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1. Introduction
During last meeting discussion, it has agreed to apply Rel-17 RedCap RF requirements to (20MHz+PR1) eRedCap in [1], and how to define the REFSENs for eRedcap (BW3/PR3 + PR1) is still under discussing as below open issues:

· Issue 1-3-1: REFSENS of eRedcap UE ( BW3/PR3 + PR1) for wider channel BW (FDD band) 

· There is no scheduling restriction on DL and UL RB position, the scheduling restriction on RB number and position is according to eRedCap type (BW3/PR3 + PR1) 
· The RF performance is the same with legacy RedCap UE when scheduling is the same
· For REFSENS of eRedCap (BW3/PR3 + PR1) FDD band
· Option 1: Investigate if new REFSENS of eRedCap (BW3/PR3 + PR1) is needed: 
· FFS on how study on UE REFSENS performance with below parameters helps to decide whether new REFSENS test point is needed
· The band to be investigated as starting point: n71.
· UL configuration is the same with legacy RedCap test condition 
· 25 RB is placed at the channel edge with the closest distance to the UL allocation
· Bands that would need to be studied if option 2 is not followed : 
· At least n5, n8, n12, n20, n26, n28, n71, n85, and n105, other bands not excluded
· TBD on study and impact on all concerned bands
· Option 2: Derive the eRedCap REFSENS based on legacy REFSENS with additional modification on test conditions. Options for modification are below
· 2A: Interlace FRC : Distribute the 25 RB within 106 RB grid 
· 2B: 25 contiguous RB placed in middle of channel BW both in UL and DL 
· 2C: UL on edge, DL with nominal duplex distance away
· 2D: other option not excluded
. Issue 1-3-4: REFSENS of eRedcap UE ( BW3/PR3 + PR1) for wider channel BW (TDD band) 

· Proposals:

· Option 1 :

· For TDD bands, the REFSENS requirements currently specified for RedCap UE at 5MHz channel BW can be directly applied to eRedCap UE for all RF channel BWs up to 20MHz, including both 2Rx and 1Rx requirements.

· For TDD bands with minimum channel bandwidth at 10MHz, the REFSENS requirements for eRedCap UE can be scaled by the DL PRB ratio between eRedCap UE and RedCap UE at 10MHz channel bandwidth.

· Option 2: TBA
In this contribution, we continue discuss the REFSENs of eRedcap (BW3/PR3 + PR1).
2.  Discussion
For the REFSENs of eRedcap (BW3/PR3 + PR1), the main issue is how to schedule the DL RB and UL RB position in REFSENs test. This contribution, using n71 as the example band as list in the WF, does some REFSENs tests based on different cases of DL RB and UL RB position as shown in figure 1 under the conditions of Table 2-1:
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Case 1：25 RB is placed at the channel edge with the closest distance to the UL allocation
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Case 2：UL on edge, DL with nominal duplex distance away
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Case 3: 25 contiguous RB placed in middle of channel BW both in UL and DL
Figure 2-1 Different cases of DL RB and UL RB position
Table 2-1 Test parameter configuration for n71
	RF channel bandwidth
	5MHz
	10MHz
	15MHz
	20MHz

	UL RB configuration
	25RBs
	25RBs
	20RBs
	20RBs

	UL output power
	23dBm

	SCS
	15kHz

	Channel
	LCH, MCH, HCH

	Rx
	2Rx


Table 2-2 shows the REFSENs test results of n71:
	Table 2-2 REFSENs test results of n71 for different cases
　n71, 15kHz SCS
	REFSENS with different BW (dBm)

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	REFSENs in Spec
	-97.2
	-94
	-91.6
	-86

	25RBs REFSENs by scaling
	-97.2
	-97.2
	-96.6
	-92.3

	25RBs test REFSENs values
	LCH
	Case 1
	-106.7
	-103.7
	-101.9
	-100.2

	
	
	Case 2
	
	-103.6
	-102
	-100.3

	
	
	Case 3
	
	-103.6
	-101.7
	-100.4

	
	MCH
	Case 1
	-106.9
	-103.7
	-101.4
	-99.8

	
	
	Case 2
	
	-103.7
	-101.5
	-100

	
	
	Case 3
	
	-103.7
	-101.4
	-100.2

	
	HCH
	Case 1
	-106.5
	-103.5
	-101.7
	-100.3

	
	
	Case 2
	
	-103.5
	-101.6
	-100.1

	
	
	Case 3
	
	-103.3
	-101.6
	-100.1


From table 2-2, we can see there is no significantly different for the REFSENs between different cases in the same RF channel bandwidth. In additional, the REFSENs are different between different RF channel bandwidths in the same case although all RF channel bandwidths allocated 25RBs, and the difference between 20MHz  and 5MHz is larger than 6dB.
Therefore, for FDD bands, considering the impact of Tx leakage and RX-TX duplex gap, the REFSENS requirements for eRedCap UE with 2Rx could be scaled based on Rel-17 RedCap by scaling factor -10log NRB/25 for 15kHz SCS and  -10log NRB/12 for 30kHz SCS. NRB is the RB allocation for Rel-17 RedCap in channel 10MHz, 15MHz, 20MHz.

Table 2-3 FDD band scaling factor for 10MHz, 15MHz, 20MHz RF bandwidths

	
	Scaling factor

	RF bandwidth
	5MHz
	10MHz
	15MHz
	20MHz

	15kHz
	-10log25/25=0
	-10log52/25=-3.2
	-10log79/25=-5
	-10log106/25=-6.3

	30KHz
	
	-10log24/12=-3
	-10log38/12=-5
	-10log51/12=-6.3


Proposal 1: UL RBs shall be located as close as possible to the DL RBs allocation as case 1.
Proposal 2: For TDD bands with 2Rx, the REFSENs for BB bandwidth reduced UE 

· It can reuse the requirements of R-17 Redcap for 5MHz.
· If the bands have not 5MHz channel BW for R-17 Redcap, it can be scaling from the REFSEN of 10MHz.
· Scaling factor: for 15kHz SCS, -10log52/25=-3.2; for 30kHz SCS, -10log24/24=-3

Proposal 3: for FDD bands with 2Rx, the REFSENs for BB bandwidth reduced UE can be scaled according to RB numbers, the scaling factor shall be
· For 15kHz SCS, -3.2 dB, -5dB, -6.3 dB for BB BW reduced eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately based on R-17 Redcap REFSENs.

· For 30kHz SCS, -3 dB, -5dB, -6.3 dB for BB BW reduced eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately based on R-17 Redcap REFSENs.
3. Conclusion

In this contribution, we discussed the UE Rx requirements for eRedcap (BW3/PR3 + PR1) and proposed:
Proposal 1: UL RBs shall be located as close as possible to the DL RBs allocation as case 1.
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Proposal 2: For TDD bands with 2Rx, the REFSENs for BB bandwidth reduced UE 

· It can reuse the requirements of R-17 Redcap for 5MHz.
· If the bands have not 5MHz channel BW for R-17 Redcap, it can be scaling from the REFSEN of 10MHz.
· Scaling factor: for 15kHz SCS, -10log52/25=-3.2; for 30kHz SCS, -10log24/24=-3

Proposal 3: for FDD bands with 2Rx, the REFSENs for BB bandwidth reduced UE can be scaled according to RB numbers, the scaling factor shall be
· For 15kHz SCS, -3.2 dB, -5dB, -6.3 dB for BB BW reduced eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately based on R-17 Redcap REFSENs.

· For 30kHz SCS, -3 dB, -5dB, -6.3 dB for BB BW reduced eRedcap UE with 10MHz, 15MHz, 20MHz RF bandwidths separately based on R-17 Redcap REFSENs.
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