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1. Introduction
In RAN1#98 the following agreements for MsgA PUSCH design were made [1].

	Agreements:
· For the definition of PRU, support both DMRS ports and DMRS sequences at least for CP-OFDM
· More than 1 DMRS sequence can be configured, FFS the value
· FFS whether/how to support multiple sequences for DFT-s-OFDM
· The conditions under which only DM-RS ports are to be specified. FFS details
· Confirm the working assumption that both one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit (PRU) are supported
· Configurable number of preambles (including one or multiple) mapped to one PRU, explicitly or implicitly
· FFS 1-to-multiple mapping




Furthermore, in RAN1#98bis the following agreements were additionally made [1].

	Agreements:
· The initialization ID for msgA PUSCH scrambling is:
· cinit = RA-RNTI216+RAPID210+nID
· nID is a cell-specific higher-layer parameter if configured; otherwise nID =NIDcell 
· RA-RNTI is as same as Rel.15 
· FFS whether or not to replace the RAPID by DMRS index, if 1-to-multiple mapping between preambles and PRUs is supported.




[bookmark: _GoBack]In this contribution, we discuss MsgA PUSCH structure.

2. Discussion
2.1. Preamble mapping (one preamble to multiple PRU)
In RAN1#98 there was an agreement to confirm the working assumption that one-to-one and multiple-to-one mapping from preamble to MsgA PUSCH are supported. In RAN1#98bis it was discussed if one-to-multiple mapping should be supported, but no agreement was made on it. The motivation to have one-to-multiple mapping is to resolve contentions of preamble transmissions. This motivation is valid not only for CP-OFDM but also DFT-s-OFDM. Therefore, one preamble to multiple MsgA PUSCH configuration should be supported. On the other hand, the network would prepare a certain amount of PRACH resources. Too many linkages from a single preamble are not necessary, because multiple linkages bring the benefit only when preamble transmissions collide between UEs. Therefore, at most two PRUs per preamble is sufficient. Besides, for the initialization ID for MsgA PUSCH scrambling, not only RAPID but also DMRS index need to be used.

[bookmark: _Hlk23445951]Proposal 1: Support one preamble to two MsgA PUSCH configuration.


2.2. Multiple DMRS sequences for DFT-s-OFDM
In RAN1#98 it was agreed that, for the definition of PRU, both DMRS ports and DMRS sequences are supported at least for CP-OFDM. There is still an open issue on whether to support multiple sequences for DFT-s-OFDM. In Rel-15, DMRS sequence is generated based on ZC sequence for DFT-s-OFDM. If PRU is defined by using DMRS sequence, multiple DMRS sequences for DFT-s-OFDM need to be defined. As discussed in section 2.1, we believe that one preamble to multiple PRU mapping should be supported. Given that this mapping is introduced, MsgA PUSCH resources should be shared among between UEs as much as possible. Otherwise a lot of frequency-time resources need to be reserved for potential MsgA PUSCH transmissions. Therefore, we prefer to support multiple DMRS sequences for DFT-s-OFDM in order to enable that multiple MsgA PUSCH transmissions can share a same frequency-time resource. If the number of PRUs associated with a single preamble is limited to two, up to two DMRS sequences are sufficient.

Proposal 2: Support up to two DMRS sequences for DFT-s-OFDM.


2.3. Repetition for MsgA PUSCH
[bookmark: _Hlk24051794]In Rel-15 some PRACH formats support repeated preamble structure in order to improve coverage performance. For PUSCH transmission, Rel-15 configured scheduling based PUSCH transmission is a kind of autonomous UL transmission using semi-statically assigned PUSCH resources and support repetition. The motivation to have the repetition was to provide the network a choice to be conservative in terms of PUSCH resources allocation, because the network cannot control the PUSCH resources allocation frequently. Similar to Rel-15 configured scheduling based PUSCH, the network does not adjust MsgA PUSCH resources often, once assigned. The overall performance will degrade if the coverage performance has a large gap between MsgA PRACH and MsgA PUSCH. Especially in the cell where a lot of low power UEs are expected to connect, MsgA PUSCH may be a bottleneck in terms of coverage. Also, if a given cell provides some special service such as public safety, the cell may prefer wide coverage and low latency to high resource efficiency. Therefore, it is preferable to support repetition for MsgA PUSCH so that MsgA PUSCH achieves the same coverage as long PRACH formats. It should be noted that the repetition causes more reserved resources (i.e. overhead for data transmission) for MsgA PUSCH, and it is up to the network decision whether to accept such overhead so as to improve the coverage. 

Proposal 3: Support repetition of Msg.A PUSCH.

2.4. Transmissions of PRACH and MsgA PUSCH in a same slot
In Rel-15, a UE does not transmit PRACH and PUSCH in a same slot or when a gap between the PRACH and PUSCH is shorter than a certain value. Transmission of PRACH and MsgA PUSCH should follow the same principle. Otherwise, additional requirements need to be defined for both the UE and gNB. Therefore, we propose not supporting transmission of PRACH and MsgA PUSCH in a same slot.

Proposal 4: Not support transmissions of PRACH and MsgA PUSCH in a same slot.



3. Conclusion
[bookmark: _References]In this contribution, we propose:

Proposal 1: Support one preamble to two MsgA PUSCH configuration.

Proposal 2: Support up to two DMRS sequences for DFT-s-OFDM.

Proposal 3: Support repetition of Msg.A PUSCH.

Proposal 4: Not support transmissions of PRACH and MsgA PUSCH in a same slot.
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