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Topic #1: UE Demod
Open issues
Sub-topic 1-1: General
Sub-topic description:
In this sub-topic all the issues left open in relation to UE Demodulation requirements in less then 5 MHz CBW and corresponding proposals will be treated.

Issue 1-1-1: Number of Tx in PDCCH requirements
· Background
· Agreement and WF from RAN4#110:
	Issue 1-3-2: Requirements for punctured PDCCH (non-HST conditions)
Agreement:
· Define punctured PDCCH demodulation requirements with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW with the following parameters:
· 15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs), 2Rx/4Rx;
· Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0

Way forward:
· Consider the following requirements’ parameters:
· Reuse Table 5.3-1: Common test Parameters and Table 5.3.2.1-1: Test Parameters for FDD for 2RX and Table 5.3.3.1-1: Test Parameters for 4RX for the FR1 less than 5MHz PDCCH requirements.

	Number of Tx
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	3 
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLA30-10
	1x2 Low
	1
	[TBA]

	2
	3
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLC300-100
	2x2 Low
	1
	[TBA]

	1
	3
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLA30-10
	1x4 Low
	1
	[TBA]

	1
	3
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLC300-100
	2x4 Low
	1
	[TBA]



· Further discuss whether to define requirements with 1TX and/or 2TX.


· Candidate options / tentative agreements:
· Option 1 [Nokia, Samsung, Huawei]: Define PDCCH requirements both with 1Tx and with 2Tx
· Option 2 [MediaTek, Ericsson]: Define PDCCH requirements with 2Tx only
· Recommended WF
· More companies seems to support Option1. Check during the meeting it Option 1 can be agreed. 

AdHoc Session
Apple: What is the difference? Fomr UE processing there is no difference. Can we down-select? One with TDLA, one with TDLC should be enough.
Ericsson: Also support. 1x2 and 2x4 spine now is less than for the other cases. They also cover TDLA, TDLC. These cases can be specified.
MTK: Also support to downs elect test cases. Also open to options other than Option 2. To limit the effort.
QC: Support Ericsson’s proposal.
HW: Ericsson’s proposal is OK
SS: We are fine with proposal from Eri, to avoid large span.
Eri: Not only large span span can be avoided but it also provides test coverage: channel and 2Rx, 4Rx.
Nokia: Also fine.
Agreement: Define punctured PDCCH requirements in less then 5 MHz CBW for 1x2 and 2x4 cases.


Issue 1-1-2: PDCCH requirements in HST conditions
· Background
· WF from RAN4#110:
	Issue 1-3-3: PDCCH requirements in HST conditions
Way forward:
Further discussion is needed:
· Option 1: Introduce PDCCH requirements at 3MHz CBW in HST conditions.
· Option 2: Not to introduce HST scenario for PDCCH requirements.


· Candidate options / tentative agreements:
· Option 1: Introduce PDCCH requirements at 3MHz CBW in HST conditions.
· Option 2 [MediaTek, Apple, Samsung, Ericsson, Huawei, ZTE]: Not to introduce HST scenario for PDCCH requirements.
· Recommended WF
· Confirm that Option 2 is agreeable.

AdHoc Session
Nokia: Since no companies are interested, we are OK with Option 2.
Agreement: Option 2.

Draft CRs
	T-doc number
	Company
	Title

	R4-2404151
	MediaTek inc.
	Draft CR to 38.101-4: PBCH requirement for less than 5MHz

	
	
	AdHoc Session
Ericsson: There is a note which PRBs are punctured. A reference to RAN1 spec is needed 38.211. -> Revision is needed.
We propose to add a separate Table in the section 5.4.2/3.1 and add a clarification that those tests are applicable only for less 5 MHz.
MTK: We will check further.
Moderator recommendation: Revision is needed.

	R4-2404266
	QUALCOMM Inc.
	[NR_FR1_lessthan_5MHz_BW] draftCR for introduction of PDCCH UE Demod Requirements - Rel.18 Cat.B

	
	
	AdHoc Session
Moderator: A revision is needed to follow the agreement.
QC: There is one section more with 2RX, hence, the section nubering can be improved.
Ericsson: no much need to align. We might have some other requirements (e.g. 8RX) and it will not be alignment in any case.
Moderator recommendation: Revision is needed to follow the new agreement on the scope of requirements.

	R4-2404335
	Apple
	draftCR on Applicability Rules for NR support for dedicated spectrum less than 5MHz for FR1

	
	
	AdHoc Session
HW: UE test may be applicable for the UE supporting puncuted PDDCH feature.
Need to check the feature lest, if a specific feature is required for the support of punctured PDCCH.
Apple: We checked the feature list. There is a special feature for the CORESET of 12 PRBS, but for 15 PRBs no special features are needed.
HW: Check offline.
HW: We have checked and there is no need to refer to any additional UE capability.
Eri: WE need to refer to a particular new table in the requirements (To be aligned with MTK).
Moderator recommendation: Revision is needed to refer to a particular table in PBCH requirements.

	R4-2405167
	Huawei,HiSilicon
	draft CR Introduction of RMC for PDCCH requirements for less than 5MHz

	
	
	AdHoc Session
Ericsson: it can be a confusion since the CORESET size is still 24 PRBs, but payload is different (35). A note can be needed to clarify that this MRC is added for less than 5 MHz CBW.
Moderator recommendation: Revision is needed to add a note.







Topic #2: BS Demod
Open issues
Sub-topic 2-1: General
Sub-topic description:
In this sub-topic all the issues left open in relation to BS Demodulation requirements in less then 5 MHz CBW and corresponding proposals will be treated.

Issue 2-1-1: Antenna configuration for PUCCH requirements
· Background
· WF from RAN4#109:
	Issue 2-2-1: Performance evaluation/simulations
Agreement:
· Evaluate PUCCH demodulation performance for 3MHz with 15kHz SCS ahead of defining requirements:
· Enable Frequency Hopping for PUCCH
· Number of PRBs:
· 15, 12 for 3MHz CBW
· 25 as a baseline for 5MHz CBW
· Channel: TDLC300-100
· Antenna configuration: 1T2R as a starting point
· Use the following PUCCH Formats and paramters as a astarting point :
· [bookmark: _Hlk147982140]Format 0: UCI bits = 1; RB = 1; OFDM Symbols = 1,2
· Format 1: UCI bits = 2; RB = 1; OFDM Symbols = 1
· Format 2: UCI bits = 4 (when OFDM==1), 22 (when OFDM==2); RB = 4 (when OFDM==1), 9 (when OFDM==2); OFDM Symbols = 1,2
· Format 3: UCI bits = 16; RB = 1 (when OFDM==14), 3 (when OFDM==4); OFDM Symbols = 4,14
· Format 4: UCI bits = 22; RB = 1; OFDM Symbols = 14
· Note: Other paramters are not precluded


· Candidate options:
· Option 1 [Ericsson]: Introduce 2/4/8 Rx for conducted demodulation requirements for 3MHz PUCCH format 2 UCI BLER.
· Option 2 [Nokia]: Introduce only 2 Rx demodulation requirements for 3MHz PUCCH format 2 UCI BLER.
· Recommended WF
· Check whether Option 1 is for Conducted tests only.
· Discuss candidate options during the meeting and reflect in the CRs.

AdHoc Session
Nokia: We also have simulation results for 2,8, and 8 Rx, so we are OK to go with all three configurations.
Samsung: Last meeting we considered only 2 Rx case. It is better to keep previous configuration.
Eri: There is no applicability rule currently that the highest number of Rx antenna is tested. What happens if BS supports 8Rx, but requirements are not defined?
Samsung: Even if BS supports 8 RX for conducted test, the test can be performed with 2RX. 
Ericsson: If we define test for all RXs then we can save on changing test configurations, e.g., no need to test 10 MHz with 8Rx and 3 MHz with 2 RX.
SS: Generally, we are OK to consider 4Rx and 8 Rx. But for this meeting we cannot have simulations.
HW: There is no performance difference in between 5Mhz and 3MHz CBW for 4Rx and 8 Rx.

Agreement: Introduce conducted requirements with 2Rx, 4Rx, and 8Rx. It is assumed that only the largest number of RX declared by the BS needs to be tested. 
Way Forward: Companies will bring the simulations results for 4Rx and 8 Rx next meeting.

Issue 2-1-2: Applicability rules for PUCCH requirement
· Background
· WF from RAN4#110:
	Issue 2-3-2: Applicability rules
Agreement:
· An Applicability rule shall be introduced into TS 38.141-1/2 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.


· Proposals and Observations:
· Proposal 1 (Nokia): RAN4 shall introduce the applicability rule “Unless otherwise stated, PUCCH requirements where the channel bandwidth is 3MHz tests shall apply only if the BS supports 3MHz (see D.14 in table 4.6-1), in these cases the BS can skip the respective 5MHz test.” into TS 38.141-1/2.
· Proposal 2 (Ericsson): Consider following applicability rule for 3MHz PUCCH format 2 UCI BLER demodulation requirements.
“Unless otherwise stated, for less than 5MHz channel bandwidth declare to be supported by BS and performance requirements are specified for supported less than 5MHz channel bandwidth, the tests shall be done on the less than 5MHz channel bandwidth. The tests on the widest supported bandwidth could be considered skipped.”
· Proposal 3 (Samsung): Introduce the following applicability rule to test PUCCH requirement with 3MHz 
Unless otherwise stated, PUCCH requirements with 3MHz shall apply only for a BS declaring support of 3MHz (see D.XX) in table xxx. If both 12PRB and 15 PRB are declared to be supported for 3MHz, the test should be done 3MHz with 15 PRB.
· Proposal 4 (ZTE, from CR): Unless otherwise stated, for BS declaring to support less than 5MHz (see D.14 in table 4.6-1) to conduct a new UCI BLER performance test with only Format 2 for PUCCH, and skip the corresponding legacy 5MHz PUCCH Format 2 test.
· and skip the corresponding legacy 5MHz PUCCH Format 2 test.
· Recommended WF
· Discuss how to treat the support of 12PRB/15PRBs or both.
· Based on the agreement above, decide whether and how to adjust Proposal 4.

AdHoc Session

1) PUCCH requirements for 12 PRB and 14 PRB:
Nokia: We think that it should be worst case requirements, but only one case 12 or 15 should be selected.
Samsung: 12 and 15 are available for different bands. In some band it could be 12 PRB or it could be 15 PRBs. We can consider both, but one of them to be tested. Frequency hopping pattern is defined during the testing.
HW: We think that requirements should be defined only based on 15PRBs PDCCH PH BW. 
Samsung: For 3MHz we propose two requirements set for both 12 and 15 PRBs, 
Nokia: Propose a compromise to have the requirements based on 15PRB simulation results.
Samsung: There is a parameter that defines 
	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)



Agreement:
Define a single set of requirements based on 12 PRBs FH BW.
Frist PRB after frequency hopping is 3 for 3MHz CBW and “The largest PRB index – (Number of PRBs – 1)” otherwise.

2) For applicability rule:
Nokia: OK for Option 4.
Samsung: Performance with 3 MHz and the BW larger than 5MHz are very different. We still need to test 3MHz even if wider BWs are supported.

Agreement:
Unless otherwise stated, for BS declaring to support less than 5MHz (see D.14 in table 4.6-1) to conduct a new UCI BLER performance test with only Format 2 for PUCCH. The UCI BLER performance tests on 5MHz PUCCH Format 2 to be skipped.”

Draft CRs
	T-doc number
	Company
	Title

	R4-2404124
	Nokia
	[NR_FR1_lessthan_5MHz_BW-Perf] draftCR for 38.104, update to PUCCH requirements

	
	
	AdHoc Session
Moderator recommendation: Revision is need to change N/A to TBD, and tentative values at least for 2RX in [].

	R4-2405213
	ZTE Corporation
	Draft CR on Introduction of Applicability of PUCCH and PRACH performance requirements for TS38.141-1
AdHoc Session
Moderator: Revision is needed to update the applicability rules.
Companies to check further the PRACH.

	R4-2405214
	ZTE Corporation
	Draft CR on Introduction of Applicability of PUCCH and PRACH performance requirements for TS38.141-2

	
	
	AdHoc Session
Moderator: Revision is needed to update the applicability rules.
Companies to check further the PRACH.

	R4-2405546
	Ericsson
	(NR_FR1_lessthan_5MHz_BW-Perf) Draft CR for 38.141-1 on PUCCH format 2 with 3MHz requirement

	
	
	AdHoc Session
Moderator: Revision is needed. To replace TBD values and to update the fist PRB after frequency hopping

	R4-2405864
	Samsung
	Draft CR on performance requirements for PUCCH format 2 in TS 38.141-2

	
	
	AdHoc Session
Moderator: Need to be revised to remove the split between 12 and 15 PRBs and to update the fist PRB after frequency hopping.




