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Introduction
In RAN1#105, the following conclusion was made for CSI measurement/reporting of RedCap UE:
Conclusion:
· For a RedCap UE, when motivated by reduced max number of DL MIMO layers, modifications to CSI measurement and/or reporting mechanisms are not pursued in Rel-17.

In addition, agreements were made for the MCS and CQI tables applicable to RedCap UE:
Agreements:
· For a RedCap UE, 64QAM MCS tables (Table 5.1.3.1-1 in TS 38.214 for DL and UL OFDM and Table 6.1.4.1-1 in TS 38.214 for UL w/ transform precoding respectively) are the “default” ones and are mandatory.
· The following is optionally supported by RedCap UEs:
· 256QAM MCS tables (Table 5.1.3.1-2 in TS 38.214 for DL and UL OFDM) 
· 64QAM low SE MCS tables (Table 5.1.3.1-3 in TS 38.214 for DL and UL OFDM and Table 6.1.4.1-2 in TS 38.214 for UL w/ transform precoding respectively)

Agreements:
· For a RedCap UE, “CQI table 1” (Table 5.2.2.1-2 in TS 38.214), that corresponds to MCS Table 5.1.3.1-1 in TS 38.214, is mandatory.
· The following is optionally supported by a RedCap UE:
· “CQI table 2” (Table 5.2.2.1-3 in TS 38.214) that corresponds to MCS Table 5.1.3.1-2 in TS 38.214 (256QAM MCS table) 
· “CQI table 3” (Table 5.2.2.1-4 in TS 38.214) that corresponds to MCS Table 5.1.3.1-3 in TS 38.214 (64QAM low SE MCS table)

Agreements:
· Both 256QAM MCS table for PDSCH and “CQI table 2” (Table 5.2.2.1-3 in TS 38.214) are supported by a RedCap UE indicating support of 256QAM for PDSCH.

Agreements:
· For a RedCap UE, support of 64QAM low SE MCS table for PDSCH and support of “CQI table 3” (Table 5.2.2.1-4 in TS 38.214) are not coupled and capability of each can be reported independent of the other.

Agreements:
· For a RedCap UE, support of 64QAM low SE MCS table for PDSCH (Table 5.1.3.1-3 in TS 38.214) and support of 64QAM low SE MCS tables for PUSCH (Table 5.1.3.1-3 in TS 38.214 for UL OFDM and Table 6.1.4.1-2 in TS 38.214 for UL w/ transform precoding respectively) are not coupled and capability of each can be reported independent of the other.

In [1-4], we have discussed BW reduction, RX branch reduction, Type-A HD-FDD and cross-layer design considerations for R17 RedCap devices. In this contribution, we discussed CSI measurements and reporting procedures for RedCap UE .
CSI Measurements and Reporting 
Based on the link budget evaluation for RedCap UE [6], msg2 and msg3 are bottleneck channels on DL and UL, respectively.  DL and UL coverage recovery for RedCap UE can be triggered by early indication of RedCap UE type during initial access [1-2]. In addition, compact CSI report based on  quantized SS-RSRP measurements can be transmitted by idle/inactive UE to refine the dynamic DL/UL grant for coverage recovery. 
Observation 1: Based on the link budget evaluation for RedCap UE, msg2 and msg3 are bottleneck channels on DL and UL, respectively.  
Observation 2: Considering UL grant for msg3 is carried by msg2, coverage recovery for msg3 cannot be achieved if coverage loss of msg2 cannot be compensated.
Observation 3: For RedCap UE performing RACH or SDT procedure, compact CSI report based on SS-RSRP measurements can be transmitted to improve coverage and co-existence.
Proposal 1: FFS compact CSI reporting of RedCap UE in RRC idle/inactive state.

Different from LTE, there is no always-on CRS signal in NR. In NR R15/16, UE is configured with one or more CSI Resource Settings for channel and interference measurement via higher layer signaling. Moreover, if a UE does not indicate its capability of CSItriggerStateContainingNonactiveBWP,  the UE is not expected to be triggered with a CSI report for a non-active DL BWP. Otherwise, when a UE is triggered with a CSI report for a DL BWP that is non-active when expecting to receive the most recent occasion, no later than the CSI reference resource, of the associated NZP CSI-RS, the UE is not expected to report the CSI for the non-active DL BWP and the CSI report associated with that BWP is omitted. When a UE is triggered with aperiodic NZP CSI-RS in a DL BWP that is non-active when expecting to receive the NZP CSI-RS, the UE is not expected to measure the aperiodic CSI-RS. Furthermore, a non-RedCap UE is only expected to transmit an SRS configured by the higher layer parameter SRS-PosResource within its active UL BWP.
As a baseline, the CSI resource setting and reporting setting of non-RedCap UE can be re-used for RRC_CONNECTED UE. The content of CSI report is specified by reportQuantity, which includes a limited number of combinations including cri-RSRP, ssb-index-RSRP, CRI, RI, LI, CQI, PMI and index of desired precoding matrix. 
[bookmark: OB_Section4]Observation 4: The CSI resource setting and CSI reporting setting of non-RedCap UE can be used as a baseline for RedCap UE. 
Observation 5: To facilitate frequency selective scheduling outside the active DL BWP, UE has to receive CSI-RS on an non-active DL BWP and handles potential collisions with CSI measurement on the active DL BWP. This leads to an increase in UE complexity and RS overhead.
Observation 6: To facilitate frequency selective scheduling outside the active UL BWP, UE needs to transmit SRS on an non-active UL BWP, which increase UE’s complexity and RS overhead, and is not supported by NR R15/16.
[bookmark: _Hlk71639312][bookmark: PROP_Section4]Proposal 2: Frequency selective scheduling outside active BWP is not supported by RedCap UE.

Proposal 3: SRS transmission in non-active UL BWP is not supported by RedCap UE.



Conclusions

Observation 1: Based on the link budget evaluation for RedCap UE, msg2 and msg3 are bottleneck channels on DL and UL, respectively.  
Observation 2: Considering UL grant for msg3 is carried by msg2, coverage recovery for msg3 cannot be achieved if coverage loss of msg2 cannot be compensated.
Observation 3: For RedCap UE performing RACH or SDT procedure, compact CSI report based on SS-RSRP measurements can be transmitted to improve coverage and co-existence.
Observation 4: The CSI resource setting and CSI reporting setting of non-RedCap UE can be used as a baseline for RedCap UE. 
Observation 5: To facilitate frequency selective scheduling outside the active DL BWP, UE has to receive CSI-RS on an non-active DL BWP and handles potential collisions with CSI measurement on the active DL BWP. This leads to an increase in UE complexity and RS overhead.
Observation 6: To facilitate frequency selective scheduling outside the active UL BWP, UE needs to transmit SRS on an non-active UL BWP, which increase UE’s complexity and RS overhead, and is not supported by NR R15/16.
Proposal 1: FFS compact CSI reporting of RedCap UE in RRC idle/inactive state.

Proposal 2: Frequency selective scheduling outside active BWP is not supported by RedCap UE.

Proposal 3: SRS transmission in non-active UL BWP is not supported by RedCap UE.
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