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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
RAN4#110 is the third meeting to discuss the demodulation performance requirements for Rel-18 NR_FR1_lessthan_5MHz_BW WI.
The WI description can be found in RP-230186.
This summary provides the overview and captures the open issues based on the TDoc submitted to RAN4#110 meeting into the following AIs:
· 8.10.6 Demodulation performance requirements
· 8.10.6.1 UE demodulation performance and CSI requirements
· 8.10.6.2 BS demodulation performance requirements

The previous agreements and open issues are captured in the following WFs:
· R4-2321064, WF on [109][322] NR_FR1_lessthan_5MHz_BW_demod, Nokia, Nokia Shanghai Bell, RAN4#109, Chicago, USA, November 13 – November 17, 2023.
· R4-2316924, WF on NR_FR1_lessthan_5MHz_BW_demod, Nokia. Nokia Shanghai Bell, RAN4#108bis, Xiamen, China, October 09 – October 13, 2023.

Topic #1: UE Demod
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400421
	Apple
	UE demodulation performance and CSI requirements for NR support for dedicated spectrum less than 5MHz for FR1
Observation 1: For the purpose of Rel-18 demodulation performance requirements, it’s assumed there are no UEs that only support maximum a channel bandwidth of 5 MHz.
Observation 2: PDSCH requirements for UEs that support channel bandwidth of more than 5MHz can be reused for UEs that also support less than 5MHz channel bandwidths.
Proposal 1: Do not introduce new PDSCH requirements for 3MHz CBW.
Proposal 2: Do not introduce new SDR requirements for 3MHz CBW.
Observation 3: CORESET#0 performance testability remains an unsolved issue, which is shared with PBCH.
Observation 4: There are no requirements on the acquisition of RMSI, since like PBCH, this is not a bottleneck channel.
Proposal 3: Do not introduce new requirements for punctured PDCCH with focus on CORESET#0 puncturing since this is not a testable scenario or a bottleneck channel.
Proposal 4: Do not introduce HST scenario for PDCCH requirements.
Proposal 5: RAN4 to revisit which stakeholders would benefit from keep defining requirements that are not testable by RAN5, and whether there is actual value in maintaining the agreement on introducing new requirements for punctured PBCH conditions.
Proposal 6: Do not consider new requirements for 1x2 PBCH since the channel is not testable.
Proposal 7: Do not consider 1x4 antenna configuration scenario for PBCH since this channel is not testable. Moreover, this is not a mandatory scenario since frequency bands considered in this WI only require mandatory support of 2Rx.
Proposal 8: Do not define additional PBCH requirements under the HST scenario since this is not a bottleneck situation for the UE or for the network.

	R4-2400531
	MediaTek inc.
	Discussion on UE demodulation requirements for less than 5MHz
Proposal 1: Based on the assumption that “no UEs that ONLY support maximum channel bandwidth of 5 MHz”, the PDSCH and SDR performance can be verified with legacy requirements as there are only BW difference for less than 5MHz and larger than 5MHz. We propose not to define new PDSCH and SDR requirements. 
Observation 1: For the case of 20PRBs in 5MHz channel bandwidth, it is ONLY valid for the new sync. raster (=921.45 MHz) for band n100, 5MHz channel BW.
Proposal 2: Do not introduce PDCCH requirements for 5MHz channel BW.
Proposal 3: If RAN4 can resolve the testability issue, consider defining new PDCCH requirements only for 3MHz, 15PRBs. 
Proposal 4: Not to introduce PDCCH and PBCH requirements in HST conditions.

	R4-2400532
	MediaTek inc.
	Simulation results on UE demodulation requirements for less than 5MHz
In this contribution, we provide simulation results on PBCH requirements for less than 5MHz WI.

	R4-2400882
	Nokia, Nokia Shanghai Bell
	On Lessthan5MHz UE demod perf and CSI requirements
General
Channel BW for UE Demodulation performance requirements
Observation 1: Currently we do not see the need to introduce PDCCH requirements for 5MHz with 20PRB if requirements for PDCCH for 3MHz CBW with 15PRB are introduced.
Proposal 1: Do not introduce PDCCH requirements for 5MHz CBW, 20PRB if requirements for 3MHz are defined. 
Proposal 2: Further discuss introducing PDCCH requirements for 5MHz CBW, 20 PRB in case it is found not feasible to introduce PDCCH requirements for 3MHz due to the low number of available PRBs (15 PRB).
HST propagation conditions
Observation 2: Both options for HST propagation conditions (HST-417 and HST-DPS-417) provide similar results in our simulations. In addition, the two propagation conditions does not cover the same deployment scenarios, hence defining requirements for both will increase test coverage.
Proposal 3: Define requirements for HST using both HST-417 and HST-DPS-417.
Applicability rules
Observation 3: In order to understand the applicability of 10MHz requirements to a 3MHz UE an applicability table should be created.
Proposal 4: Create the UE demodulation requirement applicability table for UE supporting NR_FR1_lessthan_5MHz_BW (option 1). Details of the table can be further discussed when agreed which requirements are to be defined.

PDSCH
Observation 4: For lower modulation order, we do not see any difference between our simulated SNR levels for PDSCH with 3MHz compared to 10MHz CBW, hence existing requirements for 10MHz can be reused for 3MHz CBW up to 16QAM.
Observation 5: When applying requirements for larger FDRA to test setup that support only fewer resources, there is an issue with the test configuration specification. The applicability rule needs to introduce a rule on how to define the test configuration.
[bookmark: _Hlk159401993]Proposal 5: Extend a subset (up to and including 16QAM) of the existing PDSCH requirements to also cover 3MHz. Add applicability rules so UEs tested with 10MHz does not need to be tested also with 3MHz. Use existing redcap requirements as starting point.
Proposed wording: For a UE capable of supporting dedicated spectrum less than 5MHz but not capable of supporting a carrier bandwidth of 10MHz, then the requirements defined for PDSCH tests for 10MHz shall apply with a reduced spectrum of 3MHz.
Observation 6: The max doppler for 3MHz CBW @ 900MHz carrier is 417Hz which differs from existing 10Mhz HST requirements. In addition, <5MHz is highly relevant for FRMCS (i.e. railways) cases.
Proposal 6: Introduce PDSCH requirements for less than 5MHz with both HST Single Tap and HST DPS @ 417Hz doppler.
Parameters for PDSCH performance evaluation
Observation 7: For non-HST channel with QPSK and 16QAM we do not see a significant impact in the PDSCH throughput performance if including Rx filtering for 3Mhz CBW, hence in case of UEs supporting only 3MHz CBW the requirements from 10MHz can be re-used.
SDR requirements
Observation 8: As requirements already exists for SDR across several CBW configurations, including 3MHz CBW into existing requirement definition can be done by extending the existing tables in TS 38.101-4: Tables 5.5A-1 and 5.5A-4.
Proposal 7: Extend the existing SDR requirements section to include 3MHz CBW by updating TS 38.101-4 Tables 5.5A-1 and 5.5A-4 to support 3MHz CBW (option 2)
PDCCH AL for PDSCH requirements (test setup)
Observation 9: PDCCH AL8 is normally used for PDSCH requirements, however for 3MHz with only 15 PRBs even with a coreset duration of 3, AL8 will not be feasible in a TE, as a coreset is also required for UL.
Observation 10: PCCCH AL4 with duration of 3 can be considered for PDSCH requirements with 3MHz CBW if accepted that the coreset used for UL will be puncture to 3.5/4. To reduce the impact of lower AL for PDCCH we see such a configuration as the best option.
Proposal 8: For PDSCH requirements define the PDCCH configuration to use AL4 with a coreset duration of 3.

PDCCH
Observation 11: We found no limitations in RAN1 specifications which prohibits CORESET#0 to be used in USS in addition to CSS, rather it is specifically listed as one option.
When the UE receives DCI on CORESET#0 in USS, the UE reports ACK/NACK, e.g., for PDSCH scheduling DCI with CRC scrambled with C-RNTI in USS.
There will not be a change in the DCI 1_0 size, when configured for USS with C-RNTI compared to CSS with SI-RNTI.
Observation 12: Our simulation results show it is feasible to define requirements for punctured PDCCH.
Proposal 9: Introduce requirements for punctured PDCCH. Use the following configuration: 15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs); Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0 (option1+2).
PDCCH requirements in HST conditions
Observation 13: The max doppler for 3MHz CBW @ 900MHz carrier is 417Hz which differs from existing 10Mhz HST requirements. In addition, <5MHz is highly relevant for FRMCS (i.e. railways) cases.
Proposal 10: Introduce PDCCH requirements for less than 5MHz with both HST Single Tap and HST DPS @ 417Hz doppler.

PBCH
PBCH requirement in non-HST conditions
Observation 14: We have provided our simulation results for the agreed conditions. Our results show SNR values inside testable range.
Proposal 11: Define PBCH (12 PRB) requirements in non-HST conditions with the following configurations:
	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,
	1 
	TBD 

	
	
	
	
	1x4 Low
	1
	TBD



PBCH requirement in HST conditions
Observation 15: Our simulation results show a significant difference in SNR between non-HST and HST of up to 2.9dB. 
Proposal 12: Define PBCH (12 PRB) requirements in HST conditions with the following configurations:
	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
	[HST-417]
	1Tx/2Rx Low
	1
	TBD

	FDD
	3 / 15
	Unknown
	[HST-417]
	1Tx/4Rx Low
	1
	TBD



On the CR split
Proposal 13: Use Table 1 below as a starting point of CR work split for UE Demod for less than 5 MHz CBW WI.
Table 1: Preliminary CR split for UE Demod for less than 5 MHz CBW WI.
	Section
	Requirements
	Comment
	Company

	5 Demodulation performance requirements
(Conducted requirements)
	5.1.1 Applicability of requirements
	FFS, no agreement on whether and how to define applicability rules. 
	

	5.2 PDSCH demodulation requirements
	5.2.2 2RX requirements, 
5.2.2.2 TDD,
5.2.2.1.1 Minimum requirements for PDSCH Mapping Type A,

	FFS, no agreement on whether and which requirements to define
	

	
	5.2.3 4RX requirements,
5.2.3.2 TDD,
5.2.3.1.1 Minimum requirements for PDSCH Mapping Type A

	
	

	5.3 PDCCH demodulation requirements
	5.3.2 2RX requirements,
5.3.2.1 FDD,
5.3.2.1.x Minimum requirements for less than 5 MHz CBW
	FFS, no agreement on whether and which requirements to define
	

	
	5.3.3 4RX requirements
5.3.3.1 FDD,
5.3.3.1.x Minimum requirements for less than 5 MHz CBW

	
	

	5.4 PBCH demodulation requirements
	5.4.2 2RX requirements,
5.4.2.1 FDD,
Table 5.4.2.1-2: Minimum performance PBCH in case SS/PBCH block index is not known
	Agreed for normal (non-HST conditions),
FFS for HST conditions
	

	
	5.4.3 4RX requirements
5.4.3.1 FDD
Table 5.4.3.1-2: Minimum performance PBCH in case SS/PBCH block index is not known

	
	

	5.5 Sustained downlink data rate provided by lower layers
	5.5.1 FR1 single carrier requirements
	FFS, whether to introduce requirements
	

	A.3 DL reference measurement channels
	A.3.2 Reference measurement channels for PDSCH performance
Requirements,
A.3.2.1 FDD,
A.3.2.1.1 Reference measurement channels for SCS 15 kHz FR1
	FFS, Adding reference channels with 3 MHz CBW, if necessitated by PDSCH the requirements
	

	
	A.3.3 Reference measurement channels for PDCCH performance
Requirements,
A.3.3.1 FDD,
A.3.3.1.1 Reference measurement channels for SCS 15 kHz FR1

	FFS, Adding reference channels, if necessitated by the PDCCH requirements
	

	B.3 High Speed Train Scenario
	B.3.1 Single Tap Channel Profile
and/or
B.3.3 HST-DPS Channel Profile
	FFS, Adding new propagation conditions if necessitated by the requirements
	




	R4-2400883
	Nokia, Nokia Shanghai Bell
	On Lessthan5MHz UE demod perf and CSI requirements – Simulations
This contribution contains Nokia’s simulation results for Lessthan5MHz topic.

	R4-2400978
	Samsung
	Discussion on UE demodulation requirements for dedicated spectrum less than 5MHz
Proposal 1: Do not introduce new PDSCH requirements for 3MHz CBW
Proposal 2: Introduce PDCCH requirements with punctured PRB
Proposal 3: Not to introduce HST scenario for PDCCH requirements
Proposal 4: Not to introduce HST scenario for PBCH requirements

	R4-2401670
	Huawei,HiSilicon
	Discussion on UE demodulation and CSI requirements for dedicated spectrum less than 5MHz for FR1
Proposal 1: Don’t define PDSCH, non-punctured PDCCH and SDR requirements for less than 5MHz bandwidth.
Proposal 2: Don’t apply SDR requirements for 3MHz CBW.
Proposal 3: RAN4 to define punctured PDCCH requirements with following two candidate options:
· Option 1: 3 symbols, Non-interleaved, AL4, CCE#4,#5,#6,#7, DCI 1_0, 35bit.
· Option 2: 3 symbols, Non-interleaved, AL8, CCE#0,#1,#2,#3,#4,#5,#6,#7 DCI 1_0, 35bit.
Proposal 4: Don’t introduce PBCH performance requirements for HST conditions

	R4-2401671
	Huawei,HiSilicon
	Simulation results for PBCH requirements with 3MHz bandwidth
In this contribution we provide our simulation results for PBCH requirements for 3MHz.

	R4-2401753
	Ericsson
	UE demodulation requirements for NR less than 5MHz
[bookmark: _Hlk159359469]Proposal 1: Define PDSCH demodulation requirements with 15PRBs for UE supporting support-3MHz-ChannelBW-r18 with applicability rule.
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Rank
	Correlation matrix and antenna configuration
	Fraction of maximum throughput (%)

	1-1
	3 / 15
	QPSK, 0.30
	TDLB100-400
	Rank 1
	2x2 low
2x4 low
	70

	1-2
	3 / 15
	16QAM, 0.48
	TDLC300-100
	Rank 1
	2x2 low
2x4 low
	70

	1-3
	3 / 15
	64QAM, 0.43
	[HST-417]
	Rank 1
	1x2
1x4
	70

	1-4
	3 / 15
	64QAM, 0.43
	[HST-DPS-417]
	Rank 2
	2x2
2x4
	70


Proposal 2: Introduce the following applicability rules for PDSCH demodulation requirements. 
· If UE pass 1-1, it can skip TS 38.101-4 Table 5.2.2.1.1-3 Test 1-1 for 2Rx and skip Table 5.2.3.1.1-3 Test 1-1 for 4Rx.
· If UE pass 1-2, it can skip TS 38.101-4 Table 5.2.2.1.1-3 Test 1-4 for 2Rx and skip Table 5.2.3.1.1-3 Test 1-4 for 4Rx.
· If UE pass 1-3, it can skip TS 38.101-4 Table 5.2.2.1.1-3 Test 1-5 (HST-750) for 2Rx and skip Table 5.2.3.1.1-3 Test 1-5 (HST-750) for 4Rx.
· If UE pass 1-4, it can skip TS 38.101-4 Table 5.2.2.1.10-3 Test 1-1 or Test 1-2 (HST-DPS-870) according to UE capability for 2Rx and skip Table 5.2.3.1.10-3 Test 1-1 or Test 1-2 (HST-DPS-870) according to the UE capability for 4Rx. 
Proposal 3: Revisit PDCCH AL configuration to fit to 3MHz CBW for PDSCH demodulation requirements with 3MHz CBW. Possible PDCCH configuration is to set AL2 without puncturing.
Proposal 4: If PDCCH AL2 is configured for PDSCH demodulation requirements with 15PRB, RAN4 should ensure the PDCCH BLER is low enough (<< 1%) at the SNR test points.
Proposal 5: Add the configuration of FDD 3MHz for SDR test setup as follows:
· In TS 38.101-4 Table 5.5A-1, add ‘2/AL2 for 15kHz/3MHz’ to the number of PDCCH candidates and aggregation levels.
· In TS 38.101-4 Table 5.5A-4, add a new column with 3MHz CBW and set to 15PRB for SCS=15kHz. 
Observation 1: CORESET#0 can be used for PDCCH transmitted in UE-specific search space.
Observation 2: PDCCH performance degradation due to the puncturing of 1 PRB is about 0.8dB regarding 1% of PDCCH BLER. 
Proposal 6: Define punctured PDCCH demodulation requirements with 15PRBs for UE supporting support-3MHz-ChannelBW-r18.
· 15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs), TDLC300-100, 2Tx, 2Rx/4Rx
· Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0. 
Proposal 7: Not to introduce HST scenario for PDCCH demodulation requirements.
Proposal 8: Not to introduce HST scenario for PBCH demodulation requirements.
Proposal 9: Add the applicability of requirements for optional UE feature support-3MHz-ChannelBW-r18 in TS 38.101-4 Table 5.1.1.4-1 as follows. RAN4 does not need to create the dedicated table for applicability of requirements.
	UE supporting 3MHz CBW in FR1 (support-3MHz-ChannelBW-r18)
	FR1 FDD
	PDSCH
	FFS
	

	
	FR1 FDD
	PDCCH
	FFS
	

	
	FR1 FDD
	PBCH
	Clause for punctured PBCH demodulation requirements.
	




	R4-2402036
	ZTE Corporation
	Discussion on UE demodulation performance and CSI requirements for less than 5MHz
Observation 1. Our simulation results shown no significant difference in performance between 3Mhz and legacy requirements.
Proposal 1. It is preferable to create the new applicable table for the UE support NR_FR1_less than_5MHz_BW.
Proposal 2. If RAN4 agrees to introduce a new applicability table, propose to also introduce a new section (e.g. 5.1.1.X) for NR_FR1_less than_5MHz_BW.
Proposal 3. If introducing PDSCH requirements for 3MHz, we propose to reuse existing requirements.
Proposal 4. It is propose to introduce SDR requirements for 3MHz CBW.
Proposal 5. It is propose not to introduce new requirements for punctured PDCCH with a focus on CORESET#0 puncturing.
Proposal 6. It is propose not to introduce HST scenario for PDCCH requirements.
Proposal 7. It is recommended that PBCH requirements not be introduced in HST conditions.

	R4-2402037
	ZTE Corporation
	Simulation results for UE demodulation performance and CSI requirements for less than 5MHz
This contribution contains initial simulation results for the <5MHz WID [1]. The results are provided to aid in determining where new requirements can/should be introduced.
Observation 1. Our simulation results shown no significant difference in performance between 3Mhz and legacy requirements.

	R4-2402753
	Qualcomm Incorporated
	Discussion on UE Demod for spectrum less than 5MHz
Observation 1: UE tested for less than 5MHz PDSCH demodulation will have to satisfy legacy PDSCH requirements;
Observation 2: Legacy requirements include tests for small RB allocation for PDSCH;
Observation 3: RAN4 does not test every available channel bandwidth. A choice set of CBWs is considered a sufficient benchmark to validate UE baseband implementation;
Proposal 1: Considering the observations above, RAN4 should consider that legacy requirements provide a sufficient benchmark for the validation of the UE implementation and should not introduce dedicated PDSCH requirements for 3MHz CBW.
Proposal 2: If PDSCH Requirements are introduced, only consider non-HST conditions.
Proposal 3: If PDSCH HST Requirements are introduced, consider only Single-tap propagation conditions according to Annex B3.1, with Ds = 300m, Dmin = 2m;
Proposal 4: For PDCCH allocation in PDSCH Requirements for less than 5MHz, do not exclude the AL4 configuration;
Observation 4: CA is not in the scope of the WID for the bands under discussion;
Proposal 5: Considering observation 1, do not introduce SDR requirements for 3MHz CWB and rely on SDR requirements with larger CBW and higher data rate;
Proposal 6: RAN4 to introduce punctured PDCCH demodulation requirements with 15PRBs, according to the parameters in Option 1 from the previous WF;
Proposal 7: Do not introduce PDCCH or PBCH requirements for HST channel;
Proposal 8: Use optional UE capability support-3MHz-ChannelBW-r18 for the applicability of the new demodulation requirements;

	R4-2402757
	Qualcomm Incorporated
	Simulation Results for PBCH Requirements for Less than 5MHz BW
In this paper, we share our simulation results for PBCH with 3MHz BW, based on the simulation assumptions in the WF from the last RAN4 meeting.
Observation 1: RAN4 to consider the simulation results provided in the document.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 1-1: General
Sub-topic description:
In this sub-topic the proposals related to the General aspects of UE Demodulation requirements for less than 5MHz CBW are presented.
Issue 1-1-1: CR work split
· Proposals and Observations:
· Proposal 13 (Nokia): Use Table 1 below as a starting point of CR work split for UE Demod for less than 5 MHz CBW WI.
	Section
	Requirements
	Comment
	Company

	5 Demodulation performance requirements
(Conducted requirements)
	5.1.1 Applicability of requirements
	FFS, no agreement on whether and how to define applicability rules. 
	

	5.2 PDSCH demodulation requirements
	5.2.2 2RX requirements, 
5.2.2.2 TDD,
5.2.2.1.1 Minimum requirements for PDSCH Mapping Type A,

	FFS, no agreement on whether and which requirements to define
	

	
	5.2.3 4RX requirements,
5.2.3.2 TDD,
5.2.3.1.1 Minimum requirements for PDSCH Mapping Type A

	
	

	5.3 PDCCH demodulation requirements
	5.3.2 2RX requirements,
5.3.2.1 FDD,
5.3.2.1.x Minimum requirements for less than 5 MHz CBW
	FFS, no agreement on whether and which requirements to define
	

	
	5.3.3 4RX requirements
5.3.3.1 FDD,
5.3.3.1.x Minimum requirements for less than 5 MHz CBW

	
	

	5.4 PBCH demodulation requirements
	5.4.2 2RX requirements,
5.4.2.1 FDD,
Table 5.4.2.1-2: Minimum performance PBCH in case SS/PBCH block index is not known
	Agreed for normal (non-HST conditions),
FFS for HST conditions
	

	
	5.4.3 4RX requirements
5.4.3.1 FDD
Table 5.4.3.1-2: Minimum performance PBCH in case SS/PBCH block index is not known

	
	

	5.5 Sustained downlink data rate provided by lower layers
	5.5.1 FR1 single carrier requirements
	FFS, whether to introduce requirements
	

	A.3 DL reference measurement channels
	A.3.2 Reference measurement channels for PDSCH performance
Requirements,
A.3.2.1 FDD,
A.3.2.1.1 Reference measurement channels for SCS 15 kHz FR1
	FFS, Adding reference channels with 3 MHz CBW, if necessitated by PDSCH the requirements
	

	
	A.3.3 Reference measurement channels for PDCCH performance
Requirements,
A.3.3.1 FDD,
A.3.3.1.1 Reference measurement channels for SCS 15 kHz FR1

	FFS, Adding reference channels, if necessitated by the PDCCH requirements
	

	B.3 High Speed Train Scenario
	B.3.1 Single Tap Channel Profile
and/or
B.3.3 HST-DPS Channel Profile
	FFS, Adding new propagation conditions if necessitated by the requirements
	



· Recommended WF
· Agree on the work split at the end of the meeting based on achieved agreements and reflect in in the WF.

Issue 1-1-2: HST propagation conditions
· Background
· WF from RAN4#109:
	Issue 1-1-3: HST propagation conditions
Way forward:
Consider The following parameters for performance evaluation in HST conditions with less than 5MHz CBW:
· [HST-417]: Single-tap propagation conditions (B3.1 model), Ds = 300 m, Dmin = 2 m, f_d = [417] Hz
· [HST-DPS-417]: DPS propagation conditions (B3.3 model), Ds = 700 m, Dmin = 150 m, f_d = [417] Hz



· Proposals and Observations:
· Observation 2(Nokia): Both options for HST propagation conditions (HST-417 and HST-DPS-417) provide similar results in our simulations. In addition, the two propagation conditions does not cover the same deployment scenarios, hence defining requirements for both will increase test coverage.
· Proposal 3 (Nokia): Define requirements for HST using both HST-417 and HST-DPS-417.
· Proposal 3 (QC): If PDSCH HST Requirements are introduced, consider only Single-tap propagation conditions according to Annex B3.1, with Ds = 300m, Dmin = 2m;
· Candidate options / tentative agreements:
· Option 1: Consider both single-tap (B3.1 model, HST-417) and DPS (B3.3 model, HST-DPS-417) HST propagation conditions for the requirements.
· Option 2: Consider only single-tap (B3.1 model, HST-417) HST propagation conditions for the requirements.
· Optoin3: Do not consider any model because no requirements in HST conditions are defined.
· Recommended WF
· Conclusion can be made based on the agreement about introduced PDSCH, PDCCH, PBCH requirements.


Issue 1-1-3: Introduction of applicability rules
· Background
· WF from RAN4#109:
	Issue 1-1-4: Applicability rules
Way forward:
Further discussion is needed on how to define applicability rules:
· Option 1: Create the UE demodulation requirement applicability table for UE supporting NR_FR1_lessthan_5MHz_BW.
· Other options are not precluded.



· Proposals and Observations:
· Observation 3 (Nokia): In order to understand the applicability of 10MHz requirements to a 3MHz UE an applicability table should be created.
· Proposal 4(Nokia): Create the UE demodulation requirement applicability table for UE supporting NR_FR1_lessthan_5MHz_BW (option 1). Details of the table can be further discussed when agreed which requirements are to be defined.
· Proposal 1 (ZTE). It is preferable to create the new applicable table for the UE support NR_FR1_less than_5MHz_BW.
· Proposal 2 (ZTE). If RAN4 agrees to introduce a new applicability table, propose to also introduce a new section (e.g. 5.1.1.X) for NR_FR1_less than_5MHz_BW.
· Proposal 9 (Ericsson): Add the applicability of requirements for optional UE feature support-3MHz-ChannelBW-r18 in TS 38.101-4 Table 5.1.1.4-1 as follows. RAN4 does not need to create the dedicated table for applicability of requirements.
	UE supporting 3MHz CBW in FR1 (support-3MHz-ChannelBW-r18)
	FR1 FDD
	PDSCH
	FFS
	

	
	FR1 FDD
	PDCCH
	FFS
	

	
	FR1 FDD
	PBCH
	Clause for punctured PBCH demodulation requirements.
	


· Proposal 8 (QC): Use optional UE capability support-3MHz-ChannelBW-r18 for the applicability of the new demodulation requirements;
· Candidate options / tentative agreements:
· Tentative agreement: Define UE demodulation requirement applicability for UE supporting optional UE capability support-3MHz-ChannelBW-r18 in TS 38.101-4 under section 5.1.1.
· FFS, clause/table to be used for applicability rules:
· Option 1 [ZTE]: Introduce new table under new section 5.1.1.x
· Option 2 [Ericsson]: Add to existing table 5.1.1.4-1.
· Option 3 [Moderator]: Add to existing table in 5.1.1.3-1.
· Recommended WF
· Further discuss necessary applicability rules per each of requirements.


Sub-topic 1-2: PDSCH requirements
Sub-topic description:
In this sub-topic the proposals related to the PDSCH requirements for less than 5Mhz CBW are summarized.
Issue 1-2-1: Introduction of PDSCH requirements in non-HST conditions
· Background
· Options from RAN4#109
	Issue 1-2-1: Introduction of PDSCH requirements
Way forward:
Introduction pf PDSCH requirements for less then 5MHz requires further discussion:
· Option 1: Do not introduce new PDSCH requirements for 3MHz CBW
· Option 2: Introduce new requirements for PDSCH for 3MHz CBW
· Option 2-a: in non-HST conditions
· Option 2-b: with HST channel
· Option 2-c: Option 2-a and Option 2-b.

Issue 1-2-2: Parameters for PDSCH performance evaluation:
Way forward:
Interested companies can consider the following parameter for PDSCH performance evaluation with less than 5MHz CBW:
· in non-HST conditions.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Rank
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	R.PDSCH.1-1.1 FDD
	3 / 15
	QPSK, 0.30
	TDLB100-400
	Rank 1
	2x2, ULA Low
	70
	TBD

	
	
	
	
	
	2x4, ULA Low
	70
	TBD

	R.PDSCH.1-2.1 FDD
	3 / 15
	16QAM, 0.48
	TDLC300-100
	Rank 1
	2x2, ULA Low
	70
	TBD

	
	
	
	
	
	2x4, ULA Low
	70
	TBD






· Proposals and Observations:
· Observation 1 (Apple): For the purpose of Rel-18 demodulation performance requirements, it’s assumed there are no UEs that only support maximum a channel bandwidth of 5 MHz.
· Observation 2(Apple): PDSCH requirements for UEs that support channel bandwidth of more than 5MHz can be reused for UEs that also support less than 5MHz channel bandwidths.
· Proposal 1(Apple): Do not introduce new PDSCH requirements for 3MHz CBW.
· Proposal 1(MTK): Based on the assumption that “no UEs that ONLY support maximum channel bandwidth of 5 MHz”, the PDSCH and SDR performance can be verified with legacy requirements as there are only BW difference for less than 5MHz and larger than 5MHz. We propose not to define new PDSCH and SDR requirements.
· Observation 4 (Nokia): For lower modulation order, we do not see any difference between our simulated SNR levels for PDSCH with 3MHz compared to 10MHz CBW, hence existing requirements for 10MHz can be reused for 3MHz CBW up to 16QAM.
· Proposal 5 (Nokia): Extend a subset (up to and including 16QAM) of the existing PDSCH requirements to also cover 3MHz.
· Observation 7 (Nokia): For non-HST channel with QPSK and 16QAM we do not see a significant impact in the PDSCH throughput performance if including Rx filtering for 3Mhz CBW, hence in case of UEs supporting only 3MHz CBW the requirements from 10MHz can be re-used.
· Proposal 1 (Samsung): Do not introduce new PDSCH requirements for 3MHz CBW
· Proposal 1 (Huawei)1: Don’t define PDSCH, non-punctured PDCCH and SDR requirements for less than 5MHz bandwidth.
· Proposal 1 (Ericsson): Define PDSCH demodulation requirements with 15PRBs for UE supporting support-3MHz-ChannelBW-r18 with applicability rule.
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Rank
	Correlation matrix and antenna configuration
	Fraction of maximum throughput (%)

	1-1
	3 / 15
	QPSK, 0.30
	TDLB100-400
	Rank 1
	2x2 low
2x4 low
	70

	1-2
	3 / 15
	16QAM, 0.48
	TDLC300-100
	Rank 1
	2x2 low
2x4 low
	70

	1-3
	3 / 15
	64QAM, 0.43
	[HST-417]
	Rank 1
	1x2
1x4
	70

	1-4
	3 / 15
	64QAM, 0.43
	[HST-DPS-417]
	Rank 2
	2x2
2x4
	70


· Observation 1 (ZTE). Our simulation results shown no significant difference in performance between 3Mhz and legacy requirements.
· Proposal 3 (ZTE). If introducing PDSCH requirements for 3MHz, we propose to reuse existing requirements.
· Observation 1 (QC): UE tested for less than 5MHz PDSCH demodulation will have to satisfy legacy PDSCH requirements;
· Observation 2 (QC): Legacy requirements include tests for small RB allocation for PDSCH;
· Observation 3 (QC): RAN4 does not test every available channel bandwidth. A choice set of CBWs is considered a sufficient benchmark to validate UE baseband implementation;
· Proposal 1 (QC): Considering the observations above, RAN4 should consider that legacy requirements provide a sufficient benchmark for the validation of the UE implementation and should not introduce dedicated PDSCH requirements for 3MHz CBW.
· Proposal 2 (QC): If PDSCH Requirements are introduced, only consider non-HST conditions.
· Candidate options / tentative agreements:
· Option1 [Apple, MTK, Samsung, Huawei, QC]: Do not introduce new PDSCH requirements for 3MHz CBW
· Option2 [Ericsson, Nokia]: Define PDSCH demodulation requirements with 15PRBs for UE supporting support-3MHz-ChannelBW-r18 with applicability rule:
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Rank
	Correlation matrix and antenna configuration
	Fraction of maximum throughput (%)

	1-1
	3 / 15
	QPSK, 0.30
	TDLB100-400
	Rank 1
	2x2 low
2x4 low
	70

	1-2
	3 / 15
	16QAM, 0.48
	TDLC300-100
	Rank 1
	2x2 low
2x4 low
	70


· Option 3 [ZTE, Nokia]: If introducing PDSCH requirements for 3MHz, to reuse existing requirements.
· Recommended WF
· Discuss candidate options during the meeting.

Issue 1-2-2: Introduction of PDSCH requirements in HST conditions
· Background
· Options from RAN4#109
	Issue 1-2-1: Introduction of PDSCH requirements
Way forward:
Introduction pf PDSCH requirements for less then 5MHz requires further discussion:
· Option 1: Do not introduce new PDSCH requirements for 3MHz CBW
· Option 2: Introduce new requirements for PDSCH for 3MHz CBW
· Option 2-a: in non-HST conditions
· Option 2-b: with HST channel
· Option 2-c: Option 2-a and Option 2-b.

Issue 1-2-2: Parameters for PDSCH performance evaluation:
Way forward:
Interested companies can consider the following parameter for PDSCH performance evaluation with less than 5MHz CBW:
· In with HST case:
· for Single-tap propagation conditions:
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	R.PDSCH.1-8.2 FDD
	3 / 15
	64QAM, 0.43
	[HST-417]
	1x2
	70
	TBD

	R.PDSCH.1-8.2 FDD
	3 / 15
	64QAM, 0.43
	[HST-417]
	1x4
	70
	TBD



· for HST-DPS propagation conditions:
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	R.PDSCH.1-8.4 FDD
	3 / 15
	64QAM, 0.43
	[HST-DPS-417]
	1
	2x2
	70
	TBD

	R.PDSCH.1-8.4 FDD
	3 / 15
	64QAM, 0.43
	[HST-DPS-417]
	1
	2x4
	70
	TBD






· Proposals and Observations:
· Observation 6 (Nokia): The max doppler for 3MHz CBW @ 900MHz carrier is 417Hz which differs from existing 10Mhz HST requirements. In addition, <5MHz is highly relevant for FRMCS (i.e. railways) cases.
· Proposal 6 (Nokia): Introduce PDSCH requirements for less than 5MHz with both HST Single Tap and HST DPS @ 417Hz doppler.
· Proposal 1 (Ericsson): Define PDSCH demodulation requirements with 15PRBs for UE supporting support-3MHz-ChannelBW-r18 with applicability rule.
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Rank
	Correlation matrix and antenna configuration
	Fraction of maximum throughput (%)

	1-1
	3 / 15
	QPSK, 0.30
	TDLB100-400
	Rank 1
	2x2 low
2x4 low
	70

	1-2
	3 / 15
	16QAM, 0.48
	TDLC300-100
	Rank 1
	2x2 low
2x4 low
	70

	1-3
	3 / 15
	64QAM, 0.43
	[HST-417]
	Rank 1
	1x2
1x4
	70

	1-4
	3 / 15
	64QAM, 0.43
	[HST-DPS-417]
	Rank 2
	2x2
2x4
	70


· Proposal 3 (QC): If PDSCH HST Requirements are introduced, consider only Single-tap propagation conditions according to Annex B3.1, with Ds = 300m, Dmin = 2m;
· Candidate options / tentative agreements:
· Option1 [Apple, MTK, Samsung, Huawei, QC]: Do not introduce new PDSCH requirements for 3MHz CBW
· Option2 [Ericsson, Nokia]: Define PDSCH demodulation requirements with 15PRBs for UE supporting support-3MHz-ChannelBW-r18 with applicability rule:
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Rank
	Correlation matrix and antenna configuration
	Fraction of maximum throughput (%)

	1-3
	3 / 15
	64QAM, 0.43
	[HST-417]
	Rank 1
	1x2
1x4
	70

	1-4
	3 / 15
	64QAM, 0.43
	[HST-DPS-417]
	Rank 2
	2x2
2x4
	70


· Recommended WF
· Discuss candidate options during the meeting.

Issue 1-2-3: Applicability rules for PDSCH
· Background
· See the test number in 
· Proposals and Observations:
· Observation 5 (Nokia): When applying requirements for larger FDRA to test setup that support only fewer resources, there is an issue with the test configuration specification. The applicability rule needs to introduce a rule on how to define the test configuration.
· Proposal 5 (Nokia): Extend a subset (up to and including 16QAM) of the existing PDSCH requirements to also cover 3MHz. Add applicability rules so UEs tested with 10MHz does not need to be tested also with 3MHz. Use existing redcap requirements as starting point.
· Proposed wording: For a UE capable of supporting dedicated spectrum less than 5MHz but not capable of supporting a carrier bandwidth of 10MHz, then the requirements defined for PDSCH tests for 10MHz shall apply with a reduced spectrum of 3MHz.
· Proposal 2 (Ericsson): Introduce the following applicability rules for PDSCH demodulation requirements. 
· If UE pass 1-1, it can skip TS 38.101-4 Table 5.2.2.1.1-3 Test 1-1 for 2Rx and skip Table 5.2.3.1.1-3 Test 1-1 for 4Rx.
· If UE pass 1-2, it can skip TS 38.101-4 Table 5.2.2.1.1-3 Test 1-4 for 2Rx and skip Table 5.2.3.1.1-3 Test 1-4 for 4Rx.
· If UE pass 1-3, it can skip TS 38.101-4 Table 5.2.2.1.1-3 Test 1-5 (HST-750) for 2Rx and skip Table 5.2.3.1.1-3 Test 1-5 (HST-750) for 4Rx.
· If UE pass 1-4, it can skip TS 38.101-4 Table 5.2.2.1.10-3 Test 1-1 or Test 1-2 (HST-DPS-870) according to UE capability for 2Rx and skip Table 5.2.3.1.10-3 Test 1-1 or Test 1-2 (HST-DPS-870) according to the UE capability for 4Rx. 
· Recommended WF
· Discuss the Proposals above depending on the agreement about the PDSCH requirements in the previous Issues.

Issue 1-2-4: SDR requirements
· Background
· WF from RAN4#109:
	
Issue 1-2-3: SDR requirements
Way forward:
Introduction of SDR requirements for less than 5MHz CBW requires further discussion:
· Option 1: Do not introduce new SDR requirements for 3MHz CBW
· Option 2: Apply SDR tests for 3MHz CBW. Update TS 38.101-4 Tables 5.5A-1 and 5.5A-4 to support 3MHz CBW



· Proposals and Observations:
· Proposal 2 (Apple): Do not introduce new SDR requirements for 3MHz CBW.
· Proposal 1 (MTK): Based on the assumption that “no UEs that ONLY support maximum channel bandwidth of 5 MHz”, the PDSCH and SDR performance can be verified with legacy requirements as there are only BW difference for less than 5MHz and larger than 5MHz. We propose not to define new PDSCH and SDR requirements.
· Observation 8 (Nokia): As requirements already exists for SDR across several CBW configurations, including 3MHz CBW into existing requirement definition can be done by extending the existing tables in TS 38.101-4: Tables 5.5A-1 and 5.5A-4.
· Proposal 7 (Nokia): Extend the existing SDR requirements section to include 3MHz CBW by updating TS 38.101-4 Tables 5.5A-1 and 5.5A-4 to support 3MHz CBW (option 2)
· Proposal 1 (Samsung): Do not introduce new PDSCH requirements for 3MHz CBW
· Proposal 2 (Huawei): Don’t apply SDR requirements for 3MHz CBW.
· Proposal 5 (Ericsson): Add the configuration of FDD 3MHz for SDR test setup as follows:
· In TS 38.101-4 Table 5.5A-1, add ‘2/AL2 for 15kHz/3MHz’ to the number of PDCCH candidates and aggregation levels.
· In TS 38.101-4 Table 5.5A-4, add a new column with 3MHz CBW and set to 15PRB for SCS=15kHz. 
· Proposal 4 (ZTE). It is propose to introduce SDR requirements for 3MHz CBW.
· Observation 4 (QC): CA is not in the scope of the WID for the bands under discussion;
· Proposal 5 (QC): Considering observation 1, do not introduce SDR requirements for 3MHz CWB and rely on SDR requirements with larger CBW and higher data rate;
· Candidate options / tentative agreements:
· Option 1 [Apple, MTK, Samsung, Huawei, QC]: Do not introduce new SDR requirements for 3MHz CBW
· Option 2 [Nokia, Ericsson, ZTE]: Introduce SDR requirements for 3MHz CBW
· Option 2a [Nokia, Ericsson]: Add the configuration of FDD 3MHz for SDR test setup as follows:
· In TS 38.101-4 Table 5.5A-1, add ‘2/AL2 for 15kHz/3MHz’ to the number of PDCCH candidates and aggregation levels.
· In TS 38.101-4 Table 5.5A-4, add a new column with 3MHz CBW and set to 15PRB for SCS=15kHz. 
· Recommended WF
· Candidate options to be discussed during the meeting.

Issue 1-2-5: PDCCH AL for PDSCH requirements (test setup)
· Background
· WF from RAN4#109:
	· Issue 1-2-4: PDCCH AL for PDSCH requirements (test setup)
Way forward:
FFS, whether it is necessary to revisit PDCCH AL configuration to fit to 3MHz CBW for PDSCH demodulation requirements with 3MHz CBW. Possible PDCCH configuration is to set AL2 without puncturing.



· Proposals and Observations:
· Observation 9 (Nokia): PDCCH AL8 is normally used for PDSCH requirements, however for 3MHz with only 15 PRBs even with a coreset duration of 3, AL8 will not be feasible in a TE, as a coreset is also required for UL.
· Observation 10 (Nokia): PCCCH AL4 with duration of 3 can be considered for PDSCH requirements with 3MHz CBW if accepted that the coreset used for UL will be puncture to 3.5/4. To reduce the impact of lower AL for PDCCH we see such a configuration as the best option.
· Proposal 8 (Nokia): For PDSCH requirements define the PDCCH configuration to use AL4 with a coreset duration of 3.
· Proposal 3 (Ericsson): Revisit PDCCH AL configuration to fit to 3MHz CBW for PDSCH demodulation requirements with 3MHz CBW. Possible PDCCH configuration is to set AL2 without puncturing.
· Proposal 4 (Ericsson): If PDCCH AL2 is configured for PDSCH demodulation requirements with 15PRB, RAN4 should ensure the PDCCH BLER is low enough (<< 1%) at the SNR test points.
· Proposal 4 (QC): For PDCCH allocation in PDSCH Requirements for less than 5MHz, do not exclude the AL4 configuration;
· Candidate options / tentative agreements:
· Option 1: For PDSCH requirements define the PDCCH configuration to use AL4 with a coreset duration of 3.
· Option 2: Possible PDCCH configuration in PDSCH requirements is to set AL2 without puncturing.
· FFS, whether and how to ensure the PDCCH BLER is low enough (<< 1%) at the SNR test points.
· Recommended WF
· Discuss the PDCCH configuration during the meeting and depending on the need to introduced PDSCH requirements.


Sub-topic 1-3: PDCCH requirements
Sub-topic description:
In this sub-topic the proposals related to the PDCCH requirements for less than 5Mhz CBW are summarized.

Issue 1-3-1: PDCCH requirements for 5MHz CBW, 20 PRB
· Background
· WF from RAN4#109 captures the following:
	Issue 1-1-2: Channel BW for UE Demodulation performance requirements
Agreement:
· Introduce UE demodulation requirements only for 3MHz CBW
· FFS, a need for PDCCH requirements also for 5MHz CBW, 20PRB
Issue 1-3-1: Requirements for non-punctured PDCCH
Agreement:
· Not to introduce new demodulation performance requirements for non-punctured PDCCH with CBW below 5MHz in normal conditions.



· Proposals and Observations:
· Observation 1 (Nokia): Currently we do not see the need to introduce PDCCH requirements for 5MHz with 20PRB if requirements for PDCCH for 3MHz CBW with 15PRB are introduced.
· Proposal 1 (Nokia): Do not introduce PDCCH requirements for 5MHz CBW, 20PRB if requirements for 3MHz are defined. 
· Proposal 2 (Nokia): Further discuss introducing PDCCH requirements for 5MHz CBW, 20 PRB in case it is found not feasible to introduce PDCCH requirements for 3MHz due to the low number of available PRBs (15 PRB).
· Observation 1 (MTK): For the case of 20PRBs in 5MHz channel bandwidth, it is ONLY valid for the new sync. raster (=921.45 MHz) for band n100, 5MHz channel BW.
· Proposal 2 (MTK): Do not introduce PDCCH requirements for 5MHz channel BW.
· Candidate options / tentative agreements:
· Tentative agreement: Do not introduce PDCCH requirements for 5MHz CBW, 20PRB if requirements for 3MHz on punctured PDCCH are defined.
· Recommended WF
· Check tentative agreement during the meeting.

Issue 1-3-2: Requirements for punctured PDCCH (non-HST conditions)
· Background
· WF from RAN4#109:
	Issue 1-3-2: Requirements for punctured PDCCH
Way forward:
Further discussion of requirements for punctured PDCCH is needed:
· Option 1: Define punctured PDCCH demodulation requirements with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW considering the following parameters:
· 15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs); Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0.
· Option 2: Introduce requirements, if testability issue is resolved.
· Option 3: Do not introduce new requirements for punctured PDCCH with focus on CORESET#0 puncturing.



· Proposals and Observations:
· Observation 3 (Apple): CORESET#0 performance testability remains an unsolved issue, which is shared with PBCH.
· Observation 4 (Apple): There are no requirements on the acquisition of RMSI, since like PBCH, this is not a bottleneck channel.
· Proposal 3 (Apple): Do not introduce new requirements for punctured PDCCH with focus on CORESET#0 puncturing since this is not a testable scenario or a bottleneck channel.
· Proposal 3 (MTK): If RAN4 can resolve the testability issue, consider defining new PDCCH requirements only for 3MHz, 15PRBs.
· Observation 11 (Nokia): We found no limitations in RAN1 specifications which prohibits CORESET#0 to be used in USS in addition to CSS, rather it is specifically listed as one option.
· When the UE receives DCI on CORESET#0 in USS, the UE reports ACK/NACK, e.g., for PDSCH scheduling DCI with CRC scrambled with C-RNTI in USS.
· There will not be a change in the DCI 1_0 size, when configured for USS with C-RNTI compared to CSS with SI-RNTI.
· Observation 12 (Nokia): Our simulation results show it is feasible to define requirements for punctured PDCCH.
· Proposal 9 (Nokia): Introduce requirements for punctured PDCCH. Use the following configuration: 15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs); Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0 (option1+2).
· Proposal 2 (Samsung): Introduce PDCCH requirements with punctured PRB
· Proposal 3 (Huawei): RAN4 to define punctured PDCCH requirements with following two candidate options:
· Option 1: 3 symbols, Non-interleaved, AL4, CCE#4,#5,#6,#7, DCI 1_0, 35bit.
· Option 2: 3 symbols, Non-interleaved, AL8, CCE#0,#1,#2,#3,#4,#5,#6,#7 DCI 1_0, 35bit.
· Observation 1 (Ericsson): CORESET#0 can be used for PDCCH transmitted in UE-specific search space.
· Observation 2 (Ericsson): PDCCH performance degradation due to the puncturing of 1 PRB is about 0.8dB regarding 1% of PDCCH BLER. 
· Proposal 6 (Ericsson): Define punctured PDCCH demodulation requirements with 15PRBs for UE supporting support-3MHz-ChannelBW-r18.
· 15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs), TDLC300-100, 2Tx, 2Rx/4Rx
· Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0. 
· Proposal 5 (ZTE). It is propose not to introduce new requirements for punctured PDCCH with a focus on CORESET#0 puncturing.
· Proposal 6 (QC): RAN4 to introduce punctured PDCCH demodulation requirements with 15PRBs, according to the parameters in Option 1 from the previous WF;
· Candidate options / tentative agreements:
· Option 1 [Nokia, Ericsson, QC, HW, Samsung]: Define punctured PDCCH demodulation requirements with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW
· Option 1a [Nokia, Ericsson, QC, HW]: Define requirements with the following parameters:
· 15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs) , 2Tx, 2Rx/4Rx;
· Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0
· Option 1b [HW]: Define requirements with the following parameters:
· 3 symbols, Non-interleaved, AL8, CCE#0,#1,#2,#3,#4,#5,#6,#7 DCI 1_0, 35bit.
· Option 2 [MTK]: Introduce requirements if testability issue is resolved.
· Option 3 [Apple, ZTE]: Do not introduce new requirements for punctured PDCCH with focus on CORESET#0 puncturing.
· Recommended WF
· Discuss candidate options during the meeting.

Issue 1-3-3: PDCCH requirements in HST conditions
· Background
· WF from RAN4#109:
	Issue 1-3-3: PDCCH requirements in HST conditions
Way forward:
The Issues requires further discussion:
· Option 1: Introduce PDCCH requirements at 3MHz CBW in HST conditions.
· Option 2: Not to introduce HST scenario for PDCCH requirements.



· Proposals and Observations:
· Proposal 4 (Apple): Do not introduce HST scenario for PDCCH requirements.
· Proposal 4 (MTK): Not to introduce PDCCH and PBCH requirements in HST conditions.
· Observation 13 (Nokia): The max doppler for 3MHz CBW @ 900MHz carrier is 417Hz which differs from existing 10Mhz HST requirements. In addition, <5MHz is highly relevant for FRMCS (i.e. railways) cases.
· Proposal 10 (Nokia): Introduce PDCCH requirements for less than 5MHz with both HST Single Tap and HST DPS @ 417Hz doppler.
· Proposal 3 (Samsung): Not to introduce HST scenario for PDCCH requirements
· Proposal 7 (Ericsson): Not to introduce HST scenario for PDCCH demodulation requirements.
· Proposal 6 (ZTE). It is propose not to introduce HST scenario for PDCCH requirements.
· Proposal 7 (QC): Do not introduce PDCCH or PBCH requirements for HST channel;
· Candidate options / tentative agreements:
· Option 1 [Nokia]: Introduce PDCCH requirements at 3MHz CBW in HST conditions.
· Option 2 [Apple, MTK, Ericsson, ZTE, QC, Samsung]: Not to introduce HST scenario for PDCCH requirements.
· Recommended WF
· To check whether Option 2 is agreeable.


Sub-topic 1-4: PBCH requirements
Sub-topic description:
In this sub-topic the proposals related to the PBCH requirements for less than 5Mhz CBW are summarised
Agreements and WF from RAN4#108bis:
	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 






Agreements and WF from RAN4#109:
	Issue 1-4-1: PBCH requirement in non-HST conditions
Agreement:
Use the following parameters for PBCH requirement in normal conditions. Interested companies are encouraged to bring simulation results.
	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,
	1 
	TBD 

	
	
	
	
	1x4 Low
	1
	TBD






Issue 1-4-1: Revision of agreements for PBCH
· Proposals and Observations:
· Proposal 5 (Apple): RAN4 to revisit which stakeholders would benefit from keep defining requirements that are not testable by RAN5, and whether there is actual value in maintaining the agreement on introducing new requirements for punctured PBCH conditions.
· Proposal 6 (Apple): Do not consider new requirements for 1x2 PBCH since the channel is not testable.
· Proposal 7 (Apple): Do not consider 1x4 antenna configuration scenario for PBCH since this channel is not testable. Moreover, this is not a mandatory scenario since frequency bands considered in this WI only require mandatory support of 2Rx.
· Recommended WF
· There are already agreements on PBCH from the previous two meeting. Moderator’s recommendation is not to revise former agreements, but companies can discuss.

Issue 1-4-2: Summary of PBCH simulations results
· Background
· Companies have provided PBCH simulations results following the agreed parameters.
· Below, Test 1: 1 x 2 Low, Test 2: 1x4 Low
· Proposals and Observations:
· MediaTek: SNR(dB): -5.4, -7.5
· Nokia: SNR(dB): -3.6, -7.4
· ZTE: SNR(dB): -6.1, -9.2
· QC: SNR(dB): -5.9, -7.9
· Samsung: SNR(dB): -6, -8.7
· Recommended WF
· Check and align the results during the meeting.
· Prepare a TDoc excel with the summary of PBCH results for the derivation of the requirement.

Issue 1-4-3: PBCH requirement in HST conditions
· Background:
· WF from Ran4#109:
	Issue 1-4-2: PBCH requirement in HST conditions
Way forward:
Further discuss whether to introduce PBCH requirements in HST conditions:
· Option 1: Define PBCH requirements in HST conditions considering the following parameters:
	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
	[HST-417]
	1Tx/2Rx Low
	1
	TBD

	FDD
	3 / 15
	Unknown
	[HST-417]
	1Tx/4Rx Low
	1
	TBD



· Option 2: Not to introduce HST scenario for PBCH requirements.



· Proposals and Observations:
· Proposal 9 (Apple): Proposal 8: Do not define additional PBCH requirements under the HST scenario since this is not a bottleneck situation for the UE or for the network.
· Proposal 4 (MTK): Not to introduce PDCCH and PBCH requirements in HST conditions.
· Observation 15: Our simulation results show a significant difference in SNR between non-HST and HST of up to 2.9dB. 
· Proposal 12 (Nokia): Define PBCH (12 PRB) requirements in HST conditions with the following configurations:
	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
	[HST-417]
	1Tx/2Rx Low
	1
	-6.4

	FDD
	3 / 15
	Unknown
	[HST-417]
	1Tx/4Rx Low
	1
	-8.9


· Proposal 4 (Samsung): Not to introduce HST scenario for PBCH requirements
· Proposal 4 (Huawei): Don’t introduce PBCH performance requirements for HST conditions
· Proposal 8 (Ericsson): Not to introduce HST scenario for PBCH demodulation requirements.
· Proposal 7 (QC): Do not introduce PDCCH or PBCH requirements for HST channel;
· Candidate options / tentative agreements:
· Option 1 [Nokia]: Define PBCH requirements in HST conditions.
· Option 2 [Apple, Samsung, Huawei, Qualcomm, Ericsson, ZTE]: Not to introduce HST scenario for PBCH requirements.
· Recommended WF
· Discuss whether Option 2 can be agreed.



Topic #2: BS Demod
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400239
	Nokia, Nokia Shanghai Bell
	Discussion on BS Demodulation on Less than 5 MHz
Observation 1: A manufacturer declaration already exists such that DUT declares it’s CBW.
Proposal 1: RAN 4 shall introduce a new clause 8.1.2.1.10 to TS 38.141-1, titled ‘Applicability of requirements for 3MHz channel bandwidth’
Proposal 2: RAN 4 shall introduce a new clause 8.1.2.1.10 to TS 38.141-2, titled ‘Applicability of requirements for 3MHz channel bandwidth’
Proposal 3: The new clause 8.1.2.1.10 shall have the following wording ‘For a BS capable of supporting dedicated spectrum less than 5MHz but not capable of supporting a carrier bandwidth of 5MHz, then the requirements defined for PUSCH tests for 5MHz shall apply with a reduced spectrum of 3MHz.’
Observation 2: If there is an assumption that no BS will support only less than 5 MHz, and an applicability rule exists then there is no need for PUSCH requirements for BS Demodulation less than 5MHz unless a specific requirement does not exist.
Proposal 4: RAN4 shall define a limited set of requirements for PUSCH with less than 5MHz CBW.
Observation 3: The only PUSCH requirements that have been explored in this work item that do not have corresponding 5MHz requirements are those with no additional DMRS position.
Proposal 5: RAN4 could define requirements for no additional DMRS for PUSCH with less than 5 MHz
Proposal 6: An Applicability rule shall be introduced into TS 38.141 to enable a base station declaring to support less than 5MHz to conduct a new test with only Format 2 for PUCCH, and skip the legacy 5MHz test, wording FFS.
Proposal 7: Add a statement into clause 8.1.2.3.3 of TS 38.141 with the following wording “For BS supporting less than 5MHz carrier bandwidth only test requirements relating to short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS shall apply”
Proposal 8: RAN4 shall adopt a work split for BS demodulation for Rel-18 less than 5MHz as follows:
	Section
	Requirements
	Comment/Status
	Company

	TS 38.104

	8 Conducted performance requirements,
8.2 Performance requirements for PUSCH

	8.2.1 Requirements for PUSCH with transform precoding disabled
	FFS, whether and which requirements to be introduced
	

	
	8.2.4 Requirements for PUSCH for high speed train
	
	

	
	8.2.5 Requirements for UL timing adjustment

	
	

	8 Conducted performance requirements,
8.3 Performance requirements for PUCCH
	8.3.4 Performance requirements for PUCCH format 2
	Agreement:
Introduce new PUCCH format 2 for UCI BLER requirements for 3MHz
	

	
	8.3.x Performance requirements for PUCCH format x
	FFS, whether requirements for any other formats to be introduced
	

	A.x Fixed Reference Channels for performance requirements
	FFS, if corresponding PUSCH requirements are introduced
	

	G.3 High speed train condition
	FFS, if corresponding PUSCH requirements are introduced
	

	TS 38.141-1

	8 Conducted performance characteristics
	8.1.2 Applicability rule

	FFS, whether any applicability rules to be introduced/modified
	

	8 Conducted performance characteristics,
8.2 Performance requirements for PUSCH
	8.2.1 Performance requirements for PUSCH with transform precoding disabled
	FFS, whether and which requirements to be introduced
	

	
	8.2.4 Performance requirements for PUSCH for high speed train
	
	

	
	8.2.5 Performance requirements for UL timing adjustment
	
	

	8 Conducted performance requirements,
8.3 Performance requirements for PUCCH
	8.3.3 Performance requirements for PUCCH format 2
	Agreement:
Introduce new PUCCH format 2 for UCI BLER requirements for 3MHz
	

	
	8.3.x Performance requirements for PUCCH format x
	FFS, whether requirements for any other formats to be introduced
	

	A.x Fixed Reference Channels for performance requirements
	FFS, if corresponding PUSCH requirements are introduced
	

	G.3 High speed train condition
	FFS, if corresponding PUSCH requirements are introduced
	

	TS 38.141-2

	8 Radiated performance requirements
	8.1.2 Applicability rule
	FFS, whether any applicability rules to be introduced/modified
	

	8 Radiated performance requirements,
8.2 OTA performance requirements for PUSCH
	8.2.1 Performance requirements for PUSCH with transform precoding disabled
	FFS, whether and which requirements to be introduced
	

	
	8.2.4 Performance requirements for PUSCH for high speed train
	
	

	
	8.2.5 Performance requirements for UL timing adjustment
	
	

	A.x Fixed Reference Channels for performance requirements
	FFS, if corresponding PUSCH requirements are introduced
	

	J.3 High speed train condition
	FFS, if corresponding PUSCH requirements are introduced
	




	R4-2400240
	Nokia, Nokia Shanghai Bell
	BS Demod Simulations
Within this contribution we discuss the demodulation requirements for BS Demodulation on Less than 5 MHz

	R4-2401404
	Ericsson
	Discussion on NR less than 5MHz BS demodulation requirements
Observation 1	From performance reliability perspective, it seems no necessary to introduce new requirements for 3MHz CBW especially.
Observation 2	From test coverage perspective, it would be better to have at least one test case to check the functionality of a BS supporting 3MHz CBW.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Consider following applicability rule for PUSCH less than 5MHz in normal mode at the starting point.
Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1).
[bookmark: _Hlk159431143]Proposal 2 	Consider following test configurations for PUSCH 3MHz CBW in normal mode:
· Number of PRBS: 12
· MCS: 20
· 1T2R, 1 layer
· Mapping type A
· Channel conditions:
· For MCS 20 TDLA 30-10
· Additional DM-RS: pos1.
Proposal 3	Do not define new 3MHz requirements for HST and UL TA conditions.
Proposal 4	Only introduce new demodulation requirement for PUCCH format 2 with 3MHz CBW.
Proposal 5	Consider following applicability rule for PUCCH less than 5MHz in normal mode at the starting point.
Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1).
Proposal 6	Do not introduce new note to applicability rule for SCS and long sequence for less than 5MHz CBW.


	R4-2401405
	Ericsson
	Simulation results for NR less than 5MHz BS demodulation requirements
In this contribution, simulation results are provided to check the performance difference between 5MHz and 3MHz for PUSCH.   

	R4-2401577
	Samsung
	Discussion and initial results for BS demodulation requirement for less than 5MHz
Proposal 1: Only limited set of PUSCH requirements for less than 5MHz can be introduced
Proposal 2: UL timing adjustment and PUSCH requirements with related with UE speed 500km/h could be introduced.
Proposal 3: The same PUCCH formats can be considered to specify the related PUCCH requirement with 3MHz
Observation 1: Existing long PRACH formats with 1.25KHz SCS with sequence length LRA=839, and long PRACH formats with 15KHz SCS with sequence length LRA=139 can support 3MHz channel bandwidth.
Observation 2: Existing short PRACH formats with 15KHz SCS with sequence length LRA=1151, cannot apply for 3MHz channel bandwidth, considering it is targeting for 20MHz channel bandwidth.
Observation 3: A note is added to indicate PRACH formats and configurations are not fitting into transmission BW are not applicable in RAN1 agreement
Proposal 4: Adding an applicability rule for PRACH requirement targeting BS supporting less than 5MHz carrier bandwidth
· For BS supporting less than 5MHz carrier bandwidth, only test requirements relating to short RACH preamble formats with 15kHz SCS with sequence length LRA=139, and long PRACH formats with 1.25kHz SCS with sequence length LRA=839 shall apply

Proposal 5: The following test parameters can be considered for down selection for specifying PUSCH requirement with 3MHz 
· Number of PRBs: 12, 15
· MCS 16
· 1T2R, 1layer
· TDLC300-100
· DMRS 1+1
· Mapping type A

Proposal 6: The following test parameters can be considered for specifying PUSCH requirement with 3MHz in high-speed condition
· Number of PRBs: 12, 15
· MCS 16
· 1T2R, 1layer
· DMRS 1+1+1
· Mapping type A

Proposal 7: Allocated RBs for PUSCH is proposed 
· 5MHz CBW/15KHz SCS: 6 contiguously allocated RBs for each UE
· Start RB index
· Moving UE: 0
· Stationary UE: 6

Proposal 8: Allocated RBs for SRS is proposed 
· 5MHz CBW/15KHz SCS: 20 contiguously allocated RBs starting from PRB index 0

Proposal 9: SRS bandwidth configuration is proposed as 
C_SRS =5, B_SRS =0, for 20RB with 15 KHz SCS 

Proposal 10: Reusing existing PUSCH test parameters for specifying PUSCH requirement with 3MHz under normal UE speed
Table 1:  Test parameters for PUSCH requirement with normal UE speed if introduced
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	Pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 Db

	
	DM-RS port
	[0]

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	PUSCH mapping type
	A

	resource
	Start symbol
	0

	assignment
	Allocation length
	14

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled




[bookmark: _Hlk159442234]Proposal 11: Reusing existing PUSCH test parameters for specifying PUSCH requirement with 3MHz under high-speed condition
Table 2:  Test parameters for PUSCH requirement with UE 500km/h speed if introduced
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	First DM-RS position
	Pos 2 or Pos 3 (Note)

	
	Additional DM-RS position
	Pos2

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	[0]

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	PUSCH mapping type
	A

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:  Either pos2 and pos3 may be selected for conformance testing



Proposal 12: Reusing existing PUSCH test parameters for specifying PUSCH requirement with 3MHz with UL timing adjustment
Table 3:  Test parameters for PUSCH requirement with UL timing adjustment if introduced
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD (Note1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	Pos2

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	Time domain resource assignment
	PUSCH mapping type
	A

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	3 MHz CBW/15kHz SCS: 6 RB for each UE

	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 6 for 5MHz CBW/15kHz SCS,

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note2)
	For FDD: slot #1 in radio frames
For TDD: 
last symbol in slot #3 in radio frames for 15kHz

	
	SRS resource allocation
	15 kHz SCS:
CSRS =5, BSRS =0, for 20 R

	NOTE 1: 	The same requirements are applicable to FDD and TDD with different UL-DL patterns. 
NOTE 2:	The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS = 10 respectively.



Proposal 13: Reusing the existing PUCCH test parameters for specifying PUCCH requirement with 3MHz
Table 4:  Test parameters of PUCCH format 0
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	12 for 2 symbols

	Test metric
	DTX to ACK probability
ACK missed detection probability 



Table 5:  Test parameters of PUCCH format 1
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Test metric 
	NACK to ACK probability 
ACK missed detection probability



Table 6:  Test parameters of PUCCH format 2
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Test metric 
	BLER 



Table 7:  Test parameters of PUCCH format 3
	Parameter
	Test 1
	Test 2

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0

	Test metric
	BLER



Table 8:  Test parameters of PUCCH format 4
	Parameter
	Value

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code
	n0

	Test metric 
	BLER



Observation 4: Compared with 5MHz CWB, the similar performance can be achieved for 3MHz with both 12 RB and 15RB.
Observation 5: With limited RB, the frequency diversity gain with frequency hopping is reduced compared with larger number of RB.


	R4-2401672
	Huawei,HiSilicon
	Discussion on BS requirements for dedicated sprectrum less than 5MHz for FR1
Observation 1: Given the agreement that there are no BSs that support only less than 5MHz, it’s meaningless to define 3MHz requirements for PUSCH/PUCCH since it will never be tested.
Proposal 2: Not introduce requirements for other PUCCH formats except for PF2 based on the observation1.
Proposal 3: Consider option 1-b: unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth not less than 20MHz declared to be supported (see D.14 in table 4.6-1).

	R4-2402038
	ZTE Corporation
	Discussion on BS demodulation performance requirements for less than 5MHz
Proposal 1. It is propose to introduce a limited set of PUSCH requirements for less than 5MHz between 15PRBs and 12PRBs. This limited set may also include HST conditions with 15PRBs or 12PRBs.
Proposal 2. Unless otherwise stated, PRACH requirements tests for less than 5MHz shall apply only for short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS.

	R4-2402039
	ZTE Corporation
	Simulation results for BS demodulation performance for less than 5MHz
This contribution contains initial simulation results for the <5MHz WID [1]. The results are provided to aid in determining where new requirements can/should be introduced.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 2-1: General
Sub-topic description:
In this sub-topic the proposals related to the PUSCH requirements for less than 5Mhz CBW are summarized.

Issue 2-1-1: CR work split
· Proposals and Observations:
· Proposal 8 (Nokia): RAN4 shall adopt a work split for BS demodulation for Rel-18 less than 5MHz as follows:
	Section
	Requirements
	Comment/Status
	Company

	TS 38.104

	8 Conducted performance requirements,
8.2 Performance requirements for PUSCH

	8.2.1 Requirements for PUSCH with transform precoding disabled
	FFS, whether and which requirements to be introduced
	

	
	8.2.4 Requirements for PUSCH for high speed train
	
	

	
	8.2.5 Requirements for UL timing adjustment

	
	

	8 Conducted performance requirements,
8.3 Performance requirements for PUCCH
	8.3.4 Performance requirements for PUCCH format 2
	Agreement:
Introduce new PUCCH format 2 for UCI BLER requirements for 3MHz
	

	
	8.3.x Performance requirements for PUCCH format x
	FFS, whether requirements for any other formats to be introduced
	

	A.x Fixed Reference Channels for performance requirements
	FFS, if corresponding PUSCH requirements are introduced
	

	G.3 High speed train condition
	FFS, if corresponding PUSCH requirements are introduced
	

	TS 38.141-1

	8 Conducted performance characteristics
	8.1.2 Applicability rule

	FFS, whether any applicability rules to be introduced/modified
	

	8 Conducted performance characteristics,
8.2 Performance requirements for PUSCH
	8.2.1 Performance requirements for PUSCH with transform precoding disabled
	FFS, whether and which requirements to be introduced
	

	
	8.2.4 Performance requirements for PUSCH for high speed train
	
	

	
	8.2.5 Performance requirements for UL timing adjustment
	
	

	8 Conducted performance requirements,
8.3 Performance requirements for PUCCH
	8.3.3 Performance requirements for PUCCH format 2
	Agreement:
Introduce new PUCCH format 2 for UCI BLER requirements for 3MHz
	

	
	8.3.x Performance requirements for PUCCH format x
	FFS, whether requirements for any other formats to be introduced
	

	A.x Fixed Reference Channels for performance requirements
	FFS, if corresponding PUSCH requirements are introduced
	

	G.3 High speed train condition
	FFS, if corresponding PUSCH requirements are introduced
	

	TS 38.141-2

	8 Radiated performance requirements
	8.1.2 Applicability rule
	FFS, whether any applicability rules to be introduced/modified
	

	8 Radiated performance requirements,
8.2 OTA performance requirements for PUSCH
	8.2.1 Performance requirements for PUSCH with transform precoding disabled
	FFS, whether and which requirements to be introduced
	

	
	8.2.4 Performance requirements for PUSCH for high speed train
	
	

	
	8.2.5 Performance requirements for UL timing adjustment
	
	

	A.x Fixed Reference Channels for performance requirements
	FFS, if corresponding PUSCH requirements are introduced
	

	J.3 High speed train condition
	FFS, if corresponding PUSCH requirements are introduced
	



· Recommended WF
· Agree on the work split at the end of the meeting based on achieved agreements and reflect in in the WF.

Issue 2-1-2: Manufacturer declaration for 3MHz channel bandwidth
· Background
· Agreement from RAN4#109:
	Issue 1-1-1: Manufacturer declaration for 3MHz CBW
Agreement:
· Introduce new BS manufactory declaration for the support of less than 5MHz CBW.



· Proposals and Observations:
· Observation 1 (Nokia): A manufacturer declaration already exists such that DUT declares it’s CBW.
· Proposal 1 (Ericsson)	Consider following applicability rule for PUSCH less than 5MHz in normal mode at the starting point:
Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1).
· Candidate options / tentative agreements:
· Option 1 [Nokia]: Revise previous agreement:
· Reuse existing declarations (D.14 “NR supported channel bandwidths and SCS in TS 38.141-1” and D.7 “BS channel band width and SCS support” in TS 38.141-2 in Table 4.6-1) for less than 5 MHz CBW.
· Option 2: Introduce new declaration D.xxx in Table 4.6-1.
· Recommended WF
· Discuss Options during the meeting.
· Further discuss applicability rules per agreed new requirements in the corresponding issue below.


Sub-topic 2-2: PUSCH requirements
Sub-topic description:
In this sub-topic the proposals related to the PUSCH requirements for less than 5Mhz CBW are summarized.
WF from RAN4#109:
	Issue 2-2-1: A need for PUSCH requirements with less than 5MHz CBW
Way forward:
The Issue requires further discussion:
· Option 1: Introduce limited set of PUSCH requirements for less than 5MHz.
· FFS for requirements in HST conditions, including PUSCH demodulation performance and/or UL timing adjustment.
· Option 2: Don’t define PUSCH requirements with 3MHz bandwidth.

Issue 2-2-4: PUSCH simulation parameters for normal conditions
Way forward:
· Consider the following parameters for the evaluation of PUSCH performance:
· Number of PRBS: 12, 15
· MCS: 2, 16, 20
· 1T2R, 1 layer
· mapping type A
· DMRS: (1+0), (1+1)
· Channel conditions:
· For MCS 2 TDLB 100-400
· For MCS 20 TDLA 30-10,
· For MCS 16 TDLC 300-100
· Interested companies are encouraged to provide simulations.
· Further downselection of parameters is not precluded.



Issue 2-2-1: A need for PUSCH requirements with less than 5MHz CBW
· Proposals and Observations:
· Observation 2 (Nokia): If there is an assumption that no BS will support only less than 5 MHz, and an applicability rule exists then there is no need for PUSCH requirements for BS Demodulation less than 5MHz unless a specific requirement does not exist.
· Proposal 4 (Nokia): RAN4 shall define a limited set of requirements for PUSCH with less than 5MHz CBW.
· Observation 1 (Ericsson)	From performance reliability perspective, it seems no necessary to introduce new requirements for 3MHz CBW especially.
· Observation 2 (Ericsson)	From test coverage perspective, it would be better to have at least one test case to check the functionality of a BS supporting 3MHz CBW.
· Proposal 1 (Samsung): Only limited set of PUSCH requirements for less than 5MHz can be introduced
· Observation 1 (Huawei): Given the agreement that there are no BSs that support only less than 5MHz, it’s meaningless to define 3MHz requirements for PUSCH/PUCCH since it will never be tested.
· Proposal 1 (ZTE). It is propose to introduce a limited set of PUSCH requirements for less than 5MHz between 15PRBs and 12PRBs. This limited set may also include HST conditions with 15PRBs or 12PRBs.
· Candidate options / tentative agreements:
· Option 1 [Nokia, ZTE, Ericsson, Samsung]: Introduce limited set of PUSCH requirements for less than 5MHz.
· Option 2 [Huawei]: Don’t define PUSCH requirements with 3MHz bandwidth.
· Recommended WF
· Check if Option 1 can be agreed.
· FFS the limited set/scope of requirements (following issues).

Issue 2-2-2: Parameters for PUSCH requirements in non-HST conditions
· Proposals and Observations:
· Observation 3 (Nokia): The only PUSCH requirements that have been explored in this work item that do not have corresponding 5MHz requirements are those with no additional DMRS position.
· Proposal 5 (Nokia): RAN4 could define requirements for no additional DMRS for PUSCH with less than 5 MHz
· Proposal 2 (Ericsson)	Consider following test configurations for PUSCH 3MHz CBW in normal mode:
· Number of PRBS: 12
· MCS: 20
· 1T2R, 1 layer
· Mapping type A
· Channel conditions:
· For MCS 20 TDLA 30-10
· Additional DM-RS: pos1.
· Proposal 5 (Samsung): The following test parameters can be considered for down selection for specifying PUSCH requirement with 3MHz 
· Number of PRBs: 12, 15
· MCS 16
· 1T2R, 1layer
· TDLC300-100
· DMRS 1+1
· Mapping type A
· Proposal 10 (Samsung): Reusing existing PUSCH test parameters for specifying PUSCH requirement with 3MHz under normal UE speed.
· Candidate options / tentative agreements:
· Table 1: Test parameters for PUSCH requirement with normal UE speed
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	[Pos1]

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 Db

	
	DM-RS port
	[0]

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	PUSCH mapping type
	A

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled



· Other parameters:
· Number of PRBS: [12, 15]
· MCS: [2, 16, 20]
· 1T2R, 1 layer
· mapping type A
· DMRS: [(1+0), (1+1)]
· Channel conditions:
· For MCS 2 TDLB 100-400
· For MCS 20 TDLA 30-10,
· For MCS 16 TDLC 300-100
· Recommended WF
· Further discuss the parameters and the scope of requirements.

Issue 2-2-3: Applicability rules for PUSCH
· Proposals and Observations:
· Proposal 1 (Nokia): RAN 4 shall introduce a new clause 8.1.2.1.10 to TS 38.141-1, titled ‘Applicability of requirements for 3MHz channel bandwidth’
· Proposal 2 (Nokia): RAN 4 shall introduce a new clause 8.1.2.1.10 to TS 38.141-2, titled ‘Applicability of requirements for 3MHz channel bandwidth’
· Proposal 3 (Nokia): The new clause 8.1.2.1.10 shall have the following wording
‘For a BS capable of supporting dedicated spectrum less than 5MHz but not capable of supporting a carrier bandwidth of 5MHz, then the requirements defined for PUSCH tests for 5MHz shall apply with a reduced spectrum of 3MHz.’
· Proposal 1 (Ericsson)	Consider following applicability rule for PUSCH less than 5MHz in normal mode at the starting point:
Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1).
· Candidate options / tentative agreements:
· Option 1 [Nokia]: Add new clauses 8.1.2.1.x ‘Applicability of requirements for 3MHz channel bandwidth’ with the following wording:
· For a BS capable of supporting dedicated spectrum less than 5MHz but not capable of supporting a carrier bandwidth of 5MHz, then the requirements defined for PUSCH tests for 5MHz shall apply with a reduced spectrum of 3MHz.
· Option 2 [Ericsson]: Consider following applicability rule for PUSCH less than 5MHz in normal mode at the starting point:
· Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1).
· Recommended WF
· Discuss applicability rule text during the meeting.


Issue 2-2-4: SRS configuration 
· Proposals and Observations:
· Proposal 8 (Samsung): Allocated RBs for SRS is proposed 
· 5MHz CBW/15KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
· Proposal 9 (Samsung): SRS bandwidth configuration is proposed as 
· C_SRS =5, B_SRS =0, for 20RB with 15 KHz SCS
· Recommended WF
· Discuss proposals during the meeting.

Issue 2-2-5: A need for PUSCH requirements in HST conditions
· Background
· WF from RAN4#109:
	Issue 2-2-5: PUSCH requirements in HST conditions
Way forward:
Introduction of PUSCH requirements in HST conditions require further discussion:
· Consider the following parameters for the evaluation of PUSCH performance in HST condition:
· 3DMRS if HST
· The existing High Speed Train condition (Clause G.3 in TS 38.104) at 500km/h can be reused as a starting point
· Ds=700m, Dmin=100m
· Maximum Doppler shift f_d = 815Hz



· Proposals and Observations:
· Proposal 3 (Ericsson)	Do not define new 3MHz requirements for HST and UL TA conditions.
· Proposal 6 (Samsung): The following test parameters can be considered for specifying PUSCH requirement with 3MHz in high-speed condition
· Proposal 1 (ZTE): It is propose to introduce a limited set of PUSCH requirements for less than 5MHz between 15PRBs and 12PRBs. This limited set may also include HST conditions with 15PRBs or 12PRBs.
· Candidate options / tentative agreements:
· Option 1 [Ericsson]: Do not define new 3MHz requirements on PUSCH in HST conditions
· Option 2 [Samsung, ZTE]: Define new 3MHz requirements on PUSCH in HST conditions
· Recommended WF
· Further discuss a need for HST requirements with less than 5 MHz CBW.

Issue 2-2-6: PUSCH parameters in HST conditions
· Proposals and Observations:
· Proposal 6 (Samsung): The following test parameters can be considered for specifying PUSCH requirement with 3MHz in high-speed condition
· Number of PRBs: 12, 15
· MCS 16
· 1T2R, 1layer
· DMRS 1+1+1
· Mapping type A
· Proposal 11 (Samsung): Reusing existing PUSCH test parameters for specifying PUSCH requirement with 3MHz under high-speed condition
Table 2:  Test parameters for PUSCH requirement with UE 500km/h speed if introduced
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	First DM-RS position
	Pos 2 or Pos 3 (Note)

	
	Additional DM-RS position
	Pos2

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	[0]

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	PUSCH mapping type
	A

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:  Either pos2 and pos3 may be selected for conformance testing



· Recommended WF
· Further discuss the requirement parameters in HST conditions during the meeting if requirements are decided to be introduced.

Issue 2-2-7: A need for UL timing adjustment requirement with UE speed up to 500 km/h
· Proposals and Observations:
· Proposal 3 (Ericsson): Do not define new 3MHz requirements for HST and UL TA conditions.
· Proposal 2 (Samsung): UL timing adjustment and PUSCH requirements with related with UE speed 500km/h could be introduced.
· Recommended WF
· Discuss the need for the requirements considering proposals above as options.

Issue 2-2-8: Parameters for UL timing adjustment requirement with UE speed 500 km/h
· Proposals and Observations:
· Proposal 7 (Samsung): Allocated RBs for PUSCH is proposed 
· 5MHz CBW/15KHz SCS: 6 contiguously allocated RBs for each UE
· Start RB index
· Moving UE: 0
· Stationary UE: 6
· Proposal 12 (Samsung): Reusing existing PUSCH test parameters for specifying PUSCH requirement with 3MHz with UL timing adjustment
Table 3:  Test parameters for PUSCH requirement with UL timing adjustment if introduced
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD (Note1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	Pos2

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	Time domain resource assignment
	PUSCH mapping type
	A

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	3 MHz CBW/15kHz SCS: 6 RB for each UE

	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 6 for 5MHz CBW/15kHz SCS,

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note2)
	For FDD: slot #1 in radio frames
For TDD: 
last symbol in slot #3 in radio frames for 15kHz

	
	SRS resource allocation
	15 kHz SCS:
CSRS =5, BSRS =0, for 20 R

	NOTE 1: 	The same requirements are applicable to FDD and TDD with different UL-DL patterns. 
NOTE 2:	The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS = 10 respectively.



· Recommended WF
· Discuss further if the requirement is agreed to be introduced.


Sub-topic 2-3: PUCCH requirements
Sub-topic description:
In this sub-topic the proposals related to the PUCCH requirements for less than 5Mhz CBW are summarized.
WF from RAN4#109:
	Issue 2-3-1: Introduction of PUCCH requirements 
Agreement:
· Introduce new PUCCH format 2 for UCI BLER requirements for 3MHz.
· Other formats are not precluded.
· Use the following parameters for the requirement:
· PUCCH requirement with frequency hopping for 1Tx2Rx antenna configuration.
· Use TDLC 300-100 channel conditions
· 
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Test metric 
	BLER 







Issue 2-3-1: Introduction of PUCCH requirements for formats other than 2
· Proposals and Observations:
· Proposal 4 (Ericsson): Only introduce new demodulation requirement for PUCCH format 2 with 3MHz CBW.
· Observation 4 (Samsung): Compared with 5MHz CWB, the similar performance can be achieved for 3MHz with both 12 RB and 15RB.
· Observation 5 (Samsung): With limited RB, the frequency diversity gain with frequency hopping is reduced compared with larger number of RB.
· Proposal 3 (Samsung): The same PUCCH formats can be considered to specify the related PUCCH requirement with 3MHz
· Observation 1(WH): Given the agreement that there are no BSs that support only less than 5MHz, it’s meaningless to define 3MHz requirements for PUSCH/PUCCH since it will never be tested.
· Proposal 2 (HW): Not introduce requirements for other PUCCH formats except for PF2 based on the observation1.
· Candidate options / tentative agreements:
· Option 1 [Ericsson, HW, Nokia]: Only introduce new demodulation requirement for PUCCH format 2 with 3MHz CBW.
· Option 2 [Samsung]: Introduce new demodulation requirement for PUCCH format 0,1,3,4 with 3MHz CBW with frequency hopping.
· Recommended WF
· Discuss whether any other PDCCH requirements need to be introduced.

Issue 2-3-2: Applicability rules
· Proposals and Observations:
· Proposal 6 (Nokia): An Applicability rule shall be introduced into TS 38.141 to enable a base station declaring to support less than 5MHz to conduct a new test with only Format 2 for PUCCH, and skip the legacy 5MHz test, wording FFS.
· Proposal 5 (Ericsson): Consider following applicability rule for PUCCH less than 5MHz in normal mode at the starting point.
· Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1).
· Recommended WF
· Further discuss how to introduce applicability rules based on proposal above.


Issue 2-3-5: PUCCH requirement parameters for formats other than 2
· Proposals and Observations:
· Proposal 13 (Samsung): Reusing the existing PUCCH test parameters for specifying PUCCH requirement with 3MHz
Table 3:  Test parameters of PUCCH format 0
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols

	Test metric
	DTX to ACK probability
ACK missed detection probability 



Table 4:  Test parameters of PUCCH format 1
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Test metric 
	NACK to ACK probability 
ACK missed detection probability



Table 6:  Test parameters of PUCCH format 2
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Test metric 
	BLER 



Table 7:  Test parameters of PUCCH format 3
	Parameter
	Test 1
	Test 2

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0

	Test metric
	BLER



Table 8:  Test parameters of PUCCH format 4
	Parameter
	Value

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code
	n0

	Test metric 
	BLER



· Recommended WF
· Further discuss the PUCCH parameters if requirement on formats other than 2 are needed.


Sub-topic 2-4: RACH requirements
Sub-topic description:
In this sub-topic the proposals related to the PRACH requirements for less than 5Mhz CBW are summarized.

Issue 2-4-1: Applicability rule for long RACH sequences
· Background
Agreement from RAN4#109:
	ssue 2-4-1: Applicability rule or note for long RACH sequences
Way forward:
The Issues requires further discussion:
· Option 1: Add applicability rule or note
· Option 1-a: For BS supporting less than 5MHz carrier bandwidth only test requirements relating to short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS shall apply.
· Option 1-b: Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth not less than 20MHz declared to be supported (see D.14 in table 4.6-1).
· Option 2: No need to add applicability rule or note.



Applicability rule in in TS 38.141-1:
	8.1.2.3 Applicability of PRACH performance requirements 
8.1.2.3.1 Applicability of requirements for different formats 
Unless otherwise stated, PRACH requirement tests shall apply only for each PRACH format declared to be supported (see D.103 in table 4.6-1). 
Unless otherwise stated, PRACH requirement tests for high speed train shall apply only for each PRACH formats declared to be supported (see D.110 in table 4.6-1). 
8.1.2.3.2 Applicability of requirements for different subcarrier spacings 
Unless otherwise stated, for each PRACH format with short sequence declared to be supported, for each FR, the tests shall apply only for the smallest supported subcarrier spacing in the FR (see D.103 in table 4.6-1). 
8.1.2.3.3 Applicability of requirements for different channel bandwidths 
Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth declared to be supported (see D.14 in table 4.6-1).



Moderators understanding of current applicability rule is that all declared PRACH formats the requirements apply to any CBW. However, not all PRACH doormats can support 3MHz CBW.
· Proposals and Observations:
· Proposal 7 (Nokia): Add a statement into clause 8.1.2.3.3 of TS 38.141 with the following wording “For BS supporting less than 5MHz carrier bandwidth only test requirements relating to short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS shall apply”
· Proposal 6 (Ericsson): Do not introduce new note to applicability rule for SCS and long sequence for less than 5MHz CBW.
· Observation 1 (Samsung): Existing long PRACH formats with 1.25KHz SCS with sequence length LRA=839, and long PRACH formats with 15KHz SCS with sequence length LRA=139 can support 3MHz channel bandwidth.
· Observation 2 (Samsung): Existing short PRACH formats with 15KHz SCS with sequence length LRA=1151, cannot apply for 3MHz channel bandwidth, considering it is targeting for 20MHz channel bandwidth.
· Observation 3 (Samsung): A note is added to indicate PRACH formats and configurations are not fitting into transmission BW are not applicable in RAN1 agreement
· Proposal 4 (Samsung): Adding an applicability rule for PRACH requirement targeting BS supporting less than 5MHz carrier bandwidth
· For BS supporting less than 5MHz carrier bandwidth, only test requirements relating to short RACH preamble formats with 15kHz SCS with sequence length LRA=139, and long PRACH formats with 1.25kHz SCS with sequence length LRA=839 shall apply
· Proposal 3 (Huawei): Consider option 1-b: unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth not less than 20MHz declared to be supported (see D.14 in table 4.6-1).
· Proposal 2 (ZTE): Unless otherwise stated, PRACH requirements tests for less than 5MHz shall apply only for short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS.
· Candidate options / tentative agreements:
· Option 1: Add applicability rule:
· Option 1-a [Nokia, Samsung, ZTE]: For BS supporting less than 5MHz carrier bandwidth, only test requirements relating to short RACH preamble formats with 15kHz SCS with sequence length LRA=139, and long PRACH formats with 1.25kHz SCS with sequence length LRA=839 shall apply.
· Option 1-b [HW]: Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth not less than 20MHz declared to be supported (see D.14 in table 4.6-1).
· Option 2 [Ericsson]: No need to add applicability rule or note.
· Recommended WF
· Further discuss a need and formulation of the applicability rule.
