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1. Introduction

The objectives of the work item on NR coverage enhancements are approved as follows [1]:
· Specification of PUSCH enhancements [RAN1, RAN4]

· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.

· The number of repetitions counted on the basis of available UL slots.

· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]

· TBS determined based on multiple slots and transmitted over multiple slots. 

· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]

· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]

· Potential optimization of DMRS location/granularity in time domain is not precluded

· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]
In this contribution, other considerations for coverage enhancement are discussed.
2. Discussion
As discussed in our companion contribution [2], type A PUSCH repetitions for Msg3 will be specified in the work item. The number of repetitions for Msg3 transmission should be indicated to UE before Msg3 transmission. In RAN1#103-e meeting, some potential schemes for the indication of the number of repetitions for Msg3 were identified [2]:
· Potential specification impacts of indication of the number of repetitions for Msg3 initial transmission include:

· Explicit indication mechanism, e.g., indicated by RAR UL grant, DCI format 1_0 with CRC scrambled by RA-RNTI or SIB1.

· Implicit indication mechanism, e.g., determined by PRACH configuration or information carried by RAR.

· Potential specification impacts of indication of the number of repetitions for Msg3 re-transmission include:

· Explicit indication mechanism, e.g., indicated by DCI format 0_0 with CRC scrambled by TC-RNTI.

· Implicit indication mechanism, e.g., determined by Msg3 initial transmission.

Before gNB can indicate the repetition of Msg3 transmission of a UE performing random access, gNB should identify the UE supporting coverage enhancement. The coverage enhancement UE can be identified during Msg1 transmission, e.g., via separate PRACH resource, or PRACH preamble partitioning. If gNB identifies a Msg1 transmission from a coverage enhanced UE, it can decide and indicate the repetition of Msg3 transmission explicitly or implicitly, as agreed in [3].
For the mechanisms for PUSCH enhancements approved in [1], if they are also supported for the repetition of Msg3 transmission, the UE supporting Msg3 repetition should also be identified by gNB during Msg1 transmission.
If the UE supporting Msg3 repetition is not identified by gNB, gNB has to try to decode Msg3 assuming both legacy transmission scheme and new transmission scheme with repetition. Complexity will be high for both gNB’s implementation and specification. In our view, the UE supporting Msg3 repetition should be identified by gNB during Msg1 transmission. The detailed identification scheme can be further studied during the work item. 
Observation: A UE supporting Msg3 repetition needs to be identified by gNB before it can be indicated the number of repetitions for Msg3. 
Proposal: A UE supporting Msg3 repetition is identified by gNB during Msg1 transmission.
3. Conclusions
In this contribution, other considerations for coverage enhancement are discussed. The following are observed and proposed.

Observation: A UE supporting Msg3 repetition needs to be identified by gNB before it can be indicated the number of repetitions for Msg3. 

Proposal: A UE supporting Msg3 repetition is identified by gNB during Msg1 transmission.
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