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Discussion
1      Introduction
In RAN1 #106 meeting, the following working assumption and agreements were achieved for type A Msg.3 PUSCH repetitions [1].
	Working Assumption

Down-select only one from the following methods for indication of the number of repetition of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, introducing a new configurable TDRA table including the repetition factors.
·  The new TDRA table is configured by SIB1, with selecting one of the two options below. 

· Option 1: The new TDRA table includes separate new indication for K2, mapping type, SLIV and repetition factor. 

· Option 2: The new TDRA table includes legacy indication for K2, mapping type and SLIV from legacy TDRA table, and new indication for repetition factor.

·  If a new TDRA table is not configured, the legacy default TDRA table is used, and repetition factor K=1 is applied.

· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.

· X MSB bits of the MCS information field are used for repetition indication. 
·  FFS the value of X.
·  FFS whether the X bits are directly used for indicating the repetition factor (i.e., the decimal value of X is equal to the repetition factor) or used for selecting one repetition factor from a predefined/SIB1 configured set. 

· Alt 3: If TPC information field is chosen, repurpose the TPC information field by selecting one of the two options below.
· Option 1: X LSB bits of the TPC information field are used for repetition indication. 
·  FFS the value of X.
·  FFS whether the X bits are directly used for indicating the repetition factor (i.e., the decimal value of X is equal to the repetition factor) or used for selecting one repetition factor from a predefined/SIB1 configured set. 

· Option 2: A predefined TPC command table with including repetition factor K is introduced. 
·  FFS details. 
Agreement 
Down-select one of the two options on how a UE should interpret the selected information field for indication of the number of repetitions.

· Option 1:

· When a UE requests Msg3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.

· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.

· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

· Option 2:

· When a UE requests Msg3 repetition, gNB schedules Msg3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg3 with or without repetition by respectively using repurposed information field or legacy interpretation of information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the information field, is indicated by gNB. 

· FFS details, e.g. implicit or explicit indication or predefined.

· Repetition factor K=1 is NOT included in the TDRA table or one entry/codepoint of the repurposed information field.

· When the UE doesn't request Msg3 repetition (including legacy UE), gNB schedules Msg3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the information field.


This contribution provides some considerations about type A Msg.3 PUSCH repetitions for discussion.

2      Discussion
2.1     Repetition factor indication for Msg3 initial/re-transmission
UE interpretation of RAR information filed
Currently, two options on how a UE should interpret the selected information field for indication of the number of repetitions are agreed to be down-selected.

In our view, Option 2 needs additional bits/signaling, since it is already difficult to provide indication bits for repetition factor, Option 2 is not our preference. We think implicit interpretation scheme is preferred, i.e. we prefer Option 1. The only issue for Option 1 is: when TDRA field is selected to indicate the repetition factor and UE is not scheduled to perform Msg3 repetitions, some schedule limitations may exist, since the entries of TDRA table is limited to 16.
Thus, actually, the issue of UE interpretation of RAR information filed is related to the selected RAR field of Msg3 repetition factor indication. If TDRA field is not selected, we think Option 1 is enough for interpretation.
Information filed for Msg3 repetition factor indication
We think the pros can cons for each RAR field to indicate Msg3 repetition factor is quite clear. From our point of view, TDRA and MCS are our first two preferences. Between TPC and MCS, we think the overall impact is smaller if MCS is selected. Thus, for us, the selection is between TDRA and MCS. For TDRA, as analysed previously in UE interpretation, the proper interpretation method for TDRA is Option 2, which needs additional bit/signalling to indicate whether to apply new or the legacy TDRA table. Thus, we think MCS field is better because implicitly interpretation can be applied.
Proposal 1: For UE interpretation of the selected information field for indication of the number of Msg3 repetitions, Option 1 is preferred.

Proposal 2: For indication of the number of repetition of Msg3 initial transmission, Alt 2 is preferred, i.e. MCS field is chosen.
2.2     Support of intra-slot FH for Msg3 PUSCH with repetition
Although inter-slot FH for Msg3 PUSCH with repetition is supported in Rel-17, we think the support of intra-slot FH is needed and benefit to the network. We don’t want to put additional restrictions on the scheduling. Moreover, when intra-slot FH is supported for Msg3 PUSCH with repetition, the spec impact is very small. Just like the FH mode configuration of normal PUSCH, one enumerate parameter can be added in SIB1 and indicate intra-slot or inter-slot frequency hopping mode. Then, the frequency hopping flag in RAR UL grant can be used to indicate whether the configured frequency hopping mode is enabled/disabled. Moreover, as we analyse in the previous section, repetition factor equal to 1 should be included in the repetition factor set of Msg3 repetition. Thus, for repetition factor equal to 1, it can be seen as a special case for repetition. For this case, only intra-slot FH can be enabled.
Proposal 3: Support intra-slot FH for Msg3 PUSCH with repetition. The frequency hopping mode can be configured in SIB1.
3      Conclusion
In this contribution, we discuss type A Msg.3 PUSCH repetitions and have the following proposals:
Proposal 1: For UE interpretation of the selected information field for indication of the number of Msg3 repetitions, Option 1 is preferred.

Proposal 2: For indication of the number of repetition of Msg3 initial transmission, Alt 2 is preferred, i.e. MCS field is chosen.
Proposal 3: Support intra-slot FH for Msg3 PUSCH with repetition. The frequency hopping mode can be configured in SIB1.
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