[bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: _Hlk118698142][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #110bis              	R4-2404537
Changsha, China, 15th-19th April, 2024s
Agenda item:	6.8.7.1
Source:	Samsung 	
Title:	Discussion on UE demodulation requirements for dedicated spectrum less than 5MHz
Document for:	Discussion
1. Introduction
In previous RAN4#110 meeting, the WF[1] was approved with the following agreements as 
	Issue 1-1-3: Applicability rules
Agreement:
Create the UE demodulation requirement applicability table for UE supporting NR_FR1_lessthan_5MHz_BW.

Issue 1-2-1: Introduction of PDSCH requirements in non-HST conditions
Agreement:
· Do not introduce new PDSCH requirements for 3MHz CBW in non-HST conditions.

Issue 1-2-2: Introduction of PDSCH requirements in HST conditions
Agreement:
· Do not introduce new PDSCH requirements for 3MHz CBW in HST conditions.

Issue 1-2-4: SDR requirements
Agreement:
· Do not introduce new SDR requirements for 3MHz CBW

Issue 1-3-1: PDCCH requirements for 5MHz CBW, 20 PRB
Agreement:
· Do not introduce PDCCH requirements for 5MHz CBW, 20PRB if requirements for 3MHz on punctured PDCCH are defined.

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

Issue 1-4-3: PBCH requirement in HST conditions
Agreement:
· Not to introduce HST scenario for PBCH requirements.






Remaining issue is whether to define PDCCH requirements with 1TX and/or 2TX, and to introduce PDCCH requirements in HST conditions. In this contribution, our view on the remaining issue for dedicated spectrum less than 5MHz are provided.
2	Discussion

Requirements for punctured PDCCH (non-HST conditions)
In RAN4#110, following agreement has been reached:
	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.

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.




The remaining issue is to define the number of TX and propagation condition for the requirement. We do not see the reason not to use existing propagation conditions. The simulation result less than 5MHz PDCCH is provided as follows:

Table 1 PDCCH simulation results
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	3 
	15
	3
	4
	TDLA30-10
	1x2 Low
	1
	5

	3 
	15
	3
	4
	TDLA30-10
	1x4 Low
	1
	-1.4

	3 
	15
	3
	4
	TDLC300-100
	2x2 Low
	1
	0.9

	3 
	15
	3
	4
	TDLC300-100
	2x4 Low
	1
	-3.3




Proposal 1: Introduce 1TX/2TX for PDCCH requirements
Proposal 2: Considering following simulation results for PDCCH requirements:
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	3 
	15
	3
	4
	TDLA30-10
	1x2 Low
	1
	5

	3 
	15
	3
	4
	TDLA30-10
	1x4 Low
	1
	-1.4

	3 
	15
	3
	4
	TDLC300-100
	2x2 Low
	1
	0.9

	3 
	15
	3
	4
	TDLC300-100
	2x4 Low
	1
	-3.3





PDCCH requirements in HST conditions
HST scenario was not introduced in PDCCH requirements, since PDCCH is robust to high mobility scenario leveraging DMRS of PDCCH, which is allocated in each symbol. It is not the bottleneck of the channel. If the UE has passed PDSCH test with HST scenario, it can be assumed that PDCCH is also feasible. Therefore, we think it is not necessary to introduce HST scenario for PDCCH requirements with 3MHz CBW.

Proposal 3: Not to introduce HST scenario for PDCCH requirements



3	Conclusion
In this contribution, our view on UE demodulation requirement is provided.

Proposal 1: Introduce 1TX/2TX for PDCCH requirements
Proposal 2: Considering following simulation results for PDCCH requirements:
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	3 
	15
	3
	4
	TDLA30-10
	1x2 Low
	1
	5

	3 
	15
	3
	4
	TDLA30-10
	1x4 Low
	1
	-1.4

	3 
	15
	3
	4
	TDLC300-100
	2x2 Low
	1
	0.9

	3 
	15
	3
	4
	TDLC300-100
	2x4 Low
	1
	-3.3




Proposal 3: Not to introduce HST scenario for PDCCH requirements
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