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1 Introduction
During RAN1 104e meeting, relaxed maximum modulation order and relaxed MIMO layer were discussed and the following is the current progress for these two topics. 

	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

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 this contribution, we will continue discuss the remaining issues of these two topics. 
2 Discussion
2.1 Relaxed maximum modulation order

In current NR system, 3 MCS tables are defined in 38.214 and MCS index table 1 is defined as the default one for the non-RedCap.  
[image: image1.png]Table 5.13.1-1: MCS index table 1 for PDSCH Table 5.13.1-2: MCS index table 2 for PDSCH Table 5.1.3.1-3: MCS index table 3 for PDSCH

MCSindex Modulation Order Spectral MCS Index | Modulation Order Spectral MCS Index | Modulation Order Spectral
Target code Rate Rx [1024] ) Target code Rate Rx [1024] ) Tamet code Rate R x [1024] 3

locs Qn effidency s Qn efficiency locs Qn efficiency
o 2 120 0.2344 o 2 120 0.2344 o 2 E 00586
1 2 7 0.3086 1 2 193 03770 1 2 @ 00781
2 2 193 03770 2 2 308 06016 2 2 50 0.0077
3 2 21 0.4902 3 2 449 08770 3 2 64 01250
4 B 308 06016 4 B 602 11758 4 B 78 01523
5 2 a9 07402 5 4 B 14766 5 2 % 01934
6 B a9 08770 6 4 a3 16953 6 B 120 0244
7 2 526 10273 7 4 4% 19141 7 2 157 0.3088
B 2 502 11758 B 4 583 21602 B 2 193 03770
9 2 679 13262 9 4 616 24083 9 2 251 0.4902
10 4 340 13281 10 4 65 25703 0 2 308 0.6016
" 4 w78 14766 " 6 466 27308 n 2 379 0.7402
12 4 @4 16953 12 6 517 30203 2 2 449 08770
13 4 490 19141 13 6 567 3323 3 2 526 10273
4 4 553 21602 4 6 616 36004 u 2 602 11758
15 4 616 24083 15 6 666 29023 5 4 340 1281
16 4 658 25703 16 6 719 42129 % 4 378 14766
7 6 = 25664 7 6 772 4524 7 4 434 16953
18 6 466 27308 18 6 82 48184 8 4 490 19141
19 6 517 30203 19 6 873 51152 19 4 553 21602
20 6 567 3323 2 8 6825 53320 2 4 616 24083
2 6 616 36004 2 B 7 55547 Fl 6 =3 25664
2 6 666 39023 2 8 754 58908 2 6 488 27308
2 6 719 42129 2 B 797 6.2266 3 6 517 30203
2 6 2 4524 2 B 841 65703 2 6 867 2323
25 6 822 48164 25 B 885 60141 E3 6 616 36004
2 6 &3 s1182 2 B 9165 7.1602 » 6 666 29023
2 6 910 53320 2 B 94 7.4083 bl 6 719 42129
2 6 98 55547 2 2 reseved E3 6 772 4534
2 2 reserved 2 4 reseved » 2 reserved
30 4 reserved 30 6 reseved 30 4 reserved
31 6 reserved 31 8 reseved £l 6 reserved





Figure 1 MCS tables in 38.214
One remaining issue regarding relaxed MCS/CQI table is which table is the default one, the default one for non-RedCap or the one with low SE entries. In our view, supporting the low-SE MCS/CQI table as the default one is beneficial for the coverage, especially for the coverage during initial access. But on the other hand, there are other solutions to guarantee the coverage, e.g., TBS scaling for the Msg.2 which is already supported and type A repetition for Msg.3 which is under discussion in the coverage enhancement project. So, from this aspect the motivation to support lower-SE MCS/CQI table as the default one is a little bit weak. Furthermore, supporting low-SE MCS/CQI table as the default one also incur some negative impacts. Firstly, since the default MCS table is different between non-RedCap UEs and the RedCap UEs, then always early indication of RedCap devices via Msg.1 is needed to align the used MCS table for the coming scheduling between g and RedCap UE. While always early indication via Msg.1 would result in PRACH resource fragment, which is not beneficial to the resource utilization efficiency. Secondly, different default MCS table between non-RedCap and RedCap also preclude the possibility of multiplexing the RAR of Recap and RAR of non-RedCap in one PDSCH. And same situation also happens to the paging transmission. Hence, considering the weak motivation and potential side effect, we prefer RedCap and non-RedCap have the same default MCS/CQI table. 
Proposal 1: The default MCS/CQI table for non-RedCap UEs is reused as the default MCS/CQI table for RedCaps. 

The second remaining issue is which CQI/MCS table is mandatory and which CQI/MCS table is optional. For RedCap devices, 256 QAM is supported optionally, so the MCS/CQI table including 256 QAM is optional. As for the low-SE CQI/MCS table, it is one optional capability for the non-RedCap UEs, then for RedCap devices, this capability can be kept as optional as well. As for the default MCS/CQI table defined for RedCap as discussed above, it is natural to make it as mandatory. 

Proposal 2: 

· MCS/CQI table including 256 QAM is optional for RedCap 
· Low-SE MCS/CQI table is optional for RedCap 

2.2 Reduced MIMO layer
In the technique report of the RedCap, it is concluded that small standardization impact is expected for the reduced MIMO layer. In the previous meeting, there was some discussion on whether there is need for modification of DCI fields/formats. In current NR, if 1 MIMO layer is supported or configured, DCI field related to the second TB for example, MCS, RV and NDI would be removed accordingly. Similar handling can be reused for RedCap with 1 MIMO layer as well. Hence, reusing existing mechanism sufficient. There is no need to modify the DCI field/format for reduced MIMO layer. As for the impact on the CSI measurement/report, we don’t see any problem by reusing existing scheme for reduced MIMO layer. So, the need to modify the CSI measurement/ report is weak. 
Proposal 3: There is no need to modify the DCI format/ field for reduced MIMO layer

Proposal 4: There is no need to modify the CSI measurement/ report for reduced MIMO layer

3 Conclusion
In this contribution, we discuss the remaining issues related to relaxed modulation order and relaxed MIMO layer and our proosals are summarized as follows 
Proposal 1: The default MCS/CQI table for non-RedCap UEs is reused as the default MCS/CQI table for RedCaps. 

Proposal 2: 

· MCS/CQI table including 256 QAM is optional for RedCap 

· Low-SE MCS/CQI table is optional for RedCap 

Proposal 3: There is no need to modify the DCI format/ field for reduced MIMO layer

Proposal 4: There is no need to modify the CSI measurement/ report for reduced MIMO layer
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