TDLA30-10
	1 x 2 Low
	1
	-5.3



Table 5.4.2.2-3	Minimum performance PBCH in case SS/PBCH block index is known
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Reference channel
	Propagation condition
	Antenna configuration and correlation matrix
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	40 / 30
	R.PBCH.2
	TDLA30-10
	1 x 2 Low
	1
	-6.5



Table 5.4.2.2-4: Minimum performance PBCH in case SS/BPCH block index is not known for RedCap
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Reference channel
	Propagation condition
	Antenna configuration and correlation matrix
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	20 / 30
	R.PBCH.2
	TDLA30-10
	1 x 2 Low
	1
	-5.3



Table 5.4.2.2-5	Minimum performance PBCH in case SS/BPCH block index is known for RedCap
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Reference channel
	Propagation condition
	Antenna configuration and correlation matrix
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	20 / 30
	R.PBCH.2
	TDLA30-10
	1 x 2 Low
	1
	-6.5



--- End of change 3 ---
--- Start of change 4 ---

[bookmark: _Toc21338211][bookmark: _Toc29808319][bookmark: _Toc37068238][bookmark: _Toc37083783][bookmark: _Toc37084125][bookmark: _Toc40209487][bookmark: _Toc40209829][bookmark: _Toc45892788][bookmark: _Toc53176645][bookmark: _Toc61120958][bookmark: _Toc67918125][bookmark: _Toc76298168][bookmark: _Toc76572180][bookmark: _Toc76652047][bookmark: _Toc76652885][bookmark: _Toc83742157][bookmark: _Toc91440647][bookmark: _Toc98849437][bookmark: _Toc106543290][bookmark: _Toc106737387][bookmark: _Toc107233154][bookmark: _Toc107234744][bookmark: _Toc107419713][bookmark: _Toc107477007][bookmark: _Toc114565844][bookmark: _Toc123936152][bookmark: _Toc124377167]5.5	Sustained downlink data rate provided by lower layers
[bookmark: _Toc21338212][bookmark: _Toc29808320][bookmark: _Toc37068239][bookmark: _Toc37083784][bookmark: _Toc37084126][bookmark: _Toc40209488][bookmark: _Toc40209830][bookmark: _Toc45892789][bookmark: _Toc53176646][bookmark: _Toc61120959][bookmark: _Toc67918126][bookmark: _Toc76298169][bookmark: _Toc76572181][bookmark: _Toc76652048][bookmark: _Toc76652886][bookmark: _Toc83742158][bookmark: _Toc91440648][bookmark: _Toc98849438][bookmark: _Toc106543291][bookmark: _Toc106737388][bookmark: _Toc107233155][bookmark: _Toc107234745][bookmark: _Toc107419714][bookmark: _Toc107477008][bookmark: _Toc114565845][bookmark: _Toc123936153][bookmark: _Toc124377168]5.5.1	FR1 single carrier requirements
The requirements in this clause are applicable to the FR1 single carrier case.
The requirements and procedure defined in Clause 5.5A.1 apply using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.
For RedCap, the requirements and procedure are defined in Clause 5.5A.1 except that the MIMO layers areis configured to 2 for UE supporting 2 MIMO layers and 1 for UE supporting 1 MIMO layers for all operating band. Antenna configuration is 1x1 for UE supporting 1 layer and 2x2 for UE supporting 2 layers. 
For RedCap UE with HD-FDD mode, the additional test parameters are specified in Table 5.5.1-1.
Table 5.5.1-1: Additional test parameters for HD-FDD single carrier
	Parameter
	Unit
	Value

	Duplex mode
	
	HD-FDD

	PDSCH configuration
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	Number of HARQ Processes
	
	4

	Full DL slots (Note 1, Note 2)
	
	For slots i, if mod(i, 5) = {0,1,2}

	K1 value (Note 2)
	
	4 if mod(i, 5) = 0
3 if mod(i, 5) = 1
2 if mod(i, 5) = 2

	Note 1:	PDSCH is scheduled only on full DL slots.
Note 2:	i is the slot index per frame; i = {1, 2, …, 19}.



--- End of change 4 ---
--- Start of change 5 ---
[bookmark: _Toc21338240][bookmark: _Toc29808348][bookmark: _Toc37068267][bookmark: _Toc37083812][bookmark: _Toc37084154][bookmark: _Toc40209516][bookmark: _Toc40209858][bookmark: _Toc45892817][bookmark: _Toc53176674][bookmark: _Toc61120987][bookmark: _Toc67918165][bookmark: _Toc76298209][bookmark: _Toc76572221][bookmark: _Toc76652088][bookmark: _Toc76652926][bookmark: _Toc83742198][bookmark: _Toc91440688][bookmark: _Toc98849478][bookmark: _Toc106543331][bookmark: _Toc106737429][bookmark: _Toc107233196][bookmark: _Toc107234811][bookmark: _Toc107419781][bookmark: _Toc107477077][bookmark: _Toc114565926][bookmark: _Toc123936234][bookmark: _Toc124377249]6.3.1	1RX requirements
[bookmark: _Toc114565927][bookmark: _Toc123936235][bookmark: _Toc124377250]6.3.1.1	FDD
[bookmark: _Toc114565928][bookmark: _Toc123936236][bookmark: _Toc124377251]6.3.1.1.1	Single PMI with 4TX TypeI-SinglePanel Codebook for RedCap
For the parameters specified in Table 6.3.1.1.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.1.1.1-2. The requirements are 
Table 6.3.1.1.1-1: Test parameters (single layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High ULA 4 x 1

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9)

	
	CSI-RS
periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	(13)

	
	CSI-RS
periodicity and offset
	
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	3

	CSI request
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	6

	Maximum number of HARQ transmission
	
	4

	Measurement channel (Note 4)
	
	R.PDSCH.1-6.1 FDD
R.PDSCH.1-3.1 HD-FDD

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with Wideband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination.
Note 2:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation at a downlink slot not later than slot#(n-3), this reported PMI cannot be applied at the gNB downlink before slot#(n+3).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.
Note 4:	Applied reference channel depends on the supported operation mode: FDD or HD-FDD



Table 6.3.1.1.1-2: Minimum requirement
	Parameter
	Test 1

	
	1.3



--- End of change 5 ---

