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1	Introduction
This contribution discusses our initial views on the UE demodulation and CSI reporting requirements for NR less than 5MHz [1].
2	Feature summary
2.1	Support 3MHz CBW
RAN1 agreed to introduce new UE feature ‘NR_FR1_lessthan_5MHz_BW’, where gNB operates NR with 5MHz or less channel bandwidth [2]. According to the WID, this feature is applicable only for several FDD bands less than 1GHz (e.g., n100, n106, n26, n28 and n85) and SCS is limited to 15kHz [1]. RAN#101 also agreed a new WI to introduce new frequency bands n31 (DL 462.5 – 467.5 MHz) and n72 (DL 461 – 466 MHz) for NR and these frequency bands support both 3MHz/5MHz CBW [3].
For 3MHz and 5MHz CBW, RAN4 RF has defined the maximum transmission bandwidths with 15 PRBs and 25 PRBs, respectively [4], but the new 3MHz CBW does not have enough PRBs to transmit PBCH and CORESET#0. RAN1 accordingly updated the specification to adjust PBCH/CORESET#0 within the limited PRBs. At the initial cell access, UE does not know PBCH and CORESET#0 transmission bandwidth. RAN4 RF therefore introduced new sync raster (a.k.a. GSCN) to indicate the data transmission bandwidth in TS38.101-1 and TS 38.104.
RAN4 RF also considered to support 12 PRBs for 3MHz and 20 PRBs for 5MHz according to the band n100 FRMCS migration plan. To support the migration scenario, RAN4 RF introduced the dedicated GSCN to support 12/20 PRBs for n100 (See Table 5.4.3.1-3 in [4]). However please note RAN4 RF still keeps the maximum transmission bandwidth for 3MHz/5MHz to 15/25 PRBs (See Table 5.3.2-1 in [3]).
As of Rel-18, RAN4 RF has not specified any CA/DC combinations with the bands with these new channel bandwidths. 
2.2	PBCH transmission
In Rel-15, PBCH requires 20PRBs. To transmit PBCH within 12/15PRBs for 3MHz, RAN1 agreed that gNB transmits PBCH by puncturing the upper 4PRBs and lower 4PRBs of 20PRBs. UE knows whether PBCH is punctured or not by GSCN at the initial cell search.
2.3	CORESET#0 configuration
In Rel-15, CORESET#0 (Control channel resources used for common control channel such as PDCCH scheduling SIB1, RAR or paging) is assumed to configure at least 24 PRBs for FDD SCS=15kHz according to TS 38.213 clause 13. To configure CORESET#0 within 12/15/20PRBs, RAN1 agreed to define new CORESET#0 configuration tables, where CORESET#0 PRBs can be configured to 12 or 24PRBs according to the channel bandwidth. If the available transmission channel bandwidth is less than the configured PRBs, for example, NW configure 24RPBs, but the actual transmission channel bandwidth is 20PRBs, gNB punctures upper 4PRBs to adjust to 20PRBs.
On the other hand, RAN1 does not assume the puncturing for CORESETs other than CORESET#0. This means CORESET used for UE-specific search space is NOT punctured in 3MHz cell.
2.4 	Summary
Table 1 summarizes the PBCH/CORESET#0 transmissions for all the transmission bandwidth configurations assumed for NR_FR1_lessthan_5MHz_BW.
[bookmark: _Ref146105281]Table 1	Summary of PBCH/CORESET#0 transmission for UE supporting NR_FR1_lessthan_5MHz_BW.
	Channel Bandwidth (maximum transmission PRBs with SCS=15kHz)
	Maximum available transmission PRBs
	PBCH transmission
	CORESET#0 transmission
	GSCN
	Notes

	3MHz (15 PRBs)
	12 PRBs
	12 PRBs (Puncturing)
	No puncturing
(Only 12 PRBs can be configured)
	41367 (New)
	Applicable only for n100, to address FRMCS migration plans

	3MHz (15 PRBs)
	15 PRBs
	12 PRBs (Puncturing)
	Punctured to 15
(When 24 PRBs are configured)
[No puncturing 
(When 12 PRBs are configured)]
	26640 – 31634 (New)
	

	5MHz (25 PRBs)
	20 PRBs
	20 PRBs 
(Rel-15 Legacy)
	Punctured to 20 PRBs
(Only 24 PRBs can be configured)
	41368 (New)
	Applicable only for n100, to address FRMCS migration plans

	5MHz (25 PRBs)
	25 PRBs
	20 PRBs 
(Rel-15 Legacy)
	No puncturing (Rel-15 Legacy)
	Rel-15 Legacy GSCN
	



Other than PBCH and CORESET#0, in our understating, there is no physical layer design changes due to the feature NR_FR1_lessthan_5MHz_BW.
Observation 1: RAN1/RAN4 added new maximum transmission channel bandwidths with 15 PRBs for 3MHz with FDD SCS=15kHz in FR1 below 1GHz.
Observation 2: As of Rel-18, RAN4 RF does not assume CA/DC with the new 3/5MHz bands. 
Observation 3: RAN1 introduced PBCH puncturing to adapt to the new transmission bandwidth of 12/15 PRBs.
Observation 4: RAN1 introduced new CORESET#0 formats and puncturing to adapt to the new transmission bandwidth of 12/15/20 PRBs.
Observation 5: No physical layer channel/signals updates other than PBCH and CORESET#0.
3	UE demodulation and CSI reporting requirements
3.1	General 
RAN4 NR UE demodulation and CSI reporting requirements are usually defined with 10MHz for FDD SCS=15kHz, i.e., 52 PRBs. Since the new feature limits the maximum available transmission bandwidth to 15 or 25 PRBs, RAN4 need to define new UE demodulation and CSI reporting requirements to verify UE supporting NR_FR1_lessthan_5MHz_BW.
Observation 6: The existing NR UE demodulation and CSI reporting requirements for FDD SCS=15kHz are defined based on the 10MHz CBW, that is, 52PRBs.
According to the RAN1 feature list [2], all the UEs supporting NR_FR1_lessthan_5MHz_BW should support feature index 51-x, requiring the support of puncturing PBCHs and new maximum available transmission bandwidths (15/25PRBs). To minimize the simulation work and consider the minimum requirements, we propose to define the new UE demodulation and CSI reporting requirement only with 15 PRBs with FR1 FDD SCS=15kHz.
Proposal 1: Define new UE demodulation and CSI reporting requirements with 15 PRBs with FR1 FDD SCS=15kHz for UE supporting NR_FR1_lessthan_5MHz_BW. 
RAN4 defines the UE demodulation and CSI reporting requirements with 2Rx and 4Rx in FR1 except for RedCap. Although the assumed operating bands are less than 1GHz and 4Rx UEs are not mandated for these bands, we propose to define the requirements with both 2Rx and 4Rx to keep the test coverage.
Proposal 2: Define new UE demodulation and CSI reporting requirements with 2Rx and 4Rx for UE supporting NR_FR1_lessthan_5MHz_BW. 

3.2	 UE demodulation requirements
3.2.1	PDSCH demodulation performance
From PDSCH demodulation point of view, the difference from the existing PDSCH demodulation requirements is only the channel bandwidth, which is similar to RedCap, whose maximum channel bandwidth is limited to 20MHz in FR1. To ensure the minimum PDSCH demodulation performance, we propose to define PDSCH demodulation requirements with the following scenario, which is same configuration as Rel-17 RedCap.
Proposal 3: Define PDSCH demodulation requirements with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW by reusing TS 38.101-4 5.2.2.1.17. 
· QPSK, 1/3, TDLB100-400, Rank 1, 2Rx/4Rx. 
· 16QAM, 0.48, TDLC300-100, Rank 1, 2Rx/4Rx.
· 64QAM, 0.5, TDLA30-10, Rank 2, 2Rx/4Rx.
· 256QAM, 0.82, TDLA30-10, Rank 1, 2Rx/4Rx.
In addition, RAN4 has received LS from RAN plenary that UE speeds up to 500km/h should be targeted for band n100 without impact to RAN1. We therefore propose to define one PDSCH demodulation requirements by reusing HST-972 channel model.
Proposal 4: Define PDSCH demodulation requirements for UE speed 500km/h with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW by reusing TS 38.101-4 Table 5.2.2.1.1-3 Test 1-6.
· 64QAM, 0.43, HST-972, Rank 1, 1Tx, 2Rx/4Rx.

As we discussed above, RAN4 RF only assumes the single carrier operation for NR less than 5MHz, we propose to define PDSCH demodulation requirements with single carrier only, i.e., no PDSCH CA demodulation requirements are defined. 
Proposal 5: Not define PDSCH CA demodulation requirements with CBW 15PRBs.
3.2.2	PDCCH demodulation performance
As we discussed before, RAN1 introduced CORESET#0 puncturing for Type0-PDCCH CSS sets, however no puncturing is applied for CORESETs used for user-specific search space (USS). Since PDCCH demodulation requirements defined in TS38.101-4 use USS because the TE needs feedback to count the number of HARQ-ACKs to derive PDCCH BLER, RAN4 cannot not define PDCCH demodulation requirements with punctured CORESET#0.
Proposal 6: Not to define PDCCH demodulation requirements with punctured PDCCH for CORESET#0. 
According the RAN1 specification, the possible AL (CCE) configurations with 15PRBs are 1, 2, or 4. However RAN5 test setup needs to schedule at least 2 PDCCHs in one slot (one for DL scheduling, another for UL grant), RAN4 effectively only defines AL1 or AL2 for 15PRBs. Considering the existing TS38.101-4, we propose to define PDCCH demodulation requirements with AL2 only.
Proposal 7: Define (non-punctured) PDCCH demodulation requirements with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW.
· 15PRBs, 2 symbols, AL2, DCI 1_0 (35 bits for 15 PRBs), TDLA30-10, 2Rx/4Rx.
3.2.3	PBCH demodulation performance
One of the impacts due to this feature is the PBCH puncturing as we discussed before. We propose to define the punctured PBCH demodulation requirements with 12 PRBs by reusing the existing test setup. Since this 3MHz cell can be used for initial cell search, RAN4 need to define both the scenarios where SS/PBCH block index is known and unknown.
Proposal 8: Define punctured PBCH demodulation requirements with 12 PRBs for UE supporting NR_FR1_lessthan_5MHz_BW.
· 12PRBs, TDLC300-100, 2Rx/4Rx, SS/BPCH block index is known.
· 12PRBS, TDLC300-100, 2Rx/4Rx, SS/BPCH block index is unknown.

Although we expect the performance degradation due to the PBCH puncturing, RAN4 should also reuse the test metric of PBCH demodulation requirements; that is BLER is calculated over MIB TTI of 80ms. 
Proposal 9: Reuse the Rel-15 PBCH demodulation test metric for punctured PBCH demodulation requirements:
· Probability of miss-detection of the PBCH (Pm-bch): 1%
· Pm-bch := 1 – A/B , where A is the number of correctly decoded MIB PDUs and B is the number of transmitted MIB PDUs. The Pm-bch is derived with the assumption UE combines the PBCH symbols of the same SS/PBCH block index within the MIB TTI (80ms).

3.2.4	SDR performance
Sustained data rate (SDR) requirements are to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities. Since RAN4 has already defined SDR tests for 5MHz CBW (cf. TS 38.101-4 Table 5.5A-4), we think RAN4 should define SDR performance for 3MHz CBW also.  
Proposal 10: Apply SDR tests for 3MHz CBW. Update TS 38.101-4 Tables 5.5A-1 and 5.5A-4 to support 3MHz CBW.
3.3	CSI reporting requirements
3.3.1	CQI reporting performance
RAN4 defines two types of CQI reporting requirements: one for the CQI definition tests in static channel condition, and another for the CQI reporting tests in fading channel condition. Since both tests are important to verify the CQI estimation performance, we propose to define both the CQI reporting requirements for 15 PRBs.
Proposal 11: Define CQI definition test under static channel condition with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW.
· 15PRBs, CQI Table 2, 2Tx Rank 2, 2Rx/4Rx, 2 SNR test points. 
· Reuse the same metric as Rel-15 CQI definition test in static condition.
Proposal 12: Define CQI reporting test under fading channel condition with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW. 
· 15PRBs, CQI Table 2, 2Tx Rank 1, TDLA30-5, 2Rx/4Rx, 2 SNR test points.
· Reuse the same metric as Rel-15 CQI reporting test in fading condition.
3.3.2	PMI reporting performance
Since the 3MHz CBW is only defined for operating bands less than 1GHz, we think 4 CSI-RS ports are reasonable to define PMI reporting requirements. 
Proposal 13: Define PMI reporting test with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW.
· 15PRB, Single PMI, Type I, MCS13 (16QAM, 0.48), Rank 1, 4 CSI-RS ports, 4Tx XPOL, TDLA30-5, 2Rx/4Rx.
· Reuse the same metric as Rel-15 4TX PMI reporting requirements. 
3.3.3	RI reporting performance
Since UE supporting NR_FR1_lessthan_5MHz_BW should support at least 2Rx, it is important to ensure the rank indication performance even if the CBW is 15RPB. We therefore propose to define RI reporting requirements by reusing the exiting RI reporting test framework.
Proposal 14: Define RI reporting test with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW.
· 15PRBs, CQI Table 2, SNR=0dB, 2Tx, low antenna correlation, TDLA30-5, 2Rx/4Rx, fixed RI=2 vs. follow RI
· 15PRBs, CQI Table 2, SNR=20dB, 2Tx, low antenna correlation, TDLA30-5, 2Rx/4Rx, fixed RI=1 vs. follow RI
· 15PRBs, CQI Table 2, SNR=20dB, 2Tx, high antenna correlation, TDLA30-5, 2Rx/4Rx, fixed RI=1 vs. follow RI
· Reuse the same metric as Rel-15 RI reporting requirements. 
3.4	Applicability of requirements
Since we are going to revisit all the demodulation and CSI reporting requirements with 15PRBs, RAN4 should create the requirement applicability table for UE supporting NR_FR1_lessthan_5MHz_BW.
Proposal 15: Create the UE demodulation requirement applicability table for UE supporting NR_FR1_lessthan_5MHz_BW. 
	Supported RX
antenna port
	Test type
	Test list

	2R only
	FR1 FDD
	PDSCH
	TBD

	
	
	PDCCH
	TBD

	
	
	PBCH
	TBD

	
	
	SDR
	TBD

	4Rx only or 
	FR1 FDD
	PDSCH
	TBD

	both 2Rx and 4Rx
	
	PDCCH
	TBD

	
	
	PBCH
	TBD

	
	
	SDR
	TBD



Proposal 16: Create the CSI reporting requirement applicability table for UE supporting NR_FR1_lessthan_5MHz_BW.
	Supported RX
antenna port
	Test type
	Test list

	2R only
	FR1 FDD
	CQI
	TBD

	
	
	PMI
	TBD

	
	
	RI
	TBD

	4Rx only or 
	FR1 FDD
	CQI
	TBD

	both 2Rx and 4Rx
	
	PMI
	TBD

	
	
	RI
	TBD



4	Summary
Observation 1: RAN1/RAN4 added new maximum transmission channel bandwidths with 15 PRBs for 3MHz with FDD SCS=15kHz in FR1 below 1GHz.
Observation 2: As of Rel-18, RAN4 RF does not assume CA/DC with the new 3/5MHz bands. 
Observation 3: RAN1 introduced PBCH puncturing to adapt to the new transmission bandwidth of 12/15 PRBs.
Observation 4: RAN1 introduced new CORESET#0 formats and puncturing to adapt to the new transmission bandwidth of 12/15/20 PRBs.
Observation 5: No physical layer channel/signals updates other than PBCH and CORESET#0.
Observation 6: The existing NR UE demodulation and CSI reporting requirements for FDD SCS=15kHz are defined based on the 10MHz CBW, that is, 52PRBs.
Proposal 1: Define new UE demodulation and CSI reporting requirements with 15 PRBs with FR1 FDD SCS=15kHz for UE supporting NR_FR1_lessthan_5MHz_BW. 
Proposal 2: Define new UE demodulation and CSI reporting requirements with 2Rx and 4Rx for UE supporting NR_FR1_lessthan_5MHz_BW. 
Proposal 3: Define PDSCH demodulation requirements with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW by reusing TS 38.101-4 5.2.2.1.17. 
· QPSK, 1/3, TDLB100-400, Rank 1, 2Rx/4Rx. 
· 16QAM, 0.48, TDLC300-100, Rank 1, 2Rx/4Rx.
· 64QAM, 0.5, TDLA30-10, Rank 2, 2Rx/4Rx.
· 256QAM, 0.82, TDLA30-10, Rank 1, 2Rx/4Rx.
Proposal 4: Define PDSCH demodulation requirements for UE speed 500km/h with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW by reusing TS 38.101-4 Table 5.2.2.1.1-3 Test 1-6.
· 64QAM, 0.43, HST-972, Rank 1, 1Tx, 2Rx/4Rx.
Proposal 5: Not define PDSCH CA demodulation requirements with CBW 15PRBs.
Proposal 6: Not to define PDCCH demodulation requirements with punctured PDCCH for CORESET#0. 
Proposal 7: Define (non-punctured) PDCCH demodulation requirements with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW.
· 15PRBs, 2 symbols, AL2, DCI 1_0 (35 bits for 15 PRBs), TDLA30-10, 2Rx/4Rx.
Proposal 8: Define punctured PBCH demodulation requirements with 12 PRBs for UE supporting NR_FR1_lessthan_5MHz_BW.
· 12PRBs, TDLC300-100, 2Rx/4Rx, SS/BPCH block index is known.
· 12PRBS, TDLC300-100, 2Rx/4Rx, SS/BPCH block index is unknown.
Proposal 9: Reuse the Rel-15 PBCH demodulation test metric for punctured PBCH demodulation requirements:
· Probability of miss-detection of the PBCH (Pm-bch): 1%
· Pm-bch := 1 – A/B , where A is the number of correctly decoded MIB PDUs and B is the number of transmitted MIB PDUs. The Pm-bch is derived with the assumption UE combines the PBCH symbols of the same SS/PBCH block index within the MIB TTI (80ms).
Proposal 10: Apply SDR tests for 3MHz CBW. Update TS 38.101-4 Tables 5.5A-1 and 5.5A-4 to support 3MHz CBW.
Proposal 11: Define CQI definition test under static channel condition with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW.
· 15PRBs, CQI Table 2, 2Tx Rank 2, 2Rx/4Rx, 2 SNR test points. 
· Reuse the same metric as Rel-15 CQI definition test in static condition.
Proposal 12: Define CQI reporting test under fading channel condition with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW. 
· 15PRBs, CQI Table 2, 2Tx Rank 1, TDLA30-5, 2Rx/4Rx, 2 SNR test points.
· Reuse the same metric as Rel-15 CQI reporting test in fading condition.
Proposal 13: Define PMI reporting test with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW.
· 15PRB, Single PMI, Type I, MCS13 (16QAM, 0.48), Rank 1, 4 CSI-RS ports, 4Tx XPOL, TDLA30-5, 2Rx/4Rx.
· Reuse the same metric as Rel-15 4TX PMI reporting requirements. 
Proposal 14: Define RI reporting test with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW.
· 15PRBs, CQI Table 2, SNR=0dB, 2Tx, low antenna correlation, TDLA30-5, 2Rx/4Rx, fixed RI=2 vs. follow RI
· 15PRBs, CQI Table 2, SNR=20dB, 2Tx, low antenna correlation, TDLA30-5, 2Rx/4Rx, fixed RI=1 vs. follow RI
· 15PRBs, CQI Table 2, SNR=20dB, 2Tx, high antenna correlation, TDLA30-5, 2Rx/4Rx, fixed RI=1 vs. follow RI
· Reuse the same metric as Rel-15 RI reporting requirements. 
Proposal 15: Create the UE demodulation requirement applicability table for UE supporting NR_FR1_lessthan_5MHz_BW. 
	Supported RX
antenna port
	Test type
	Test list

	2R only
	FR1 FDD
	PDSCH
	TBD

	
	
	PDCCH
	TBD

	
	
	PBCH
	TBD

	
	
	SDR
	TBD

	4Rx only or 
	FR1 FDD
	PDSCH
	TBD

	both 2Rx and 4Rx
	
	PDCCH
	TBD

	
	
	PBCH
	TBD

	
	
	SDR
	TBD



Proposal 16: Create the CSI reporting requirement applicability table for UE supporting NR_FR1_lessthan_5MHz_BW.
	Supported RX
antenna port
	Test type
	Test list

	2R only
	FR1 FDD
	CQI
	TBD

	
	
	PMI
	TBD

	
	
	RI
	TBD

	4Rx only or 
	FR1 FDD
	CQI
	TBD

	both 2Rx and 4Rx
	
	PMI
	TBD

	
	
	RI
	TBD



In appendix, we summarize all the proposed test cases for UE supporting NR_FR1_lessthan_5MHz_BW. 
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Appendix (for information)
A.1	UE demodulation requirements
PDSCH demodulation
	CBW / SCS 
	MCS and rank 
	Propagation condition 
	Antenna configuration 
	Metric 
	Reference from TS38.101-4 Table 

	15PRB / 15kHz
	QPSK 1/3 
Rank 1 
	TDLB100-400 
	2x2 ULA low
2x4 ULA low
	70% of peak rate 
	Table 5.2.2.1.17-3 Test 1-1

	15PRB / 15kHz
	16QAM 0.48 
Rank 1 
	TDLC300-100 
	2x2 ULA low
2x4 ULA low
	70% of peak rate 
	Table 5.2.2.1.17-3 Test 1-2

	15PRB / 15kHz
	64QAM 0.5 Rank 2 
	TDLA30-10 
	2x2 ULA low
2x4 ULA low
	70% of peak rate 
	Table 5.2.2.1.17-4 Test 2-1

	15PRB / 15kHz
	256QAM 0.82 
Rank 1 
	TDLA30-10 
	2x2 ULA low
2x4 ULA low
	70% of peak rate 
	Table 5.2.2.1.17-3 Test 1-3

	15PRB / 15kHz
	64QAM 0.43
	HST-972
	1x2 
1x4
	70% of peak rate 
	Table 5.2.2.1.1-3 Test 1-6



PDCCH demodulation
	RB size
	duration
	AL
	Propagation condition 
	Antenna configuration 
	DCI
	Metric (Pm-dsg) 
	Reference from TS38.101-4 Table 

	15
	2
	2
	TDLA30-10 
	1x2 low
1x4 low
	1_0 (35 bits for 15 PRB)
	1%
	Table 5.3.2.1.1-1 Test 1



Punctured PBCH demodulation
	RB size / SSB SCS
	Propagation condition 
	Antenna configuration 
	Metric (Pm-bch) 
	SS/PBCK block index 
	Reference from TS38.101-4 

	15RB / 15kHz
	TDLC300-100 
	1x2 low 
1x4 low 
	1% 
	Unknown 
	Table 5.4.2.1-2 Test 1

	15RB / 15kHz
	TDLC300-100 
	1x2 low 
1x4 low 
	1% 
	Known
	Table 5.4.2.1-3 Test 1



A.2	CSI reporting requirements
CQI reporting
	Reference
	CQI test type
	RB size / SCS
	CQI table 
	Rank
	Antenna configuration
	Propagation condition 

	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	15 RB / 15 kHz
	Table 2
	2
	2x2 static
2x4 static
(Annex B.1 in TS 38.101-4)
	Static

	Table 6.2.2.1.2.1-1 Test 1/2 
	Wideband CQI reporting test
	15 RB / 15 kHz
	Table 2
	1
	2x2 ULA high
2x4 ULA high
	TDLA30-5



PMI reporting
	Reference
	PMI test 
	RB size / SCS
	Tx ports 
	Antenna Configuration 
	Propagation condition 

	Table 6.3.2.1.1-1 Test 1
	Single PMI, Type I, rank 1 
	15 RB / 15 kHz
	4
	4x2 XP high 
4x4 XP high
	TDLA30-5



RI reporting
	Reference
	RI configuration
	RB size / SCS
	CQI table
	Antenna Configuration 
	Propagation condition 
	SNR test point

	Table 6.4.2.1-1 Test 1
	Fix RI=2 and follow RI
	15 RB / 15 kHz
	Table 2
	2x2 ULA low
2x4 ULA low
	TDLA30-5
	0dB

	Table 6.4.2.1-1 Test 2
	Fix RI=1 and follow RI
	15 RB / 15 kHz
	Table 2
	2x2 ULA low
2x4 ULA low
	TDLA30-5
	20dB

	Table 6.4.2.1-1 Test 3
	Fix RI=1 and follow RI
	15 RB / 15 kHz
	Table 2
	2x2 ULA high
2x4 ULA high
	TDLA30-5
	20dB
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B.1	UE feature list
	[bookmark: _Hlk146053683]Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	51. NR_FR1_lessthan_5MHz_BW
	51-x
	Support for 3 MHz channel bandwidth
	1) Reception of 12 RB PBCH based on RB-level puncturing
2) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
3) Reception of 15 RB and CORESET0
	
	Yes
	N/A
	UE is not able to support 3 MHz channel bandwidth
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only
	Optional with capability signalling

	51. NR_FR1_lessthan_5MHz_BW
	51-y
	Support 12 RB CORESET0
	1) Reception of 12 RB CORESET0
	51-x
	Yes
	N/A
	UE is not able to support 3 MHz channel bandwidth with 12 RB CORESET0
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

[This FG is applicable to the case when transmission BW is limited within 12 PRB]
	Optional with capability signalling



