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Background
In last meeting, WF on FR1 less than 5MHz demodulation requirements was agreed, in this contribution we provide our views on open issues.
1   Discussions
PDSCH, non-punctured PDCCH requirements
In last meeting, RAN4 agreed that there is no UE only supporting 5MHz CBW and less existing:
	[bookmark: _Hlk157274400]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.


Considering we have made such agreements that there is no UE only supporting 5MHz CBW or less existing, existing PDSCH and PDCCH  test cases can cover most UEs, we don't think it's meaningful to additionally define 3MHz CBW since there is minimum baseband processing difference between different bandwidth. 
Proposal 1: Don’t define PDSCH, non-punctured PDCCH and SDR requirements for less than 5MHz bandwidth. 

SDR requirments
We have following options for SDR requirements:
	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


Considering it’s agreed there is no UE only supporting 3MHz bandwidth existing, that means all UEs support at least 5MHz bandwidth. We don’t think it is necessary to apply SDR test for 3MHz CBW.
Proposal 2: Don’t apply SDR requirements for 3MHz CBW.


Punctured PDCCH requirements 
We have following options for punctured PDCCH requirements:
	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.


As per [2], RRM has agreed to define BFD requirements with punctured PDCCH (DCI 1_0), which means CORESET#0 can be used for USS, hence we propose to define punctured PDCCH requirements. Interleaving mapping will have more punctured REs and the performance is very poor, so we propose to only consider non-interleaving mapping. Figure 1 shows the PDCCH frequency allocation with non-interleaving mapping. 

Figure 2-1: Non-interleaving PDCCH mapping
To avoid large punctured REs and guarantee the feasible performance, we propose following two options:
3 symbols, Non-interleaved, AL4, CCE#4,#5,#6,#7, DCI 1_0, 35bit.
3 symbols, Non-interleaved, AL8, CCE#0,#1,#2,#3,#4,#5,#6,#7 DCI 1_0, 35bit.
Proposal 3: RAN4 to define punctured PDCCH requirements with following two candidate options:
Option 1: 3 symbols, Non-interleaved, AL4, CCE#4,#5,#6,#7, DCI 1_0, 35bit.
Option 2: 3 symbols, Non-interleaved, AL8, CCE#0,#1,#2,#3,#4,#5,#6,#7 DCI 1_0, 35bit.

PBCH requirement in HST conditions
We have agreed to introduce PBCH requirements for TDLA channel, but whether to consider HST channel is FFS:
	· 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.


We prefer not to introduce HST scenario for PBCH requirements. Puncturing REs in frequency domain doesn’t have impact on HST channel since PBCH have very dense DMRS symbol and low modulation order so high Doppler is not bottleneck for performance. We don’t need to introduce so many cases since PBCH is untestable.
Proposal 4: Don’t introduce PBCH performance requirements for HST conditions 

2   Conclusion
This contribution provides our views on test parameters. The proposals are:
Proposal 1: Don’t define PDSCH, non-punctured PDCCH and SDR requirements for less than 5MHz bandwidth.
Proposal 2: Don’t apply SDR requirements for 3MHz CBW.
Proposal 3: RAN4 to define punctured PDCCH requirements with following two candidate options:
Option 1: 3 symbols, Non-interleaved, AL4, CCE#4,#5,#6,#7, DCI 1_0, 35bit.
Option 2: 3 symbols, Non-interleaved, AL8, CCE#0,#1,#2,#3,#4,#5,#6,#7 DCI 1_0, 35bit.
Proposal 4: Don’t introduce PBCH performance requirements for HST conditions 
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