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[bookmark: _Toc415085486][bookmark: _Toc503902285]1	Introduction
In RAN#86, the new SID on NR coverage enhancement was approved [1]. The following can be noted from SID objectives:
· Identify the performance target for coverage enhancement, and study the potential solutions for coverage enhancements for the above scenarios and services
· The target channels include at least PUSCH/PUCCH 
· Study enhanced solutions, e.g., time domain/frequency domain/DM-RS enhancement (including DM-RS-less transmissions)
· Study the additional enhanced solutions for FR2 if any
· Evaluate the performance of the potential solutions based on link level simulation.
As noted in the SID, and further shown in our companion contributions [2],[3], PUSCH has been identified as bottleneck channel for NR. In addition, PUCCH may be considered for coverage enhancement if its maximum coupling loss is deemed insufficient. Is worth observing that the result of our evaluations, discussed in [2],[3], do not seem to highlight any insufficiency. Channels other than PUSCH and PUCCH are considered as less problematic. However, specific applications and requirements for higher-frequency deployments, i.e., FR2, may entail the need of enhancing the coverage of channels other than PUSCH and PUCCH. The study of potential solution to enhance the coverage of such channels, albeit with lower priority, should not be precluded. In this context, some initial views on coverage enhancement of physical random-access channel for initial access procedure are provided in the following. 
2		Observations on PRACH coverage
When the UE wishes to establish or re-establish the radio connection with gNB, it must first inform the latter of its presence by the random-access procedure. Broadly speaking two random-access channel (RACH) procedures exist, contention based (CBRA) and contention-free (CFRA). The two processes differ in the way they manage any conflicts if several UEs simultaneously request initial access.
Random-access failure is a critical issue which may significantly reduce the effective cell radius. In this contribution, we focus our attention on two potential directions to reduce such failures and increase the effective cell-radius. 
PRACH configuration options: By looking at both Rel-15 and Rel-16 specification, it can easily be argued that RACH configurations provide more than enough cell radius support for mmW when considering practically achievable cell radii with traditional handsets or even fixed-wireless setups. For instance, format C2 configurations already support ~1.1 km or ~2.3 km propagation distance with 120 kHz and 60 kHz PRACH preamble, respectively. However, the same observation may not be true in dedicated fixed-wireless setups. In fact, if the operator deploys a setup where the CPE has a professionally installed directional antenna with guaranteed line-of-sight channel, the PRACH Rel-15/Rel-16 defined configurations can become a bottleneck, due to the peculiar, and more directive, nature of the UL/DL transmissions in this context.
[bookmark: _Toc47694354]Observation 1. For mmW FWA deployments with high-gain directional CPE antenna the Rel-15/REL-16 PRACH configuration options may become the cell radius bottleneck.
Msg3 coverage: The root cause for a random-access failure is typically the gNB not being able to receive and successfully decode the so-called msg3, i.e., the message transmitted from a connecting UE whose content includes the radio resource configuration request. This issue directly affects the cell radius or, equivalently, the physical limit at which a UE will be able to connect to a given gNB. Coverage issues affecting msg3 transmissions have already been highlighted in the context of the discussions for Rel-17 AI 8.8, during RAN1 #101-e meeting [1]. 
As also mentioned in our companion contribution [4], msg3 can be considered as one specific instance of PUSCH transmission. Indeed, such message of non-negligible and deterministic payload is transmitted over PUSCH prior to RRC connection establishment. In practice, both its non-negligible payload and absence of proper RRC connection may strongly impact msg3 coverage. Therefore, considering specific PUSCH instances in which the coverage of this channel when msg3 is transmitted are considered, and of possible solutions to address its expected coverage shortage (for instance, but not limited to, msg3 repetition), should not only be encouraged in this SI but actually performed. Two observations are in order at this stage:
1. Although not being the transmission over the PUSCH, whose throughput is the largest, the importance of msg3 in the context of RRC connections establishment is easy to assess. If RRC connection fails, the actual cell radius is reduced regardless of the nominal throughput PUSCH which can be delivered over the PUSCH once RRC connections is established.
2. [bookmark: _Toc46611050][bookmark: _Toc46611828]The only information gNB receives from UE prior to msg3 reception is the so-called msg1, i.e., the RACH preamble transmitted by the UE to inform gNB about the synchronization signal block beam over which the decoded PBCH has been received by UE. In this context, an interplay clearly exists between the coverage of msg1 and msg3, given that the latter can only be transmitted by UE is the latter has been correctly received and decoded by gNB. Hence, the study of msg3 coverage, and potential solutions to enhance it, should be carried out while considering msg1 as well. Indeed, effective solution of address the coverage shortage of the latter may depend on how msg1 transmission is performed and, if necessary, enhanced.
[bookmark: _Toc47694355]Observation 2. If RRC connection fails, the actual cell radius is reduced regardless of the nominal throughput PUSCH which can be delivered over the PUSCH once RRC connections is established
[bookmark: _Toc40311047][bookmark: _Toc47694486]Proposal 1. Considering specific PUSCH instances in which the coverage of this channel when msg3 is transmitted are considered, and of possible solutions to address its expected coverage shortage should not only be encouraged in this SI but actually performed.
[bookmark: _Toc47694487]Proposal 2. Msg3 coverage shortage may depend on how msg1 transmission is performed, hence study of msg3 coverage, and potential solutions to enhance it, should be carried out while considering msg1 coverage, and possible enhancements, as well.

3	Conclusions
In this contribution, we discussed coverage aspects of channels other than PUSCH and PUCCH in Rel-17. Potential directions for the study of such coverage aspects, and directions to investigate for identifying possible enhancements have also been discussed. The following observations have been made:

Observation 1. For mmW FWA deployments with high-gain directional CPE antenna the Rel-15/REL-16 PRACH configuration options may become the cell radius bottleneck.
Observation 2. If RRC connection fails, the actual cell radius is reduced regardless of the nominal throughput PUSCH which can be delivered over the PUSCH once RRC connections is established

[bookmark: _GoBack]In addition, the following proposals have been made:
Proposal 1. Considering specific PUSCH instances in which the coverage of this channel when msg3 is transmitted are considered, and of possible solutions to address its expected coverage shortage should not only be encouraged in this SI but actually performed.

Proposal 2. Msg3 coverage shortage may depend on how msg1 transmission is performed, hence study of msg3 coverage, and potential solutions to enhance it, should be carried out while considering msg1 coverage, and possible enhancements, as well.
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