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Introduction
[bookmark: _Hlk525462591]In Rel-17 WI for reduced capability devices [1], UE complexity reduction features are to be specified. Two aspects are considered in this agenda item –
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
In RAN1#105-e, the following conclusion and agreements have been made on these aspects –
Conclusion:
· [bookmark: _Hlk77863350]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.

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)

Agreement:
· 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.

Agreement:
· 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.

Agreement:
· 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 this contribution, we address remaining issues related these two aspects of reduced complexity based on [3].
Maximum number of DL MIMO layers
The WI states that for a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported. In addiiton, for a RedCap UE with 1 Rx branch, 1 DL MIMO is supported. Thus, the number of supported DL MIMO layer is directly dependent on the number of Rx branches. During initial access and in idle mode, all downlink transmission uses a single layer, so there is no issue. In connected mode, UE capability is known and the gNB can handle each UE type appropriately. In addition, it has been agreed that the existing capability parameter maxNumberMIMO-LayersPDSCH will be used by the UE to report the maximum number of DL MIMO layers supported by the UE. Therefore, there is no RAN1 specification impact for RedCap UE supporting 1 or 2 downlink MIMO layer.
In RAN1#104-e, two potential optimizations were noted for further study – DCI fields/formats, and CSI measurement/reporting. In RAN1#105-e, it was agreed that modifications to CSI measurement and/or reporting mechanisms are not pursued in Rel-17. With respect to DCI field optimization, it has been proposed that the the size of the antenna port fields in DCI 1_1 can be reduced by at least 1 bit for UE with 1 Rx branch. This, however, is a small optimization and unlikely to improve PDCCH detection performance meaningfully. In addition, there could be a mixture of RedCap UEs with 1 or 2 Rx branches in the network and it would simplify implementation if the same DCI size is used. Therefore, it is proposed that there is no need to optimize DCI size for RedCap UE supporting only 1 DL MIMO layer.
Proposal 1: There is no need to optimize DCI fields/formats for RedCap UE supporting 1 DL MIMO layer.
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973]Maximum modulation order
Agreements related to default and optional MCS and CQI tables were reached in RAN1#105-e. In addition, de-coupling of capabilities for the optional tables were also agreed. One issue discussed in [3] was the optional support for 256-QAM in the uplink. In our view, there is no need to prohibit RedCap UE from optionally supporting 256-QAM in the uplink. Furthermore, if UE supports 256-QAM in the uplink, it should naturally support the 256-QAM MCS table for PUSCH. This issue can be revisited as part of the UE capability discussion.
Another issue mentioned is how UE will indicate support for 256-QAM in the downlink. Here, it should be straightforward to reuse existing capability parameters pdsch-256QAM-FR1 or pdsch-256QAM-FR2. There is no need to introduce new parameters.
In term of support of low-SE MCS table, it has also been proposed that such a feature should be coupled with support for PDSCH/PUSCH slot aggregation. In our views, there is no need to couple the two features together and they can be independently supported by the UE. This issue, however, can also be revisited as part of the UE capability discussion.
Conclusions
In this contribution, we consider remaining aspects of UE complexity reduction related to the number of DL MIMO layers and relaxed modulation order and make the following proposal –
Proposal 1: There is no need to optimize DCI fields/formats for RedCap UE supporting 1 DL MIMO layer.
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