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Background
The following agreements were achieved at RAN1#102 e-meeting [1]. 
	Agreements:
· Study Msg3 PUSCH enhancement in NR coverage enhancement SI
· Study at least Msg3 PUSCH repetition
· FFS the aspects to be enhanced, e.g., signaling indication, repetition pattern, interplay between Msg1 and Msg3, DM-RS enhancements related to repetition etc.
· FFS multiple-antenna techniques.

Agreements:
· Study whether or how to enhance MsgA PUSCH in NR coverage enhancement SI 

Agreements:
If PRACH enhancement is needed, study it in NR coverage enhancement SI, e.g. multiple PRACH transmissions.

Agreements:
Study whether/how to enable potential techniques for early CSI and/or beam refinement for physical channels during initial/random access procedure.

Agreements:
· If PDCCH enhancement is needed based on evaluation, study PDCCH enhancement for NR coverage enhancement 
· Study at least for broadcast PDCCH
· For broadcast PDCCH, it includes a PDCCH monitored in a Type0/0A/1/2-PDCCH CSS set.
· FFS unicast PDCCH
· Study the aspects to be enhanced, e.g., PDCCH repetition.

Agreements:
Further discuss the evaluation of PDSCH and discuss whether/how to enhance PDSCH in NR coverage enhancement SI. 

Agreements:
Enhancement to PUSCH scheduled by RAR UL grant will not consider the optimization specific for CFRA case in NR coverage SI.




Enhancement to channels for random access
In the companion contribution [2], it is identified that at least PUSCH scheduled by RAR UL grant and HARQ-ACK transmission for message 4 PDSCH are the coverage bottleneck. We provide views for those as follows. We also discuss the enhancement on PRACH and msg4 PDSCH.
1.1. PUSCH scheduled by RAR UL grant
Since the TBS for message 3 can be small and no target data rate is defined, repetition in time domain improves coverage. One of the discussion points is how to indicate the number of repetitions. Indication can be based on explicit indication in the RAR UL grant or implicit indication in TDRA table. Since the RAR UL grant has no room for indication of the number of repetitions, we think the implicit indication can be considered.
Proposal 1: The number of repetitions can be implicitly indicated via TDRA table for the PUSCH scheduled by RAR UL grant. The number of repetitions can be configured in each row of the TDRA table provided by RRC.
Further, support of repetition type should be considered. In our view, at least for FDD, repetition type A is enough to support the coverage extension. On the other hand, repetition type B would be required for TDD. Therefore, we propose to support both repetition type A and B for coverage enhancement to PUSCH scheduled by RAR UL grant.
Proposal 2: Repetition type A and B can be supported for coverage enhancement to PUSCH scheduled by RAR UL grant.
1.2. MsgA PUSCH
For a UE configured with 2-step RACH, the UE determines 2-step or 4-step based on RSRP threshold. Specifically, if the measured RSRP with the best beam exceeds the RSRP threshold, then the UE selects 2-step RACH for the on-going random-access procedure. Therefore, in our view, 2-step RACH is not suitable for coverage edge UE, but suitable for coverage middle or center UEs. We don’t think coverage enhancement to msgA PUSCH as high priority. 
Proposal 3: MsgA PUSCH is not high priority for coverage enhancement.
1.3. PRACH
At the last meeting, several companies proposed to discuss PRACH enhancement as well as msg 3 in terms of “interplay” between the PRACH and the msg 3. The logic is that spatial filter selection of the PRACH impacts the msg 3 spatial filter since the current specification specifies to use the same spatial filter for msg 3 as the one for the PRACH. As a candidate solution, multiple PRACH transmission within RAR window is proposed at the last meeting. By transmitting in multiple RACH occasions, the UE can try multiple spatial filters within RAR window. The gNB may detect one or more transmission in the multiple RACH occasions, and identify one RACH occasion with the best quality. When the gNB determines the RACH occasion, the random-access response may be scheduled by DCI format 1_0 with RA-RNTI corresponding to the RACH occasion. Through identification of the RA-RNTI, the UE can understand which RACH occasion has the highest quality.
Although multiple PRACH transmissions within RAR window improves the latency of random-access procedure, it’s unclear if the coverage can be extended. The UE can try multiple spatial filters with the existing specification (i.e., multiple random-access attempts).
Proposal 4: Deprioritize multiple PRACH transmission within RAR window.
1.4. Message 4 PDSCH
As shown in our evaluation, message 4 PDSCH has relatively lower MIL than normal PDSCHs due to smaller beam gain. Therefore, we may consider enhancement to message 4 PDSCH. On the other hand, spatial domain enhancement, such as early CSI or beam refinement seems to have larger impact on current specification. For early CSI, since there is no CSI-RS reception in the initial access procedure, we may need to define CSI-RS reception for idle UE or CSI calculation based on RSs other than CSI-RS (e.g., DMRS). Since CSI-RS reception for idle UEs is being discussed in the power saving SI, we can wait for the decision in the WI. 
Enhanced coverage can be achieved by lower coding rate for message 4, which we think has less specification impacts compared to introducing the CSI-RS reception during the initial access procedure. The lower coding rate transmission has been already supported for paging and msg2 transmission by applying a scaling factor S to the TBS determination procedure.
Proposal 5: If enhancement to message 4 PDSCH is supported, scaling factor S can be applied to PDSCH scheduled by DCI format with TC-RNTI.
1.5. HARQ-ACK for Msg 4 PDSCH
As shown in our evaluation, acknowledgement response for message 4 PDSCH has narrower coverage than other DL channels. This is because it uses cell-specific PUCCH resources configured by SIB1 which doesn’t provide repetitions. Therefore, we propose to consider supporting repetitions for it in CE SI.
Proposal 6: Consider repetitions for cell-specific PUCCH.
Conclusion
In this contribution, we have the following proposals:
Proposal 1: The number of repetitions can be implicitly indicated via TDRA table for the PUSCH scheduled by RAR UL grant. The number of repetitions can be configured in each row of the TDRA table provided by RRC.
Proposal 2: Repetition type A and B can be supported for coverage enhancement to PUSCH scheduled by RAR UL grant.
Proposal 3: MsgA PUSCH is not high priority for coverage enhancement.
Proposal 4: Deprioritize multiple PRACH transmission within RAR window.
Proposal 5: If enhancement to message 4 PDSCH is supported, scaling factor S can be applied to PDSCH scheduled by DCI format with TC-RNTI.
Proposal 6: Consider repetitions for cell-specific PUCCH.
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