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1 Introduction
In RAN4#109 meeting, a WF for less than 5MHz BW WI was agreed [1]. In this contribution, we provide our views for the remaining issues.
2 [bookmark: _Hlk92380727]Discussion
According to the feedback from UIC and Anterix in RAN4#109, it is assumed that there are no UEs that ONLY support maximum channel bandwidth of 5 MHz.
	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.


There are many outstanding issues after the last meeting, including whether to define:
· PDSCH requirements 
· SDR requirements
· Punctured PDCCH requirements 
· PDCCH requirements in HST conditions
· PBCH requirements in HST conditions

2.1	Requirements for PDSCH and SDR 
	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 1-2-3: 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


Based on the assumption that no UEs that ONLY support maximum channel bandwidth of 5 MHz, we propose not to define new requirements without any physical layer channel/signal change for UEs supporting 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. 

2.2	Requirements for PDCCH 
	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 1-3-2: 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.


The agreements in RAN1 for CORESET#0 are summarized in Table 1.
Table 1. CORESET#0 agreements in RAN1 
	
	3MHz channel bandwidth (12PRBs)
	3MHz channel bandwidth (15PRBs)
	5MHz channel bandwidth (20PRBs)

	𝑁RB CORESET
	12
	24
	24

	Punctured RBs
	None
	9 PRBs
	4 PRBs

	CCE to REG mapping
	Interleaved
	Both interleaved and non-interleaved mapping
	interleaved

	REG bundle size
	6
	6
	6

	CORESET#0 symbols
	Maximum number: 3
Minimum number: 2
	Maximum number: 3
Minimum number: 2
	Maximum number: 3
Minimum number: 2


According to RAN1’s discussion, the 20 PRBs CORESET#0 is ONLY valid for the new sync. raster (=921.45 MHz) for band n100, 5MHz channel BW. If RAN4 can resolve the testability issue for CORESET 0, we propose to only consider 3MHz, 15PRBs to define new 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. 
	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.
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.


The physical channel structure of PBCH and PDCCH are quite different from PDSCH. The DMRS are quite dense in time domain for PBCH and PDCCH compared to PDSCH. Besides, PDCCH and PBCH are QPSK modulated. Therefore, we think high Doppler is not bottleneck for performance. Besides, RAN4 did not introduce PDCCH and PBCH requirements in HST WI. Therefore, for less than 5MHz WI, we propose not to introduce PDCCH and PBCH requirements in HST conditions.
Proposal 4: Not to introduce PDCCH and PBCH requirements in HST conditions. 
3 Conclusion
In this contribution, we provide our views and simulation results for 8Rx PDSCH single carrier and CA requirements.
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.
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