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1. Introduction
In this paper, we share our considerations regarding the open issues on the topic of UE Demodulation requirements for dedicated less than 5 MHZ spectrum, based on the WF from the last RAN4 meeting [1].
General Demodulation Requirements for less than 5 MHz
In the previous meeting WF [1], the discussion on the scope of UE Demod PDSCH requirements includes an option for consideration on the “introduction of PDSCH requirements for UEs supporting only less than 5 MHz bands”. 
In our view, the scope of the WI according to the WID in [2] does not comprehend the introduction of a device restricted to the support of this reduced bandwidth only. Instead, this WI is limited to the extension of the current 5G NR list of Channel Bandwidth beyond the current minimum of 5MHz.
As such, we don’t believe that the option of introducing a dedicated set of PDSCH requirements for UEs supporting only less than 5 MHz should be further considered.
Observation 1: The WID does not cover the introduction of a type of NR device that supports only less than 5 MHz CBW;
Proposal 1: RAN4 to not further consider the introduction of dedicated demodulation requirements for UEs that support only less than 5 MHz CBW;
Considering the above, the introduction of RAN4 Demodulation requirements for this Work Item should be limited to providing coverage for the newly introduced physical layer. A reduced set of PDSCH requirements using the newly introduced CBW, might be considered if the introduction is motivated.
Proposal 2: RAN4 to consider introducing UE Demodulation requirements for less than 5 MHz CBW to cover the changes to the physical layer processing introduced by RAN1 in this WI.

PDSCH Requirements
Scope of the PDSCH Requirements
As explained in the previous section, the introduction of a new CBW for PDSCH does not by itself motivate the introduction of dedicated PDSCH requirements, if there are no PHY changes introduced. According to the typical RAN4 approach, the procedure is to choose one reference CBW for testing, not to cover all the possible choices of CBW. This is based on the goal of the requirements which is to test baseband algorithm performances, so the possible impact of a larger or smaller CBW does not typically play a role. 
Observation 2: RAN4 PDSCH requirements do not cover all available CBW, and the performance of baseband algorithms are mostly tested using one reference CBW.
Considering this, existing PDSCH requirements already extensively validate the UE baseband processing and there is no expected difference in UE baseband PDSCH processing when considering a reduced CBW, so we believe RAN4 should further discuss what is the scope of introducing a new optional requirements with limited applicability only to devices supporting the target bands in this WI
Proposal 3: RAN4 to discuss the added coverage of the PDSCH tests under discussion for this WI, considering that no UE baseband processing changes are expected, the optionality of the feature and the reduced number of bands applicable.
HST Scenario
The WID specifies the digitalization of railway deployment as a focus target for the usage of the newly introduced reduced CBW, and as such we acknowledge the interest in introducing PDSCH requirements raised by other companies. 
However, in the current RAN4 specifications there are multiple HST deployments covered by existing performance requirements, including HST-SFN, HST-DPS, Single-Tap channel. Considering furthermore that most of the HST requirements are optional based on UE capabilities, with the exception of HST Single-tap and that the WID does not specify the NW deployment scenario targeted, we believe that RAN4 should anyway de-prioritize the introduction of non-mandatory requirements 
Proposal 4: RAN4 to discuss the impact on UE testing coverage of new HST requirements for less than 5 MHz CWB.
Proposal 5: If HST Requirements for less than 5 MHz CBW are discussed, prioritize the application of mandatory Single-Tap requirements, and keep optional schemes FFS (HST-SFN, HST-DPS).
PDSCH Parameters for evaluation
For the purposes of PDSCH UE Demodulation performance if introduced, we should however consider both 2 and 4 RX UE devices:
Proposal 6: RAN4 to consider [2, 4] RX for the PDSCH Demodulation requirements for less than 5MHz CBW;
PDCCH 
In the previous meeting, RAN4 has discuss the introduction of new PDCCH requirements for this WI. 
RAN1 has introduced in this WI a new feature related to the UE processing, with the introduction of punctured CORESET0, which is supported based on optional capabilities. In our understanding, the spec allows CORESET0 to be used in the User Search Space to schedule PDSCH with HARQ, which in turns enable RAN4 to reuse the typical setup for PDCCH testing. 
As such, it is our view believe that RAN4 should introduce requirements for punctured PDCCH, at least including the configuration of 3MHz, AL 8, 15 RB size for CORESET0.
Observation 3: CORESET0 can be configured in the User Search Space and can be used to schedule PDSCH with ACK/NACK response.
Proposal 7: RAN4 to introduce punctured PDCCH requirements, covering at least CBW=3MHz, AL=8, 15 RB size using CORESET 0.
Similarly to the observation made regarding PDSCH, RAN4 does not introduce PDCCH requirements for all possible CORESET sizes, so it is our view that non-punctured PDCCH demodulation requirements do not provide any additional coverage, as the performance of the UE algorithms has already been tested extensively through the existing requirements.
Observation 4: For non-punctured PDCCH, existing RAN4 requirements provide sufficient coverage to validate UE baseband processing.
Proposal 8: RAN4 to not further consider non-punctured PDCCH requirements for CBW less than 5 MHz.
PBCH
In the previous meeting, it was agreed to introduce PBCH requirements for punctured PBCH with TDLC, but it was not decided whether to include PBCH requirements with HST or not.
Considering that there are no existing PBCH non-punctured performance requirements for HST, and that PBCH requirements are not tested but included for information only, we do not see sufficient motivation to introduce punctured PBCH requirements for HST
Proposal 9: RAN4 to not further consider punctured PBCH requirements with HST channel model.
CSI Reporting
According to the same principle followed in other sections, there are no physical layer changes introduced in this WI for CSI reporting, and as such, it is our view that the existing requirements provide sufficient coverage of the baseband algorithm processing already.
Proposal 10: RAN4 to not further consider CSI reporting requirements for CBW less than 5 MHz.
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Observation 1: The WID does not cover the introduction of a type of NR device that supports only less than 5 MHz CBW;
Proposal 1: RAN4 to not further consider the introduction of dedicated demodulation requirements for UEs that support only less than 5 MHz CBW;
Proposal 2: RAN4 to consider introducing UE Demodulation requirements for less than 5 MHz CBW to cover the changes to the physical layer processing introduced by RAN1 in this WI.
Observation 2: RAN4 PDSCH requirements do not cover all available CBW, and the performance of baseband algorithms are mostly tested using one reference CBW.
Proposal 3: RAN4 to discuss the added coverage of the PDSCH tests under discussion for this WI, considering that no UE baseband processing changes are expected, the optionality of the feature and the reduced number of bands applicable.
Proposal 4: RAN4 to discuss the impact on UE testing coverage of new HST requirements for less than 5 MHz CWB.
Proposal 5: If HST Requirements for less than 5 MHz CBW are discussed, prioritize the application of mandatory Single-Tap requirements, and keep optional schemes FFS (HST-SFN, HST-DPS).
Proposal 6: RAN4 to consider [2, 4] RX for the PDSCH Demodulation requirements for less than 5MHz CBW;
Observation 3: CORESET0 can be configured in the User Search Space and can be used to schedule PDSCH with ACK/NACK response.
Proposal 7: RAN4 to introduce punctured PDCCH requirements, covering at least CBW=3MHz, AL=8, 15 RB size using CORESET 0.
Observation 4: For non-punctured PDCCH, existing RAN4 requirements provide sufficient coverage to validate UE baseband processing.
Proposal 8: RAN4 to not further consider non-punctured PDCCH requirements for CBW less than 5 MHz.
Proposal 9: RAN4 to not further consider punctured PBCH requirements with HST channel model.
Proposal 10: RAN4 to not further consider CSI reporting requirements for CBW less than 5 MHz.
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