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1	Introduction
For FR1 RedCap UE REFSENS requirements, FD-FDD/TDD and HD-FDD associated with 1Rx and 2Rx for all FR1 bands need to be considered, which are:
1. Single Rx FD-FDD/TDD REFSENS
2. Single Rx HD-FDD REFSENS
3. 2Rx FD-FDD/TDD REFSENS
4. 2Rx HD-FDD REFSENS 
[bookmark: OLE_LINK1]In #101 meeting, a WF was agreed in [1] for RedCap UE miscellaneous, including power classes, operating bands, FR1 REFSENs and FR2 related requirements. In terms of the agreements in [1]:
· For single Rx branch FDD/TDD REFSEN (i.e. bullet 1):
· Agreement: TDD delta is 2.5dB per agreement and FDD delta is 2.5dB for 5M and 3dB for 10M/15M/20M BWs.
· For single Rx branch HD-FDD REFSEN (i.e. bullet 2): 
· Agreement: Compared to 1Rx FDD REFSENS, apply 0.8 dB tightening for REFSENS requirement for 1Rx HD-FDD REFSENS as baseline in general, and check band by band whether the additional tightening or relaxation is needed for a certain band.
· For 2Rx branches HD-FDD REFSEN (i.e. bullet 4):
· Agreement: Compared to 2Rx FDD REFSENS, apply 0.8 dB tightening for REFSENS requirement for 2Rx HD-FDD REFSENS as baseline in general, and check band by band whether the additional tightening or relaxation is needed for a certain band.
Additional, for 2Rx branches FD-FDD/TDD REFSENS (i.e. bullet 3), it was already agreed in previous meeting that re-use existing single carrier REFSENS requirement.
In terms of the aforementioned agreements, the REFSEN requirements for the 4 cases are almost close to the final agreements, in which the baseline scaling factors for different use cases were agreed. The open issues are check band by band whether the additional tightening or relaxation is needed for a certain band for HD-FDD REFSEN of both single Rx and 2Rx.
[bookmark: OLE_LINK2]In #101 meeting, some new agreements were achieved and captured in the chairman note, where the framework for RedCap HD-FDD REFSEN was agreed. In this agreed framework, the relaxation for FR1 RedCap HD-FDD REFSEN requirements are defined related to different bands, i.e., expection bands should be defined using the justification of high insertion loss of single branch filter.
Moreover, there are two other issues mentioned in [3], i.e. UL configuration for REFSENS requirements and Dual mode RedCap UE support (HD-FDD and FD-FDD), although there were tentative agreements recommended by the moderator, no final agreements were achieved.
In this contribution, we provide some further discussions on the above issues for FR1 RedCap UE requirements.
2	Discussion
REFSEN related
The agreed framework for FR1 RedCap HD-FDD REFSE is:
· [bookmark: OLE_LINK3]The HD-FDD 5MHz REFSENS tightening from FD-FDD is proposed as in the table below.
	[bookmark: OLE_LINK16]FD-FDD 5MHz REFSENS
	[bookmark: OLE_LINK6]HD-FDD REFSENS Tightening
	Bands

	≤ -100 dBm
	0 dB
	n1, n18, n24, n70

	> -100 dBm and ≤ -99 dBm
	0.5 dB
	n30, n65, n66, n74

	> -99 dBm
	0.8 dB
	n2, n3, n5, n7, n8, n12, n13, n14, n20, n25, n26, n28, n71, n85



· HD-FDD REFSENS for channel BW wider than 5 MHz can be calculated by REFSENS(5MHz) + 10log10(n x NRB/25), where NRB is the maximum transmission bandwidth configuration with n=1 for 15kHz SCS and n=2 for 30kHz SCS.
[bookmark: OLE_LINK5]It can be observed that the HD-FDD RedCap REFSEN are defined relate to the listed bands, where some exception bands are listed corresponding different tightening values with 0.8dB.
By using the framework, then if the new bands are introduced in future and supported as RedCap UE, then it should be added and checked one by one which tightening values should be applied for HD-FDD REFSEN.
[bookmark: OLE_LINK7][bookmark: OLE_LINK13]Observation 1: The bands are listed in the framework for HD-FDD RedCap REFSEN
Proposal 1: In future, new bands support RedCap UE should be added and checked one by one.
[bookmark: OLE_LINK15]UL configuration
[bookmark: OLE_LINK9]The tentative agreements for UL configurations in WF[4] was: 
[bookmark: OLE_LINK8]Tentative agreements:
· Option 2: uplink configuration for reference sensitivity of 1Rx in FD-FDD mode, 1Rx and 2Rx in HD-FDD mode could reuse the uplink configuration for reference sensitivity of 2Rx in FD-FDD mode with the channel bandwidth of 5MHz, 10MHz, 15MHz, and 20MHz.
It terms of the discussion in the past two RAN4 meetings, although it is not the official agreements, most of companies agree with this tentative agreement.
For HD-FDD mode, since no impact on Rx from its own Tx noise, which means whether partial or full RB allocation will not impact on the REFSEN requirements. For simplifications of the specification, it would be better to reuse the existing 2Rx FDD uplink configuration. In this way, the same table can be used as reference for RedCap UE and  conventional NR UE, rather than using the separate tables.
[bookmark: OLE_LINK4][bookmark: OLE_LINK12]Observation 2: For HD-FDD mode, whether partial or full RB allocation will not impact on the REFSEN requirements.
[bookmark: OLE_LINK10]Proposal 2. For simplification of the specification, approve the above tentative agreements, i.e. option 2.
[bookmark: OLE_LINK14]Dual mode RedCap UE support (HD-FDD and FD-FDD)
The tentative agreements for UL configurations in WF[4] was: 
· Proposals
· Option 1: No considered in Rel-17. 
· Option 2: Deprioritize dual mode RedCap device in Rel-17.[Previous WF]
· Recommended WF
· Option 2
In our understanding, the two above options are quite similar. Actually both of them are not totally exclude the dual mode RedCap UE in future release. It shall be noted Option 2 is the previous tentative WF and we propose to approve the tentative agreements. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK17]Proposal 3. Approve the above tentative agreements, i.e. option 2.
3 Conclusion
In this contribution, we provide some further discussions on some open issues for FR1 RedCap UE requirements. The conclusions and the proposals are summarized below:
Observation 1: The bands are listed in the framework for HD-FDD RedCap REFSEN
Proposal 1: In future, new bands support RedCap UE should be added and checked one by one.
UL configuration:
Observation 2: For HD-FDD mode, whether partial or full RB allocation will not impact on the REFSEN requirements.
Proposal 2. For simplification of the specification, approve the above tentative agreements, i.e. option 2.
Dual mode RedCap UE support (HD-FDD and FD-FDD):
Proposal 3. Approve the above tentative agreements, i.e. option 2.
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