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1
Introduction
In RAN4#99-e meeting, the RedCap UE RF impacts have been discussed [1], the following Rx related agreements are captured in the approved WF [2].
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In this paper we share our views on RedCap REFSENS requirements.

2
Discussion

For 1 Rx branch Redcap, the new REFSENS requirements should be specified. In TS 38.101-2, the existing single carrier requirement for 2 Rx can be the basis to discuss 1 Rx requirements. 
Proposal 1: Select the defined 2Rx requirements as baseline, further define RedCap 1 Rx requirements with a reasonable relaxation value.

Follow the above approach, the main relaxation aspect is from the missing diversity gain. For FD-FDD and TDD, 3dB relaxation should be considered, this is also similar to the REFSENs relaxation value for LTE Cat 1bis requirements.

Proposal 2: For RedCap UE with FD-FDD and TDD mode, the relaxation value should be [3]dB as a starting point.

Type-A HD-FDD is also adopted for RedCap UE according to the WID [3], in this mode, the Tx-Rx duplexer will be removed, Tx and Rx are not working at the same time. Therefore, the insertion loss introduced by the duplexer should not be considered when deriving REFSENS requirements. In addition, the noise figure and insertion loss of the switch are less than that of duplexer.
Furthermore, for HD-FDD mode, the Tx interaction impacts will not show up, so the REFSENS can also be improved. Therefore, considering the overall aspects, the relaxation value for HD-FDD should be lower than 3dB, the specific value should be further discussed in RAN4. 

Proposal 3: For HD-FDD, consider the improvement due to non-Tx-interaction and removed insertion loss of duplexer. The relaxation value should be further studied.     

3 Conclusion

In this paper, we share our views on RedCap UE REFSENS requirements.
Proposal 1: Select the defined 2Rx requirements as baseline, further define RedCap 1 Rx requirements with a reasonable relaxation value.

Proposal 2: For RedCap UE with FD-FDD and TDD mode, the relaxation value should be [3]dB as a starting point.

Proposal 3: For HD-FDD, consider the improvement due to non-Tx-interaction and removed insertion loss of duplexer. The relaxation value should be further studied.     
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RedCap UE Power Class


Existing PC per band could be considered.


PC3 should be prioritized if needed.


FR1


Minimum # of Rx branch to be specified: 1


Additional # of Rx branch to be specified: 2


FR2:


FFS


Operators are encouraged to provide feedback on use case of RedCap UE in FR2 for next meeting, e,g Power class, frequency band etc.


Rx requirements:


Specify REFSENS:


For one Rx branch.


For 2 Rx branches for bands where legacy NR UE is required with 4 Rx antenna ports.


re-use existing single carrier requirement for 2 Rx branches, FFS on HD-FDD mode.


Other requirements: FFS











