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In RAN1 #104-e meeting, the UE complexity reduction and related issues caused were discussed. The following agreements were made:
	Agreements:
· For relaxed maximum number of DL MIMO layers: 
· FFS: need for modification of DCI fields/formats
· FFS: need for modification of CSI measurement/reporting
Agreements:
· The MCS tables currently defined are re-used for RedCap UEs
· FFS which MCS table is the default one for RedCap (i.e., the default one for non-RedCap UEs or the one with low SE entries)
· FFS mandatory/optional of the MCS tables
· Note: there is no new MCS table to be introduced for RedCap UEs
Agreements:
· The CQI tables currently defined are re-used for RedCap UEs.
· FFS mandatory/optional of the CQI tables
· There is no new CQI table to be introduced for RedCap UEs


In this contribution, the potential solutions to support each UE complexity reduction feature are analyzed. 

On reduced maximum number of DL MIMO layers 
In the WID [1], DL MIMO layers will be reduced if Rx branches are reduction for RedCap UE as following.
· 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.
In DCI format 1_1 or DCI format 1_2, the field of antenna port (s) occupies 4, 5 or 6 bits, which enables to indicate maximum 4 DMRS ports relative to maximum 4 MIMO layers supported for NR UEs. However, with no more than 2 MIMO layers supported for RedCap UEs, there is no need to indicate more than 2 DMRS ports in the DL scheduling DCI for RedCap UEs. For example, in TS 38.212 Table 7.3.1.2.2-1, the value 9, 10 in antenna port(s) field indicate 3 and 4 DMRS port(s) respectively, which is invalid for RedCap UEs. Therefore, the reduction/modification for DCI antenna port (s) field can be considered. 
Proposal 1: Antenna port (s) field in DCI for RedCap can be considered to be modified for relaxed maximum number of DL MIMO layers.
On reduced maximum modulation order 
In the WID [1], support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE. According to the agreement in RAN1 #104e, there will be no new MCS/CQI table to be introduced for RedCap UEs. In NR R15, Table 5.1.3.1-1 and Table 6.1.4.1-1 are used as the default MCS table for PDSCH and PUSCH respectively. The default table is used for scheduling of Msg2, Msg3, Msg3 retransmission if any, Msg4 and other transmission or reception before RRC configuration. Except Msg2, other PDSCH or PUSCH are all UE specific scheduling, so gNB can schedule the UE according to the reception of each UE’s UL signaling. As defined in [2], the expected transport block error probability of low-SE MCS table is not exceeding 0.00001. It is proposed by some companies to make the lower SE table the default table for 1 Rx branch, while it is also understood that only uplink coverage may be concerned as per the previous discussion during WID revisions and the handling of objectives related to DL coverage enhancement. Moreover, using low-SE MCS table as default may cause over scheduling and resource wasting, especially when the UE is located near the gNB. Since the need of special handling for 1 Rx branch during initial access is unclear, the current default MCS tables seems to be able to provide enough flexibility and reliability for RedCap transmission before RRC setup. Correspondingly, Table 5.2.2.1-2 can be default CQI table for RedCap UEs. 
Proposal 2: Conclude that Table 5.1.3.1-1 and Table 6.1.4.1-1 are reused as the default MCS table, Table 5.2.2.1-2 are reused as the default CQI table for RedCap UEs.
In NR, Table 5.1.3.1-3 (MCS table 3 for PUSCH and PDSCH), Table 5.1.3.1-2 (MCS table 2 for PUSCH) and Table 6.1.4.1-2 (MCS index table 2 for PUSCH with transform precoding and 64QAM) defined in TS 38.214 are optionally supported by R15 UEs. So does the CQI table3 (Table 5.2.2.1-4).  Besides applying the low-SE MCS tables to ensure the reliability, other techniques could be used, such as repetition, retransmission if latency can be met, etc. So there is no necessity to mandatory support low-SE MCS/CQI tables for RedCap UEs.
Moreover, the peak data rate requirement for RedCap UEs can be met with 64QAM (20MHz and 1Tx). So we do not see a necessity to mandatory support 256QAM in UL for RedCap UEs. Correspondingly, Table 5.2.2.1-3 can also be optionally supported for RedCap UEs.
Proposal 3: Conclude that the following tables remain to be optional for RedCap UEs:
· Table 5.1.3.1-3 (MCS table 3 for both PUSCH and PDSCH) defined in TS 38.214;
· Table 6.1.4.1-2 (MCS table 3 for PUSCH with transform precoding and 64QAM) defined in TS 38.214;
· Table 5.1.3.1-2 (MCS table 2 for PUSCH) defined in TS 38.214.
· Table 5.2.2.1-3 (CQI table for 256QAM );
· Table 5.2.2.1-4 (CQI table 3)
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Proposal 1: Antenna port (s) field in DCI for RedCap can be considered to be modified for relaxed maximum number of DL MIMO layers.
Proposal 2: Conclude that Table 5.1.3.1-1 and Table 6.1.4.1-1 are reused as the default MCS table, Table 5.2.2.1-2 are reused as the default CQI table for RedCap UEs.
Proposal 3: Conclude that the following tables remain to be optional for RedCap UEs:
· Table 5.1.3.1-3 (MCS table 3 for both PUSCH and PDSCH) defined in TS 38.214;
· Table 6.1.4.1-2 (MCS table 3 for PUSCH with transform precoding and 64QAM) defined in TS 38.214;
· Table 5.1.3.1-2 (MCS table 2 for PUSCH) defined in TS 38.214.
· Table 5.2.2.1-3 (CQI table for 256QAM );
· Table 5.2.2.1-4 (CQI table 3)
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