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Introduction
In this contribution, we consider the support of Type A Msg3 repetitions agreed in [1] for the following aspects:
· Determination of available slot for Msg3 repetition by FDD UEs,
· Default values of MCS index for Msg3 retransmission
· Candidate values of Msg3 repetition factor.
Discussion
Determination of available slots by FDD UEs
There was no explicit discussion or agreement on how FDD UEs determine available slots for Msg3 repetition, as it is still missing in section 8.3 of 38.213 v17.0.0. However, section 6.1.2.1 of 38.214 v17.0.0, as quoted below, says an FDD UE determines N*K consecutive slots for Msg3 repetition. In other words, both HD-FDD and FD-FDD UEs consider all slots as available slots in the first step. This would cause ambiguity between a gNB and a HD-FDD UE.
	For paired spectrum and SUL band:
· The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 


It is still unclear on whether SSB is prioritized over Msg3 (re)transmission for HD-FDD UEs as the following agreement in RAN1#107e shows.
	Agreement: (RAN1#107e)
· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission



With the current specification in 38.214 that all slots are available slots for FDD UEs, if it is agreed that SSB is prioritized over Msg3 (re)transmission for a HD-FDD UE, the UE cancels the Msg3 transmission in the slot overlapping with SSB transmission by reusing legacy dropping rules, leaving gNB unaware of the cancellation and to blindly detect UL transmission, because the gNB doesn’t know the UE’s duplex capability until the RRC connection is established.

· If all slots as available slots for FDD UEs, and a HD-FDD UE drops the Msg3 transmission in a slot overlapping with SSB transmission, the gNB, which is unaware of the UE duplex capability during random access, has to blindly detect UL transmission.
A solution to avoid the ambiguity is that HD-FDD UEs and FD-FDD UEs consider the slot overlapping with SSB transmission in the serving cell as an unavailable slot, although it means the slots overlapping with SSB transmission won’t be used for UL transmission by FD-FDD UEs.

· [bookmark: _Hlk92796584]HD-FDD UEs and FD-FDD UEs consider a slot that overlaps with a symbol of an SS/PBCH block with the index provided by ssb-PositionInBurst as an unavailable slot in the first step of determining available slots.
[bookmark: _Hlk86846557]Default values of MCS index for Msg3 retransmission
Indication of the MCS index by the 2 LSBs of the MCS information field in RAR for Msg3 initial transmission was agreed in RAN1#107e and reflected in 38.214 v17.0.0 as follows. The MCS index for Msg3 retransmission is indicated by the 3 LSBs of the MCS information field in DCI 0_0. In this section, we discuss the FFS issue on default values of MCS indexes for Msg3 retransmission.
	in section 6.1.4.1 in 38.214 v17.0.0
-	elseif for PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
Table 6.1.4.1-3: MCS index IMCS as a function of 2 LSBs of MCS information field
	mcs-Msg3Repetition is configured
	
	mcs-Msg3Repetitions is not configured

	Codepoint
	IMCS
	
	Codepoint
	IMCS

	00
	First value of mcs-Msg3Repetition
	
	00
	0

	01
	Second value of mcs-Msg3Repetition
	
	01
	1

	10
	Third value of mcs-Msg3Repetition
	
	10
	2

	11
	Fourth value of mcs-Msg3Repetition
	
	11
	3






	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


For initial transmission of Msg3 repetition, the 2 LSB bits of MCS information field in RAR indicate four candidate MCS indexes. If they are not configured in SIB1, the lowest MCS indexes, i.e. MCS 0~3, are applied. The same mechanism can be reused for Msg3 re-transmission. The 3 LSB bits of MCS information field in DCI 0_0 can indicate eight candidate MCS indexes. If they are not configured in SIB1, the default values are MCS 0~7.

· [bookmark: _Hlk92796589]If the eight candidate MCS indexes are not configured in SIB1, the default values of MCS index for Msg3 retransmission are MCS 0~7.
Candidate values of Msg3 repetition factor
The value range of numberOfMsg3Repetitions was discussed in RAN1#107e without consensus. The basis of the discussion is an early working assumption. 
	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.


In addition to {1, 2, 3, 4, 7, 8}, {12, 16} can be supported as possible values of numberOfMsg3Repetitions. It is up to gNB to configure four possible values in SIB1.

· [bookmark: _Hlk92796594]In addition to {1, 2, 3, 4, 7, 8}, {12, 16} can be supported as candidate values of numberOfMsg3Repetitions.
Summary
In this contribution, we consider the remaining issues for the support of Type A Msg3 repetitions. We have following observation and proposals based on the discussions.
Observation:
1. If all slots as available slots for FDD UEs, and a HD-FDD UE drops the Msg3 transmission in a slot overlapping with SSB transmission, the gNB, which is unaware of the UE duplex capability during random access, has to blindly detect UL transmission.
Proposals:
1. HD-FDD UEs and FD-FDD UEs consider a slot that overlaps with a symbol of an SS/PBCH block with the index provided by ssb-PositionInBurst as an unavailable slot in the first step of determining available slots.
2. If the eight candidate MCS indexes are not configured in SIB1, the default values of MCS index for Msg3 retransmission are MCS 0~7.
3. In addition to {1, 2, 3, 4, 7, 8}, {12, 16} can be supported as candidate values of numberOfMsg3Repetitions.
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