[bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: _Hlk118698142][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #110              	R4-2400978
Athens, GR, 26 Feb – 01 Mar, 2024
Agenda item:	8.10.6.1
Source:	Samsung 	
Title:	Discussion on UE demodulation requirements for dedicated spectrum less than 5MHz
Document for:	Discussion
1. Introduction
In RAN#101 meeting, the WID[1] on NR supporting dedicated spectrum less than 5MHz for FR1 was approved with the following objective as 
	Core requirement
· Specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN4], including in bands n100, n106, n26, n28 and n85:
· Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.
· Minimize impact on RF requirements:
· Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).
· Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n106, n26, n28 and n85.
· Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.


Performance requirement
Specify necessary UE/BS performance requirements for NR operation in dedicated FDD FR1 spectrum allocations from approximately 3MHz up to below 5MHz, corresponding to the core requirements:
· Specify necessary RRM performance requirements (RAN4)
· Specify necessary UE demodulation performance and CSI reporting requirements (RAN4)
· Specify necessary BS demodulation performance requirements (RAN4)
· Specify necessary BS conformance tests (RAN4)




In this contribution, our view on the test scope and simulation parameters of UE demodulation requirement for dedicated spectrum less than 5MHz are provided.
2	Discussion

2.1	PDSCH

In RAN4#109 meeting, the WF[2] was approved with the PDSCH as: 
	Issue 1-1-1: Will UE exist that supports ONLY 5MHz CBW and less?
Agreement (online session):
· For the purpose of demodulation test coverage in Rel-18, assume there are no UEs that ONLY support maximum channel bandwidth of 5 MHz.

Issue 1-2-1: Introduction of PDSCH requirements
Way forward:
Introduction of 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.




Introduction of new requirements
Regarding PDSCH, companies had concerns that if a UE supports only 3MHz channel bandwidth, current requirements may not be applied to test cases for the UE. Meanwhile, in RAN4#109, the agreement has been achieved to assume that there are no UEs that only support maximum channel bandwidth of 5 MHz. It means that current requirements can be applied to test cases for the UE that supports both 3MHz and wider channel bandwidth. In our view the issue has been addressed, and we think new PDSCH requirements for 3MHz channel bandwidth is not needed.

Proposal 1: Do not introduce new PDSCH requirements for 3MHz CBW


2.2	PDCCH
In RAN4#109 meeting, the WF[2] was approved with the PDCCH as: 
	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.

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.

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.




 Requirements for punctured PDCCH
According to RAN1#115 UE feature [3], the UE should support reception of 15PRB CORESET#0, if the UE declared capability to support 3MHz channel bandwidth (FG51-1). In our understanding, if the UE can receive 15PRB CORESET#0, the UE should support receiving punctured PDCCH as well as non-punctured PDCCH. Furthermore, performance loss is expected for punctured PRBs, which may need requirements to verify the UE supporting 3MHz channel bandwidth. Therefore we think new requirement is needed for punctured PDCCH.
For the testability issue, since CORESET#0 can be configured both CSS and USS. The contents of data scheduled by CORESET#0 would be different according to CSS or USS. For example CORSET#0 configured by CSS schedules SIB1, and configured by USS schedules other data, which has HARQ-ACK feedback. Thus, we think CORESET#0 can be tested by USS.

Proposal 2: Introduce PDCCH requirements with punctured PRB





For information, simulation result of option1 is provided as follows:

Table 1 PDCCH simulation results of option1
	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
	TDLC300-100
	2x2 Low
	1
	0.9

	3 
	15
	3
	4
	TDLC300-100
	2x4 Low
	1
	-3.3
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 PDCCH requirements in HST conditions
HST scenario was not introduced in PDCCH requirements, since 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. In the same sense, 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


2.3	PBCH
In RAN4#109 meeting, the WF[2] was approved with the PBCH as: 
	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 1-4-2: 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.





 PBCH requirement in non-HST conditions
Following is simulation results for PBCH demodulation in non-HST condition.
Table 2 PBCH 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 
	-6 

	
	
	
	
	1x4 Low
	1
	-8.7




Whether to consider HST conditions for PBCH
In general, there are no conformance test for PBCH performance test requirement due to test feasibility issue. RAN4 PBCH requirement is just for reference. So we think introducing PBCH requirement in non-HST condition is enough. 

Proposal 4: Not to introduce HST scenario for PBCH requirements





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

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
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