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Background
In last meeting, a WF on NR FR1 less than 5MHz demodulation and CSI requirements [1] was agreed. In this contribution we provide our views on the open issues.
Discussions
According to the latest version of 38.101-1, the supported channel bandwidth for band n100 are 3MHz and 5MHz, it is expected that some FSMCS UEs dedicatedly deployed on this band only support 3MHz and 5MHz bandwidth. It’s reasonable to define new performance requirements for this UE type. Meanwhile, the requirements should be limited to 3MHz, since 5MHz requirement is outside the WI scope.
Proposal 1: RAN4 to define new performance requirements only for 3MHz

Test scope
With negligible performance impact and processing difference between different bandwidth, the number of test cases should be minimized as much as possible, we propose to only focus on demodulation requirements and deprioritize the CSI requirements.
Proposal 2: RAN4 focus on demodulation requirements and deprioritize the CSI requirements

FSMCS is the main useful case for less than 5MHz bandwidth, therefore we propose to choose HST scenario for PDSCH requirements definition, non-HST scenario should be excluded since it’s not typical channel condition for FSMCS. 
PDCCH and PBCH have very dense DMRS symbols, which means Doppler is not a bottleneck for performance. RAN1 didn’t use HST scenario for PDCCH and PBCH performance evaluation, which means PDCCH and PBCH performance can be guaranteed under HST scenario. Therefore, we propose to only consider TDL channel model for PDCCH and PBCH performance requirements definition.
Proposal 3: RAN4 only define PDSCH requirements with HST channel and define PDCCH and PBCH requirements with TDL channel.

Test applicability rules
The candidate options for applicability rules are shown as follows:
	Way forward:
FFS, how to introduce applicability rules for UE Demodulation and CSI reporting requirements in less than 5 MHz channel BW:
· Option 1: Create requirements’ applicability table for UE supporting NR_FR1_lessthan_5MHz_BW.
· Option 2: The new requirements are only applicable to the specific bands for this WI, instead of being band-agnostic.
· Other options are not precluded.


Demodulation requirements are always defined as band-agnostic. Therefore we support option1, additionally, we propose following applicability rules:
Requirements with 3MHz are only applicable to UE supporting 3MHz bandwidth.
If a UE passes the cases with 10MHz, test cases with 3MHz can be skipped 
Proposal 4: Define the applicability rules as follows:
Requirements with 3MHz are only applicable to UE supporting 3MHz bandwidth.
If a UE passes the cases with 10MHz/15kHz SCS, test cases with 3MHz can be skipped 


Number of Rx
Regarding the number of Rx, we propose to keep it consistent with legacy cases. I.e. 2Rx/4Rx.
Proposal 5: Cover both 2Rx and 4Rx for requirements definition

PDCCH requirements
Open issues for PDCCH requirements are listed as follows:
	FFS, whether new PDCCH demodulation performance requirements needs to be introduced in less than 5 MHz CBW:
· Consider only 15KHz SCS, FDD, 2Rx, FFS for 4Rx
· Option1: Don’t define PDCCH requirements for channel bandwidth less than 5MHz
· Non punctured PDCCH:
· Option 2: Define (non-punctured) PDCCH demodulation requirements with 15PRBs, 3MHz CBW, for UE supporting NR_FR1_lessthan_5MHz_BW:
· 12 PRB CORESET
· 2 symbols, AL2, DCI 1_0 (35 bits for 15 PRBs)
· Option 3: Define (non-punctured) PDCCH demodulation requirements with 24 PRB PDCCH, for 5 MHz CBW with AL 4.
· Punctured PDCCH:
· FFS, how to address the testability issue, i.e., no ACK/NACK for the SIB1 scheduled by PDCCH in CORESET#0.
· Option 4: If the testability issue can be resolved than consider PDCCH demodulation requirements with punctured PDCCH for CORESET#0 (FFS, testing punctured PDCCH mapped to USS in CORESET#0)
· with 3 symbols AL 8 PDCCH with 3 MHz CBW, interleaved
· Other options are not precluded


There are two PDCCH types to be discussed: DCI 1_0 and DCI in CORESET#0. PDCCH in CORESET#0 is untestable since it is always transmitted in idle mode and the result is uncountable due to the no ACK/NACK feedback for SIB1. 
For DCI 1_0, the test parameters in Table 5.3.2.1-1 (for 2Rx) and Table 5.3.2.1-1(for 4Rx) can be reused. The existing requirements for AL2 and AL 4 can be reused.
Proposal 6: RAN4 define non-punctured PDCCH requirements, don’t define the PDCCH requirements with CORESET#0 
Proposal 7: For non-punctured PDCCH requirements, use following parameters and requirements:
For 2Rx test:
· Test parameters: Reuse Table 5.3.2.1-1
· Requirements: Reuse Test 1, 2 and 3 in Table 5.3.2.1.1-1 and Test1 in Table 5.3.2.1.2-1
For 4Rx test:
· Test parameters: Reuse Table 5.3.3.1-1
· Requirements: Reuse Test 1, 2 and 3 in Table 5.3.3.1.1-1 and Test1 in Table 5.3.3.1.2-1

PDSCH requirements
The candidate options for PDSCH requirements on HST scenario are listed as follows:
	Issue 1-1-4: PDSCH requirements in HST scenario
Way forward
· FFS, whether to introduce PDSCH requirements for less than 5MHz CBW in HST conditions with the speed up to 500 km/h:
· Option 1: Use HST DPS propagation conditions (B3.3) and test 5.2.2.1.10 as a reference
· Option 2: Use TS 38.101-4 Table 5.2.2.1.1-3 Test 1-6 [single-tap propagation conditions B.3.1] as a reference
· 64QAM, 0.43, HST-972, Rank 1, 1Tx, 2Rx/4Rx.
· Other options are not precluded
· FFS, the paramters (Dmin, Ds, f_d) of high speed propogation conditions


HST DPS and HST single Tap are two candidate propagation conditions for PDSCH requirements definition. Considering single tap is too ideal and DPS is more typical and widely used in real deployment, it’s better to focus on DPS propagation conditions.
Max Doppler depends on the carrier frequency, which should be derived based on the operating band with max frequency. Therefore, band n100 (919.4MHz-925MHz) with 400MHz Max Doppler could be considered.
Proposal 8: Use DPS for PDSCH requirements definition.
Proposal 9: Use band n100 (919.4MHz-925MHz) for max Doppler derivation, which is about 400MHz. 
Conclusion
In this contribution we provide our views on UE performance requirements for FR1 spectrum less than 5MHz. The proposals are:
Proposal 1: RAN4 to define new performance requirements only for 3MHz
Proposal 2: RAN4 focus on demodulation requirements and deprioritize the CSI requirements
[bookmark: _GoBack]Proposal 3: RAN4 only define PDSCH requirements with HST channel and define PDCCH and PBCH requirements with TDL channel.
Proposal 4: Define the applicability rules as follows:
Requirements with 3MHz are only applicable to UE supporting 3MHz bandwidth.
If a UE passes the cases with 10MHz/15kHz SCS, test cases with 3MHz can be skipped 
Proposal 5: Cover both 2Rx and 4Rx for requirements definition
Proposal 6: RAN4 define non-punctured PDCCH requirements, don’t define the PDCCH requirements with CORESET#0 
Proposal 7: For non-punctured PDCCH requirements, use following parameters and requirements:
For 2Rx test:
· Test parameters: Reuse Table 5.3.2.1-1
· Requirements: Reuse Test 1, 2 and 3 in Table 5.3.2.1.1-1 and Test1 in Table 5.3.2.1.2-1
For 4Rx test:
· Test parameters: Reuse Table 5.3.3.1-1
· Requirements: Reuse Test 1, 2 and 3 in Table 5.3.3.1.1-1 and Test1 in Table 5.3.3.1.2-1
Proposal 8: Use DPS for PDSCH requirements definition.
Proposal 9: Use band n100 (919.4MHz-925MHz) for max Doppler derivation, which is about 400MHz.  
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