3GPP TSG-RAN WG4 Meeting # 109															R4-2403006
Athens, Greece, February 26 – March 1, 2024

Agenda item:			8.10.7
Source:	Moderator (Nokia, Nokia Shanghai Bell)
Title:	AdHoc Meeting Minutes for [110][318] NR_FR1_lessthan_5MHz_BW_demod
Document for:	Information


Topic #2: BS Demod
Main technical topic overview. The structure can be done based on sub-agenda basis. 

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 2-1-2: 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.

Eri: OK to reuse existing declarations. Even if BS declares less 5 and above 5 MHz, less 5MHz cannot be skipped.
SS: Not sure if a similar declaration is introduced in RF section. 
Baseline assumption is to 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.
FFS, check with RF whether any new declaration for less than 5 MHz was introduced.


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).

Nokia: It might be do not need to define 3MHz requirements at all because we have 5MHz 
SS: AS we agreed last meeting, even if BS supports 3MHz, but also 5MHz, then 3MHz channel will never be tested.
Ericsson: For PUSCH no performance difference, so we should be OK, but we would still prefer to define one case just to check 3MHz.
Nokia: since there is no case with performance difference it is had to select an appropriate case.

Tentative agreement: Don’t define PUSCH requirements with 3MHz bandwidth (both in HST and non-HST conditions).
A further check with operators is needed if this agreement is OK.

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.

SS: For n100, if we introduce for PUSCH, then it is needed. However, if PUSCH requirements are not introduced then we are OK with option 1.
Do not define new 3MHz requirements for HST and UL TA conditions.


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.

Samsung: The idea is to guarantee the test coverage, but if we have other BWs then these requirements may not be necessary. Applicability rule is needed.

Only introduce new demodulation requirement for PUCCH format 2 with 3MHz CBW.


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.

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 UCI BLER performance test with only Format 2 for PUCCH, and skip the corresponding legacy 5MHz PUCCH Format 2 test.

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.

Eri: For Option 1, generally OK. But we need to remove the reference to Short and Long RACH:
Nokia: Remove SCS maybe?
Samsung:  OK to remove Short and Long reference, because LRa is present. We need to keep both SCS and sequence length though.
Eri: HW might have a different objective behind their option 1b.
SS: for sequence length larger than 20 MHZ, they are with difference sequence length, and we do not need to mention those.
HW: BS with less than 20 MHz cannot be test. The proposal is applied to PRACH with LRA=1151 and LRA=571
SS: Why do we need to treat LRA=1151  case, it is for 20MHz?
Eri: It is a different applicability that should be fixed. 
SS: LRA=1151
HW the issue with LRA=1151 is already resolved in CR R4-2320208.

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.
