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Introduction
[bookmark: _Hlk22834419]In RAN1 #104-e, the following agreements were made for MIMO layer reduction for RedCap UE:
	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


In RAN1 #104-e, the following agreements were made for relaxed maximum modulation order for RedCap UE:
	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


This contribution discusses the support of RedCap UE with bandwidth reduction. 
Relaxed maximum number of DL MIMO layers
[bookmark: _Toc68636458]DCI format 1_0 is needed as fallback DCI formats during initial access, which should be kept the same.
In current NR, for DCI format 1_1, 4, 5, or 6 bits can be configured for the field of antenna port(s).  However, for the UE only support single layer, this filed can be removed or with reduced bits. On the other hand, DCI format 1_2 can  be configured with 0, 4, 5, or 6 bits for this field, which only support single layer as DCI format 1_0. As analysis in [1], compact DCI (DCI format x_2) is benefit for the PDCCH performance and reduce PDCCH blocking rate. For Reduced DL MIMO layers, DCI format 1_2 can be a starting point for DCI format. 
Proposal 1:  DCI format 1_2 can be a starting point for the DCI design for relaxed MIMO layer.  
Relaxed maximum modulation order
In RAN1#104e, it was agreed that the MCS tables and CQI tables currently defined are re-used for RedCap UEs, with FFS on which one is default table and mandatory/optional. The motivation for using low SE tables is to improve coverage. However, based on the study in SI phase, current MCS table, potentially with TB scaling, is sufficient for initial access. Non-Redcap UE will use MCS Table 1 as default table during initial access. If low SE table is the default table, gNB has to configure separate PRACH resource to differentiate RedCap UEs from non-RedCap UEs. However, this is not align with the current WID, which can be configurable by the network. Therefore, Redcap UE and non-Redcap UE should use the same default table. 
Proposal 2: RedCap UEs use the same MCS table as default table with non-RedCap UEs.
On the other hand, low SE table is benefit for coverage or high reliability. However, for most of the cases, current default table is sufficient. Considering the low complexity of RedCap UE the low SE table can be supported optionally, with corresponding CQI table.
Proposal 3: MCS Table 3 and corresponding CQI table 3 can be optionally supported by RedCap UE.
		MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x [1024]
	Spectral
efficiency

	0
	2
	120
	0.2344

	1
	2
	157
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	438
	2.5664

	18
	6
	466
	2.7305

	19
	6
	517
	3.0293

	20
	6
	567
	3.3223

	21
	6
	616
	3.6094

	22
	6
	666
	3.9023

	23
	6
	719
	4.2129

	24
	6
	772
	4.5234

	25
	6
	822
	4.8164

	26
	6
	873
	5.1152

	27
	6
	910
	5.3320

	28
	6
	948
	5.5547

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved



(a) MCS index table 1 
		MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x [1024]
	Spectral
efficiency

	0
	2
	30
	0.0586

	1
	2
	40
	0.0781

	2
	2
	50
	0.0977

	3
	2
	64
	0.1250

	4
	2
	78
	0.1523

	5
	2
	99
	0.1934

	6
	2
	120
	 0.2344

	7
	2
	157
	 0.3066

	8
	2
	193
	 0.3770

	9
	2
	251
	 0.4902

	10
	2
	308
	 0.6016

	11
	2
	379
	 0.7402

	12
	2
	449
	 0.8770

	13
	2
	526
	 1.0273

	14
	2
	602
	 1.1758

	15
	4
	340
	 1.3281

	16
	4
	378
	 1.4766

	17
	4
	434
	 1.6953

	18
	4
	490
	 1.9141

	19
	4
	553
	 2.1602

	20
	4
	616
	 2.4063

	21
	6
	438
	 2.5664

	22
	6
	466
	 2.7305

	23
	6
	517
	 3.0293

	24
	6
	567
	 3.3223

	25
	6
	616
	 3.6094

	26
	6
	666
	 3.9023

	27
	6
	719
	 4.2129

	28
	6
	772
	 4.5234

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved



(b) MCS index table 3 



Conclusion
This paper discusses other aspects of UE complexity reduction. The following proposals are made:
Proposal 1:  DCI format 1_2 can be a starting point for the DCI design for relaxed MIMO layer.  
Proposal 2: RedCap UEs use the same MCS table as default table with non-RedCap UEs.
[bookmark: _GoBack]Proposal 3: MCS Table 3 and corresponding CQI table 3 can be optionally supported by RedCap UE.
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