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1. Introduction
In the last RAN1#74bis meeting, some agreements on PRACH coverage improvement were reached as follows. 

Agreement:
· For PRACH multiplexing scheme, CDM, and/or TDM and/or FDM are supported
Working assumption:
· Repeating the existing preamble formats for PRACH enhancement 

· Relaxing PRACH requirement is FFS
· Frequency hopping is FFS
Agreement:
· After the initial random access procedure, for a physical channel using repetition, the repetition level is up to network
Agreements:
· Multiple PRACH repetition levels are supported

· FFS: For initial random access, there is one to one mapping between PRACH repetition level and PRACH resource set. UE selects a PRACH repetition level and transmits the PRACH preamble using the PRACH resource set according to the selected PRACH repetition level

· FFS: details of PRACH resource set, repetition levels

· FFS: details of random access procedure including initial selection for repetition level

· FFS during initial random access procedure if repetition level associated with transmission of Msg2/3/4 can be semi-statically configured, dynamically signalled, or predefined
· Continue investigations on frequency of initial random access with specific proposals how UE will determine PRACH repetition level for initial access, how respective resources will be signalled, until RAN1 #75 meeting
In this contribution, we present our considerations on open issues mentioned above focusing on the determination of repetition levels for transmissions during and after initial random access procedure and the PRACH multiplexing scheme. 
2. Determination of repetition levels during and after initial random access procedure
The contention based random access procedure outlined in Figure 1[1] is taken as an example to analyze how to determine the repetition levels for transmissions during and after initial random access procedure.
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Figure 1:  Contention based Random Access Procedure
We first give our considerations on the determination of repetition levels in the four steps of the contention based random access procedures as follows.

1) Random Access Preamble on RACH in uplink (Msg1)
In this step, the UE can select a PRACH repetition level based on its measurement results and transmits the PRACH preamble (Msg1) on the corresponding PRACH resource set. There is one to one mapping between PRACH repetition level and PRACH resource set, which can be semi-statically configured or predefined.
2) Random Access Response generated by MAC on DL-SCH (Msg2)
The Msg2 is scheduled by PDCCH for transmission. In enhanced coverage mode, the eNB may repeat PDCCH many times to ensure the UE can decode it correctly. A simple and possible way to determine the repetition level of PDCCH is to define some mapping or relationship between PDCCH repetition level and Msg1 repetition level, which can be semi-statically configured or predefined.
For Msg2, its repetition level should not be dynamically signalled, e.g. by PDCCH, because Msg2 contains message of a variable number of UEs. So the repetition level of Msg2 can be determined like PDCCH, i.e. it can be semi-statically configured or predefined with association to the repetition level of Msg1.
3) First scheduled UL transmission on UL-SCH (Msg3)
The UL grant of Msg3 is conveyed in Msg2. In order to configure the repetition level of Msg3 on a per UE basis, the repetition level of Msg3 needs to be included in Msg2. It is noted that there is only one reserved bit in MAC CE which seems not sufficient. The potential gain of adjusting the repetition level from Msg3 does not justify the potential specification impact in our view. So the repetition level of Msg3 is suggested to be semi-statically configured or predefined.
For determination of the repetition level of PDCCH and PDSCH for Msg3 retransmission, we also prefer to semi-statically configure or predefine to avoid additional specifications impact, e.g. DCI change. 
4) Contention Resolution on DL (Msg4)
As discussed above, it is not preferred the repetition level of the PDCCH for Msg4 is contained in Msg2 or DCIs for Msg2 and Msg3 in order to avoid additional specification changes. And it is not preferred the repetition level of Msg4 are informed by DCI either. So it is proposed that the repetition levels of both PDCCH and PDSCH for Msg4 transmission are semi-statically configured or predefined.
Overall, based on the analysis above, we propose: 

Proposal 1: During initial random access procedure, the repetition level associated with transmission of Msg2/3/4 should be semi-statically configured or predefined with association to the repetition level of Msg1.
After the initial random access procedure, it has been agreed that for a physical channel using repetition, the repetition level is up to network. How to determine the repetition level and how to inform it to the UE should be specified. During initial random access procedure, the eNB can only achieve a coarse repetition level from Msg1 transmission. In fact, the eNB can determine a suitable repetition level from the subsequent Msg2/3/4 transmissions based on the measurements or other algorithms. And the eNB can inform this repetition level to the UEs for the subsequent physical channel transmission after the initial random access procedure. Based on the discussion above, it can be observed that it is not proper to convey this information in Msg2 or DCIs in order to avoid additional specification changes. We prefer and propose to convey this information in Msg4.
Proposal 2: The repetition level of physical channels using repetition after the initial random access procedure can be informed in Msg4.
3. PRACH multiplexing scheme in random access procedure
In enhanced coverage mode, PRACH resource multiplexing can be applied to facilitate the eNB to identify different types of UEs and to support multiple PRACH enhancement levels. If only one multiplexing scheme is supported for the enhanced coverage mode, there will be some disadvantages. For example, CDM scheme would be limited by the available number of preambles, which will cause collision problems. FDM and TDM would be respectively restricted by available frequency resource especially for smaller bandwidth and by available time resource especially for TDD. So we propose to support the similar multiplexing schemes as the legacy UE and which multiplexing scheme to be used is up to network.
Proposal 3: The multiplexing schemes (CDM and TDM for FDD/ CDM, TDM and FDM for TDD) are supported and which multiplexing scheme to be used is up to network.
4. Conclusion
In this contribution, we discuss how to determine the repetition levels for transmissions during and after initial random access procedure and the PRACH multiplexing scheme. Based on our analysis, we propose:
Proposal 1: During initial random access procedure, the repetition level associated with transmission of Msg2/3/4 should be semi-statically configured or predefined with association to the repetition level of Msg1.
Proposal 2: The repetition level of physical channels using repetition after the initial random access procedure can be informed in Msg4.
Proposal 3: The multiplexing schemes (CDM and TDM for FDD/ CDM, TDM and FDM for TDD) are supported and which multiplexing scheme to be used is up to network.
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