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1. Introduction
During the RAN4#107 meeting, a WF [1] was agreed and the left-over issues for eRedcap RF requirement is the FRC and the REFSENS of eRedcap UE(BW/3 + PR1) for wider channel BW. Hence in this paper we try to give further analysis on these two issues.
2. Discussion
Firstly, on the FRC issue, during the last RAN#100 meeting, the revised WID [2] was agreed and captured as below:
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE peak data rate reduction and UE BB bandwidth reduction (FG 48-1)
· Reduced (25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS) BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction to 10 Mbps
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· UE peak data rate reduction without UE BB bandwidth reduction (FG 48-2)
· FGs 48-1 and 48-2 are designed/targeted to same peak data rate, i.e., 10 Mbps.
· Note 1: Peak data rate of FGs 48-1 and 48-2 is same including unicast and broadcast respectively.
· Note 2: PRB processing capability of FG 48-2 is not limited to “25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS” and it corresponds to PRB size corresponding to 20 MHz.
· Note 3: The only difference between FGs 48-1 and 48-2 is Note 2 and vLayers·Qm·f in order to have the same peak rate.
· Note 4: The initial access procedure for FG 48-2 is the same as for FG 48-1.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
· The peak rate target is 10 Mbps regardless of what optional features the UE may support.


For eRedcap UE, the peak data rate is set to be 10Mbps and hence the corresponding FRC might need to be updated to satisfy the data rate. However, RAN1 still needs to define the parameters  (vLayers, Qm, f) and after that we can further check the FRC definition.
Observation 1: RAN1 still needs to define the parameters  (vLayers, Qm, f) and after that we can further check the FRC definition.
For the REFSENS requirement, according to the WF agreement:
· [bookmark: _Hlk142585252]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


For the REFSENS of eRedcap UE ( BW3/PR3 + PR1) for wider channel BW (FDD band), many options has been provided to identify the requirement. From mechanism perspective, currently the UE RF BW is not reduced to 5MHz even if the BB is limited. This method is to consider re-using at most of the legacy UE filter design and will not have large hardware implementation obstacle. 
Observation 2: UE RF BW is not reduced to 5MHz even if the BB is limited. This method is to consider re-using at most of the legacy UE filter design.
In such case, if the UE RF requirement is made more stringent compared to legacy UE requirement, it is not the original intension of current eRedcap WID. 
Then we come back to the different options. The option 1 and option 2a/2b/2c are illustrated below.
Option 1:


Option 2A:


Option 2B:


Option 2C:


As already discussed in previous meeting, the option 1 makes the requirement more stringent when comparing to the legacy full 20MHz REFSENS requirement. In such case, if option 1 is agreed, a further relaxation of the requirement is needed. 
Observation 3: If option 1 is agreed, a further relaxation is needed.
In such case, the relaxation needs to be discussed band by band and hence it is not recommended.
For option 2 and the sub-options, our preference is option 2A. From mechanism perspective, the RX RBs can be any position of the whole 20MHz CBW. In such case, the interlaced method is a good representative. As currently the 25RBs cannot be distributed evenly through 106RBs in such cases it is suggested to place one RB every 4RBs and the rest of the 6 RBs which is the most near to the UL frequency band is left empty. A figure below tries to illustrate our proposal:


Figure 1 
Proposal 1: It is proposed to place one RB every 4RBs and the rest of the 6 RBs which is the most near to the UL frequency band is left empty as an interlaced RB allocation for REFSENS requirement configuration as shown above figure 1.

3	Conclusions
In this contribution, we give initial discussion on the 30MHz for NTN and the observation and proposals are shown as below:
Observation 1: RAN1 still needs to define the parameters  (vLayers, Qm, f) and after that we can further check the FRC definition.
Observation 2: UE RF BW is not reduced to 5MHz even if the BB is limited. This method is to consider re-using at most of the legacy UE filter design.
Observation 3: If option 1 is agreed, a further relaxation is needed.
Proposal 1: It is proposed to place one RB every 4RBs and the rest of the 6 RBs which is the most near to the UL frequency band is left empty as an interlaced RB allocation for REFSENS requirement configuration as shown above figure 1.
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