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Introduction
In RAN1#106 meeting, several issues related to type A PUSCH repetitions for Msg3 were discussed, and the following agreements and working assumption were reached [1].
	Agreement 
Do NOT support fallback RAR UL grant in 2-step RACH for indicating Msg3 repetition. 

Agreement 
The separate preambles for requesting Msg3 repetition could be configured only in an RO configured with 4-step RACH preambles not for requesting Msg3 repetition.

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.
· K=1. 
· 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.

Agreement 
· Support at least repetition factor K = {2, 4} for Msg3 PUSCH repetition. 
·  FFS whether to support other values, e.g., 8. 
· Note: K=1 is supported and how to support K=1 is FFS.  

Agreement
· The available slot of Msg3 PUSCH repetition is only determined by the tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, no other additional Rel-16 signals/signalings will be considered. 
· If a symbol for Msg3 repetition in a slot overlaps with SSB transmission [FFS:N Gap symbols after SSB], the slot is determined as not available during the counting of repetitions. As there is no Msg3 repetition in the slot, no Msg3 repetition omission applies to the slot.

Agreement 
Do not support TBoMS for Msg3 in Rel-17 coverage enhancement WI.


This contribution discuss the remaining issues concerning type A PUSCH repetitions for Msg3. 

Differentiation and triggering mechanisms for Msg3 repetition
Additional support of using separate RO for requesting Msg3 repetition 
For Msg3 PUSCH repetition, a UE can request Msg3 PUSCH repetition via separate PRACH resources. Based on the agreements in RAN1#105b, the option of “support use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs” was agreed, whether to additionally support one (& only one) more option is FFS. The difference between two additional options is, the remaining ROs not available for legacy UEs can be used or not, as list below.
	· whether or not to additionally support one (& only one) more option:
· E.g., option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g., Option 3: Use separate RO, which include
· the separate RO configured by a separate RACH configuration index from legacy UE, and
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.


From our perspective, option 2, i.e., use the separate RO configured by a separate PRACH configuration index from legacy UEs could be enough. The use of the remaining ROs may require new SSB to RO mapping rules, and the ROs not used by PRACH in legacy can be used by other purpose. Therefore, we prefer option 2. 
However, as discussed in the last meeting, this issue is related to other Rel-17 features, which will be discussed in the common session in RAN2, therefore, RAN1 can discuss this issue latter, if necessary.

UE capability of supporting Msg3 PUSCH repetition
Regarding the issue whether the UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual. 
In our understanding, if a UE requests Msg3 repetition, it means the UE reports its capability implicitly. But based on the agreed option 2-1, only those UEs in poor coverage will send the request, if the UE capability of supporting Msg3 PUSCH repetition cannot be reported after initial access, the gNB would not know how many of UEs in the cell is capable of Msg3 repetition, it would be adverse to gNB for better adjustment of the PRACH resource configuration.
In this regards, we think the UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure.
Proposal 1: The UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual.

Indication of the number of repetitions for Msg3 
Indication of the number of repetitions
For Msg3 initial transmission, the following WA was reached for repetition indication in RAN1#106-e. 
	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.
· K=1. 
· 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. 


For the above alternatives, we prefer Alt1, since TDRA based solution has smallest flexibility impacts compared to others. Besides, TDRA based solution is already applied in Rel-16 PUSCH repetition number indication. 
For TDRA based solution, there are two different options to configure a new TDRA table. The difference between these two ways for the new TDRA table is, the separate new indications (i.e., for K2, mapping type, SLIV and repetition factor) are included in the new TDRA table or not. 
As mentioned by companies in the last meeting, option 1 brings huge overhead (e.g., 1000bits), while option 2 may impact the scheduling flexibility. From our perspective, the increase of such a payload of SIB1 may not be acceptable, while for the scheduling flexibility, as there are 16 entries in a TDRA table, the scheduling flexibility may decrease, but it can still be guaranteed to a certain level. Therefore, option 2 of TDRA based solution is preferred.
Proposal 2: For indication of the number of repetition of Msg3 initial transmission, TDRA information field (i.e., Alt 1) is chosen. 
Proposal 3: The new TDRA table is configured by SIB1, and the new TDRA table includes legacy indication for K2, mapping type and SLIV from legacy TDRA table, and new indication for repetition factor (i.e., Option 2).

Interpretation of the information field
For interpretation of the information field, the following agreements were reached in RAN1#106-e.
	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.


For the above options, option 1 is an implicit way to indicate whether the UE should apply legacy TDRA table (legacy interpretation about the TPC/MCS information field) or new TDRA table (new interpretation about the TPC/MCS information field), while option 2 is an explicit way.
In our view, both options are workable, but option 1 is much simpler compared to option 2, since it does not need to introduce another indication. In addition, as repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field, the gNB can still schedule Msg3 without repetition for the UE requesting Msg3 repetition. Therefore, Option 1 is preferred for us.
Proposal 4: For the issue on how a UE should interpret the selected information field for indication of the number of repetitions, option 1 is preferred.

Conclusions
In this contribution, we have the following observation and proposals: 
Proposal 1: The UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual.
Proposal 2: For indication of the number of repetition of Msg3 initial transmission, TDRA information field (i.e., Alt 1) is chosen. 
Proposal 3: The new TDRA table is configured by SIB1, and the new TDRA table includes legacy indication for K2, mapping type and SLIV from legacy TDRA table, and new indication for repetition factor (i.e., Option 2).
Proposal 4: For the issue on how a UE should interpret the selected information field for indication of the number of repetitions, option 1 is preferred.
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