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Introduction
[bookmark: _Hlk510705081]In this contribution we express our views on the repetition indication for Msg3 re-transmission, with specific focus on which MCS indices can be signaled via the repurposed MCS field of DCI format 0_0 with CRC scrambled by TC-RNTI. 
Discussion
In RAN1 #107-e, the following was agreed 
	Agreement
For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
· If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 

Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
· FFS: [8] MCS index to be used for Msg3 re-transmission



Additionally, it was agreed that the following higher layer parameter is used by NW to configure four candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value
	Per (UE, Cell, TRP…)
	UE-specific or Cell-specific
	Specification

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	mcs-Msg3Repetition
	new
	Configure four candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant.
	SEQUENCE (SIZE (4)) OF INTEGER (0..15)
	{0, 1, 2, 3}
	in SIB1
	Cell-specific
	38,331



Based on the above, the missing aspect to complete the design of the feature is related to the MCS indices for PUSCH transmission scheduled by DCI 0_0 with CRC scrambled with TC-RNTI. 
According to existing agreements, up to 8 MCS indices can be indicated via the 3 bits of the re-purposed MCS field of the DCI format 0_0 with CRC scrambled by TC-RNTI dedicated to MCS index indication. In this context, the need of supporting MCS indices larger than MCS#7 is unclear, as shown in our companion paper [2]. Indeed, larger MCS indices would not be suitable for coverage shortage scenarios. This would also yield overall simpler signalling structure for SIB1, given that no additional higher layer parameters to configure a set of 8 cell specific MCS indices would be needed (differently for the UL RAR case).
At the same time, it could be argued that MCS indices from 0 to 7 are associated to the same modulation order as MCS#8 and MCS#9, i.e., 2, as shown in the table below. 
	MCS Index
IMCS
	Modulation Order
Qm
	Target code Rate x [1024]
R
	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



While the fact that MCS#8 and MCS#9 are associated to the same modulation as MCS indices from #0 to #7 is irrefutable, so it is the impact of the larger code rate, i.e., larger than 2/3, on the expected MCL/MPL, as shown in our companion paper [2]. Therein, in fact, results for MCS#8 (and small number of allocated PRBs) were almost always worse than their lower MCS index counterpart. In this sense, we are not sure that such a limited potential advantage may justify the introduction of a new higher layer parameter to allow the cell specific configuration of MCS indices for Msg3 repetitions scheduled via DCI 0_0 with CRC scrambled with TC-RNTI. Therefore, we suggest taking the simpler route and support MCS#0 to MCS#7 as the only possible configuration option in this case.
Proposal 1. For the indication of the MCS index for the re-transmission of Msg3 with repetitions over PUSCH, support the 8 indices from MCS#0 to MCS#7. 
Proposal 2. No additional higher layer parameter is introduced in SIB1 to configure cell specific MCS indices for the re-transmission of Msg3 with repetitions over PUSCH.
Conclusion
In this contribution, we expressed our views on the repetition indication for Msg3 re-transmission, with specific focus on the which MCS indices can be signaled via the repurposed MCS field of DCI 0_0 with CRC scrambled with TC-RNTI.
We made the following proposals:
Proposal 1. For the indication of the MCS index for the PUSCH re-transmission of Msg3 repetitions, support the 8 indices from MCS#0 to MCS#7. 
Proposal 2. No additional higher layer parameter is introduced in SIB1 to configure cell specific MCS indices for the re-transmission of Msg3 with repetitions over PUSCH.
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