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1. Introduction
In the RAN4 #95-e meetings, RAN did not approve the CR [1] to add the specific operating bands for RedCap UE in Rel-17. Also, RAN4 did not reach a consensus how to treat the leftover issues in Rel-17 timeline. Some companies still concerned to agree on the CR [8] to align with the principle and the supported all NR operating bands, while RAN plenary had made a clear consensus that the specification will not contain any explicit restriction to prevent implementation of RedCap UEs with these features such as SUL, NR-U and NR SL operations. Given the situation, Rel-17 RedCap specification still has uncertainties between the operating bands and the related Rx requirements in TS 38.101-1.
Based on the observation and current situation, we propose that how RAN4 could treat the leftover issues in Rel-17 to satisfy the RAN principle of Redcap device and to address the uncertainties.

2. Specification misalignments between operating bands and RF requirements for RedCap UE
In RAN4#102-e meeting, two big CRs [3][4] were agreed to introduce the RF requirements for RedCap UE and it completed the RF core requirements. In RAN#95-e, however, some companies provided the company CR (RP-220462) to add specific operating bands in TS 38.101-1 to restrict RedCap UE operation in those specific bands. After several rounds of discussions, it was concluded that the CR is no longer pursued (the meeting notes on [2]). Additionally RAN chairman confirmed that there will be no new requirements and no band discussion in RAN4 anymore. In case of any ambiguity, it could be addressed under maintenance. In our understanding, there will be no restriction in operating bands for RedCap UE including V2X, SUL and unlicensed bands.

Observation #1: Based on RAN plenary report [7] and GTW session outcome, there is no restriction for RedCap UE to operate any band including V2X, SUL and unlicensed bands. 

Also, we provided Draft CR [8] to solve the uncertainties of RedCap RF requirements to support all NR operating bands in the RAN4 #103-e meeting. The main discussion point was whether the RedCap UE can be operated in the V2X, SUL, and NR-U bands or not in Rel-17. Some companies had strong objection to operate in all NR operating bands of RedCap device since RAN4 did not have detail discussion to support the SUL, V2X and unlicensed band for RedCap device. Due to this, the draft CR was also not pursued in the last RAN4 meeting. We believe that RAN4 need time to discuss and define the suitable and reasonable RF/RRM core requirements in TS 38.101-1 and TS 38.133 to meet the principles from the RAN Plenary decision so that the specification does not contain any explicit restriction to prevent implementation of RedCap UEs in next release.

Observation #2: Due to the lack of discussion time in Rel-17, the specifications have uncertainties between the support whole operating bands and RF/RRM requirements e.g. RMC channels of REFSENS and other Rx requirements. 

Based on the observation 1 and 2, we come to the following proposal:

Proposal #1: RAN4 need further discussion to support UE RF requirements of RedCap device in these specific operating bands e.g. SUL, V2X and NR-U operating bands. Therefore, these open issues need to be treated in RedCap enhance WI in Rel-18. 
Proposal #2: The Draft CR [8] contents are to be reflected in TS 38.101-1 in Rel-18 to address the RF requirements uncertainties and specification misalignments.

Correction Request for 7.3I.2 in TS38.101-1 [8]
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For a RedCap UE equipped with 2 Rx antenna ports, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A3.2, and A.3.3 and A.7.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.2-1a, and Table 7.3.2-1b, Table 7.3E.2-1 and Table 7.3F.2-1 for the applicable operating bands. The reference sensitivity (REFSENS) requirement specified for a RedCap UE equipped with 2 Rx antenna ports shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3, Table 7.3E.2-2 and Table 7.3F.2-3 and, for FDD bands, with the Tx-Rx separation as defined in clause 5.4.4 for the applicable band and UE channel bandwidth.

For a RedCap UE equipped with 1 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1a,  and in Table 7.3.2-1b, Table 7.3E.2-1 and Table 7.3F.2-1 shall be modified by the amount given in ΔR1R in Table 7.3I.2-1 for the applicable operating bands. The reference sensitivity (REFSENS) requirement specified for a RedCap UE equipped with 1 Rx antenna ports shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3, Table 7.3E.2-2 and Table 7.3F.2-3 and, for FDD bands, with the Tx-Rx separation as defined in clause 5.4.4 for the applicable band and UE channel bandwidth.




3. Conclusions
In this contribution, we provided our views on the leftover issue for RedCap UE and made the following observations:

Observation #1: Based on RAN plenary report [7] and GTW session outcome, there is no restriction for RedCap UE to operate any band including V2X, SUL and unlicensed bands. 
Observation #2: Due to the lack of discussion time in Rel-17, the specifications have uncertainties between the support whole operating bands and RF/RRM requirements e.g. RMC channels of REFSENS and other Rx requirements.

Based on the observations 1 and 2, we made the following proposals:

Proposal #1: RAN4 need further discussion to support UE RF requirements of RedCap device in these specific operating bands e.g. SUL, V2X and NR-U operating bands. Therefore, these open issues need to be treated in RedCap enhance WI in Rel-18.
Proposal #2: The Draft CR [8] contents are to be reflected in TS 38.101-1 in Rel-18 to address the RF requirements uncertainties and specification misalignments.
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