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Introduction
In the RAN1#104e meeting, the enhancements on the type A PUSCH repetition for Msg 3 was discussed. And several agreements have been achieved [1]. The agreements are listed in the correspondent sections.

In this contribution, we provide our views on the support of enhancements studied for PUSCH, indication of repetition numbers, differentiation of CE UEs and legacy UEs. 
Discussion
1 
2 
Support of enhancements studied for PUSCH
The enhancement of Type A PUSCH repetitions of Msg 3 was captured in the WID. The enhancements of the Msg 3 should follow the mechanisms of PUSCH type A repetition at least for the mechanisms of counting based on the available UL slots. The maximum number of repetitions of Msg 3 is not necessarily same as the PUSCH, since the Msg 3 have a much larger coverage than PUSCH. 

Proposal 1:
The enhancements of Type A PUSCH repetition for Msg 3 should follow the conclusion of PUSCH Type A repetition enhancements, at least for part of counting the basis of available uplink slots.

For the other enhancements to the PUSCH, there is no need to consider to TB processing over multiple slot PUSCH. The process time of Msg 3 could be extended if the TB is allocated to multiple slots. But the joint channel estimation could be considered for the Msg3 if the condition is allowed. As illustrated in [2], repetition of Msg 3 could bring 2.25dB coverage improvement. And the joint channel estimation could bring additional 1.75dB based on 2 slots repetitions. The joint channel estimation could also reduce the repetition number, shortening the procedure of repetitions.

Observation 1:
The joint channel estimation could bring additional 1.75dB coverage gain when 2 slot repetitions are considered.

Proposal 2:
The joint channel estimation should be considered for the enhancements of the coverage of Msg 3, which could reduce the repetition number of Msg 3.
Indication of the number of repetitions for Msg3
In the last meeting, the indication of Msg 3 repetition number for initial transmission and re-transmission was discussed. And several agreements have been achieved as below. 
	[bookmark: _Hlk68169804]Agreements:
· For indication of the number of repetitions for Msg3 initial transmission, down-select one option from the options below.
· Option1: UL grant scheduling Msg3.
· FFS details.
· FFS fallbackRAR UL grant. 
· Note: Optimization specific for fallbackRAR UL grant in 2-step RACH is not considered in Rel-17 CovEnh WI, if supported.
· Option2: DCI format 1_0 with CRC scrambled by RA-RNTI
· FFS details. 
· Option3: SIB1 only
· Any modifications of RAR UL grant or DCI format 1_0 with CRC scrambled by RA-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the RAR or DCI format 1_0 with CRC scrambled by RA-RNTI respectively

Agreements:
· For indication of the number of repetitions for Msg3 re-transmission, down-select one option from the options below.
· Option1: DCI format 0_0 with CRC scrambled by TC-RNTI.
· FFS details.
· Any modifications of DCI format 0_0 with CRC scrambled by TC-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the DCI format 0_0 with CRC scrambled by TC-RNTI.
· Option2: Can be determined based on the repetition number for Msg3 initial transmission



Three options are provided according to the agreement of initial transmission of Msg 3 repetitions. The option 1 is within the UL grant scheduling. As the time domain resources are indicated within the UL grant, the repetition number could be associated with the TDRA indications. The option 2, DCI format 1_0 with CRC scrambled by RA-RNTI, is used for the DL scheduling and is not straightforward to further indicate the information related with uplink transmission indications within the payload in PDSCH. The option 3 is broadcast the repetition number through the SIB1. Since the coverage situation of UEs could be different, single value of repetition number would lose the flexibility for UE to adapt different situation. 

Proposal 3: 
Indicating the repetition number for Msg 3 initial transmission through UL grant scheduling Msg 3 (option 1) is preferred

For the Msg 3 re-transmission, the DCI format 0_0 with CRC scrambled by TC-RNTI could be reused to indicate the repetition numbers, no matter with the reserved bits or through the TDRA like indications. The DCI indicated repetition number could provide the flexibility of adapting the repetition number. Once the repetition number in the first transmission is not enough, or the gNB want to reduce the Msg 3 transmission latency, the repetition number could be increased. Or in case that gNB has higher priority transmissions, gNB could reduce the repetition number of re-transmissions. Option 2 only follow the repetition number of Msg 3 initial transmission. The benefit is that impact to the DCI is marginal. The option 1 is slightly preferred. 

Proposal 4:
Indication of the number of repetitions for Msg3 re-transmission through DCI format 0_0 with CRC scrambled by TC-RNTI (option 1) is slightly preferred.

Differentiation between CE UEs and legacy UEs
In the last meeting, 4 options were discussed for differentiation between CE UE and legacy UE.

	Agreements:
For Msg3 PUSCH repetition, the following options are considered, aiming for down-selection in RAN1#104b-e:
· Option 1-1: For gNB scheduled Msg3 PUSCH repetition without UE request,
· A UE indicates to support of Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· For a UE supporting Msg3 PUSCH repetition, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· FFS details if any.
· Option 1-2: For gNB scheduled Msg3 PUSCH repetition without UE request,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· For UE does not support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH without repetition
· For UE does support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH with repetition as indicated by gNB and UE uses, e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Note: e.g., this can be for differentiation between UEs not supporting Msg3 PUSCH repetition and Rel-17 CE UEs supporting Msg3 PUSCH repetition or between RACH procedure with Msg3 PUSCH repetition and Msg3 PUSCH without repetition, etc.
· gNB blindly decodes Msg3 PUSCH with two different assumptions, w/ and w/o repetition.
· FFS details if any.
· Option 2-1: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is triggered by UE, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS details if any.
· Option 2-2: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· If Msg3 PUSCH repetition is scheduled, UE transmits Msg3 PUSCH with or without repetition. If UE transmits Msg3 PUSCH repetition, the number of repetition follows the indication of gNB and UE uses e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· FFS details if any.
Other options are not precluded. 



For the type A PUSCH repetition for Msg 3, two aspects should be considered. The first one is capability of CE should be identified before gNB scheduling the repetition transmissions. The gNB could allocate repetitions to the UEs which support the function and allocate the resource efficiently. When the UEs which do not support the Msg 3 repetition are scheduled, the occasions expect the 1st transmission would be wasted and could not be scheduled for other UEs. Since the uplink slots are mostly consecutive, gNB do not have the chance and capabilities to scheduling other UEs in the unused slots. Since the gNB do not know whether there are or how many CE UEs camped in the cell, the gNB should always vacant a few consecutive uplink slots for the CE UEs who support the Msg3 repetitions.
The 2nd aspect is to try to avoid blind decoding. Though a separated DMRS configuration could be used to identify transmission repetitions and reduce the possibility that the desired signals are combined with only noise which would degrade the performances. But the blind decoding of DMRS means that, for each Msg 3 transmission, the gNB should try to use different sequences or configurations. The complexity and latency would be increased. 

Proposal 5:
The CE UE should be identified before gNB scheduling Msg 3 repetitions.

Proposal 6:
The blind decoding of DMRS to identify UE capability of Msg 3 repetition should be avoid.

Considering the aspects discussed above, the Option 1-2 and 2-2 are deprioritized. Then the option 1-1 is to use the PRACH resources to identify the UE capability only, no matter that the gNB would schedule the UE with or without Msg 3 repetition. And no information about the coverage situation of UE is provided to the gNB. The option 2-1 combine the UE capability reporting and repetition request together. If the UE has the capability of Msg 3 repetitions and in the condition that needs the enhancement, the UE could select the specific PRACH resources to request for repetition transmission. Compared with the option 1-1, option 2-1 is more efficient and could save the limited resources of PRACH, as in many situations that a UE may support the CE capability but may not need the Msg 3 repetitions. For those UEs, the specific PRACH resources to identify the CE capability could be saved. For the UE who need the Msg 3 repetition, they could provide more information to gNB to facilitate the decision of repetition numbers. The PRACH resources could be divided into several groups to present different coverage levels. UE can chose the PRACH resources to reflect the coverage situation according to the measurements.

Proposal 7:
Option 2-1 is preferred, since the PRACH resources could be saved for the UEs who has the Msg 3 repetition capability but may not in the situation that needs the repetition transmissions.

Proposal 8:
A coverage level information could be provided by UE to facilitate the decision of repetition numbers at gNB. 

Conclusions
In this contribution, we provide our views on the support of enhancements studied for PUSCH, indication of repetition numbers, differentiation of CE UEs and legacy UEs. The observations and proposals are as below.
Observation 1:
The joint channel estimation could bring additional 1.75dB coverage gain when 2 slot repetitions are considered.

Proposal 1:
The enhancements of Type A PUSCH repetition for Msg 3 should follow the conclusion of PUSCH Type A repetition enhancements, at least for part of counting the basis of available uplink slots.

Proposal 2:
The joint channel estimation should be considered for the enhancements of the coverage of Msg 3, which could reduce the repetition number of Msg 3.

Proposal 3: 
Indicating the repetition number for Msg 3 initial transmission through UL grant scheduling Msg 3 (option 1) is preferred

Proposal 4:
Indication of the number of repetitions for Msg3 re-transmission through DCI format 0_0 with CRC scrambled by TC-RNTI (option 1) is slightly preferred.

Proposal 5:
The CE UE should be identified before gNB scheduling Msg 3 repetitions.

Proposal 6:
The blind decoding of DMRS to identify UE capability of Msg 3 repetition should be avoid.

Proposal 7:
Option 1-2 is preferred, since the PRACH resources could be saved for the UEs who has the Msg 3 repetition capability but may not in the situation that needs the repetition transmissions.

Proposal 8:
A coverage level information could be provided by UE to facilitate the decision of repetition numbers at gNB. 
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