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Topic#1: UE Demod
Sub-topic#1-1: PDSCH

Issue 1-1-1: Introduction of new requirements
Way forward
FFS, whether new PDSCH demodulation performance requirements needs to be introduced:
· FFS, whether to introduce a set of requirements for PDSCH for UE supporting only less than 5 MHz:
· Consider minimum requirements for RedCap (5.2.2.1.17) as a reference
· Further evaluate a need for optional features and excluding advance features which is out of scope of the RAN1 WI
· FFS, a need for SDR requirements
· FFS, a need to introduce the limited set or no new requirements for PDSCH for UE supporting multiple CBWs (i.e., less than and more than 5 MHz)

Issue 1-1-2: CA requirements
Agreement:
· Not to define PDSCH CA demodulation requirements with CBW less than 5 MHz.

Issue 1-1-3: PDSCH parameters for further evaluation (non-HST scenario)
Agreement:
· Consider the following parameters for further evaluation of PDSCH performance in less than 5MHz:
· Duplex: FDD, CBW: 3MHz, SCS: 15kHz, Number of PRBs: 15
· Parameters from RedCap PDSCH minimum requirements (5.2.2.1.17) can be used for reference
· Use 2 RX as a starting point, FFS 4 RX

Issue 1-1-4: PDSCH requirements in HST scenario
Way forward
· FFS, whether to introduce PDSCH requirements for less than 5MHz CBW in HST conditions with the speed up to 500 km/h:
· Option 1: Use HST DPS propagation conditions (B3.3) and test 5.2.2.1.10 as a reference
· Option 2: Use TS 38.101-4 Table 5.2.2.1.1-3 Test 1-6 [single-tap propagation conditions B.3.1] as a reference
· 64QAM, 0.43, HST-972, Rank 1, 1Tx, 2Rx/4Rx.
· Other options are not precluded
· FFS, the paramters (Dmin, Ds, f_d) of high speed propogation conditions


Sub-topic#1-2: PDCCH

Issue 1-2-1: Introduction of new requirements
Way forward:
FFS, whether new PDCCH demodulation performance requirements needs to be introduced in less than 5 MHz CBW:
· Consider only 15KHz SCS, FDD, 2Rx, FFS for 4Rx
· Option1: Don’t define PDCCH requirements for channel bandwidth less than 5MHz
· Non punctured PDCCH:
· Option 2: Define (non-punctured) PDCCH demodulation requirements with 15PRBs, 3MHz CBW, for UE supporting NR_FR1_lessthan_5MHz_BW:
· 12 PRB CORESET
· 2 symbols, AL2, DCI 1_0 (35 bits for 15 PRBs)
· Option 3: Define (non-punctured) PDCCH demodulation requirements with 24 PRB PDCCH, for 5 MHz CBW with AL 4.
· Punctured PDCCH:
· FFS, how to address the testability issue, i.e., no ACK/NACK for the SIB1 scheduled by PDCCH in CORESET#0.
· Option 4: If the testability issue can be resolved than consider PDCCH demodulation requirements with punctured PDCCH for CORESET#0 (FFS, testing punctured PDCCH mapped to USS in CORESET#0)
· with 3 symbols AL 8 PDCCH with 3 MHz CBW, interleaved
· Other options are not precluded

Issue 1-2-2: Propagation conditions
Way forward:
· Consider the following propagation conditions:
· TDLA30-10 for 1Tx,
· TDLC300-100 for 2Tx antenna,
· HST propagation conditions for 500km/h speed
· FFS, Single-tap or HST DPS propagation conditions
· Other options are not preluded.


Sub-topic#1-3: PBCH
Issue 1-3-1: Need for new requirement
Agreement
· Define requirements for 12 PRB PBCH with 3 MHz CBW, 15kHz SCS, FDD, unknown SSB/PBCH index
· No requirement for known SSB index

Issue 1-3-2: Test metric
Agreement
· Reuse the Rel-15 PBCH demodulation test metric for punctured PBCH demodulation requirements.

Issue 1-3-3: PBCH parameters
Agreement
· Use the follwoing parameters as a starting point
	Duplex 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	SSB/PBCH index 
	Propagation condition 
	Antenna configuration and correlation matrix 
	Reference value 

	
	
	
	
	
	Pm-bch (%) 
	SNR (dB) 

	FDD 
	3 / 15 
	Unknown
	TDLC300-100 
	1 x 2 Low,
[FFS, 1x4]
	1 
	TBD 



Issue 1-3-4: Whether to consider HST conditions for PBCH
Way forward
The issue requires further discussion:
· Option 1: Not to consider HST conditions for PBCH
· Option 2: Further check the impact of HST conditions on PBCH performance.
· Interested companies are encouraged to bring simulations results at the next meeting.


Sub-topic#1-4: CSI reporting

Issue 1-4-1: A need for new requirements
Way forward:
Further discussion is needed whether to introduce new CSI reporting requirements for channel bandwidth less than 5MHz:
· Option1: Define CSI requirements for CBW=3MHz and SCS=15kHz: PMI, CQI and RI.
· Option 2: Do not CSI requirements.
FFS, requirements and applicability rules if UE supports only less then 5MHz CBW


Sub-topic#1-5: General aspects

Issue 1-5-1: Common HST propagation conditions and parameters
Way forward:
Further discuss which HST propagation conditions (500 km/h) and parameters to use:
· Option 1: Single-tap propagation conditions ( based on B.3.1)
· Ds = [300] m, Dmin = [2] m, f_d =[972] Hz
· Option 2: HST DPS propogation conditions (based on B.3.3.)
· Ds = [700] m, Dmin = [150] m, f_d = [TBA]

Issue 1-5-2: Applicability of requirements
Way forward:
FFS, how to introduce applicability rules for UE Demodulation and CSI reporting requirements in less than 5 MHz channel BW:
· Option 1: Create requirements’ applicability table for UE supporting NR_FR1_lessthan_5MHz_BW.
· Option 2: The new requirements are only applicable to the specific bands for this WI, instead of being band-agnostic.
· Other options are not precluded.



Topic#2: BS Dedmod

Sub-topic#2-1: PUSCH

Issue 2-1-1: Introduction of requirements
Way forward:
· Further discuss the scope of PUSCH requirements:
· FFS, whether to introduce full set of Rel-15 requirements for PUSCH for BS supporting only less than 5 MHz CBW, e.g.,
· PUSCH with precoding disabled.
· PUSCH with precoding enabled.
· UCI multiplexed on PUSCH.
· FFS, the limited set of requirements for PUSCH for BS supporting multiple CBWs (i.e., less and more than 5MHz CBW)
· FFS, on applicability rules for PUSCH depending on the supported BW.

Issue 2-1-2: Performance evaluation/simulations
Way forward:
Use the following parameters as a starting point for performance evaluation:
· PUSCH with precoding disabled (CP-OFDM)
· Use parameters from Rel-15 5MHz CBW requirements as a baseline by updating the CBW to 3MHz:
· Number of PRBs: 12
· MCS: 16
· 1T2R, 1 layer
· Note: Other parameters for simulations and requirements are not precluded

Issue 2-1-3: PUSCH requirements in HST conditions
Way forward:
FFS,
· Which test to consider for HST conditions in less than 5MHz CBW, e.g.,
· UL timing adjustment
· PUSCH for high-speed train: 350km/h and/or 500km/h
· which propagation conditions to consider for HST scenario (500km/h speed):
· Option 1: The maximum Doppler is 815Hz
· Option 2: TDLC 300-600
· Other options are not precluded


Sub-topic#2-2: PUCCH

Issue 2-2-1: Performance evaluation/simulations
Agreement:
· Evaluate PUCCH demodulation performance for 3MHz with 15kHz SCS ahead of defining requirements:
· Enable Frequency Hopping for PUCCH
· Number of PRBs:
· 15, 12 for 3MHz CBW
· 25 as a baseline for 5MHz CBW
· Channel: TDLC300-100
· Antenna configuration: 1T2R as a starting point
· Use the following PUCCH Formats and paramters as a astarting point :
· [bookmark: _Hlk147982140]Format 0: UCI bits = 1; RB = 1; OFDM Symbols = 1,2
· Format 1: UCI bits = 2; RB = 1; OFDM Symbols = 1
· Format 2: UCI bits = 4 (when OFDM==1), 22 (when OFDM==2); RB = 4 (when OFDM==1), 9 (when OFDM==2); OFDM Symbols = 1,2
· Format 3: UCI bits = 16; RB = 1 (when OFDM==14), 3 (when OFDM==4); OFDM Symbols = 4,14
· Format 4: UCI bits = 22; RB = 1; OFDM Symbols = 14
· Note: Other paramters are not precluded

Issue 2-2-2: Introduction of requirements
Way forward
· Based on the performance evaluation:
· Introduce new requirements for all formats/cases if the performance difference is observed in any of the formats
· FFS, on applicability rules for PUCCH depending on the supported BW


Sub-topic#2-3: RACH
Issue 2-3-1: Introduction of requirement
Agreement
· No new PRACH requirement need to be introduced for Less than 5MHz channel bandwidth.
· FFS whether applicability rule or note for long RACH sequences in less than 5 MHz bandwidths are needed.
· 
