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1	Introduction
Discussions are ongoing in RAN1 and RAN2 of possible ways of ensuring Msg3 transmissions with coverage on par with LTE. One possible way is to optimize the MAC header to enable a grant size of 56 bits for the RRC connection establishment and RRC connection re-establishment messages. For the RRC resume message, current RAN2 discussions indicate a size of 72 bits implying that the minimum grant size of 56 bits would not be sufficient. Using larger grants may also impact coverage negatively. In this contribution we discuss possible solutions for this issue. An accompanying contribution on this topic is given in [1].
[bookmark: _Ref178064866]2	Discussion
If an optimized MAC header of 1 byte is agreed as proposed in [2], RRC connection establishment and RRC connection re-establishment will have coverage on par with LTE. For RRC messages above this size, coverage compared to LTE may be degraded.
2.1	Repeated Msg3 transmissions
[bookmark: _GoBack]One option to increase coverage is to use autonomous Msg3 retransmissions (repetitions). This would also reduce latency compared to relying on normal HARQ retransmissions. Repetitions are already available for PUSCH transmissions and is governed by the UE specific “pusch-AggregationFactor” parameter in the PUSCH-Config IE. The gain in latency compared to normal HARQ retransmissions would depend on UL/DL configurations in case of TDD. Further discussions on this is done in the RAN1 contribution [3] An illustration of Msg3 repetition is shown in Figure 1 where two Msg3 are transmitted.
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[bookmark: _Ref513470354]Figure 1 Illustration of Msg3 repetition.

[bookmark: _Toc513643761]Using Msg3 repetitions would allow transmission of larger RRC messages with maintained coverage. 
Introducing Msg3 repetitions for increased coverage would introduce additional latency and increase PUSCH resource consumption compared to single Msg3 transmission. Having the possibility to transmit 56-bit messages without repetitions would therefore still be advantageous, i.e. Msg3 repetitions should only be used in case of larger grants. 
Msg3 repetitions could be signalled in different ways. One way is to include it in SIB1. This would be simple but not have enough granularity. As mentioned above, introducing autonomous repetitions for all Msg3 transmissions would make the 56-bit grants to suffer from increased PUSCH resource consumption and extra latency compared to if single transmission is used. Another option is to configure it in SIB1 but only applying it for Msg3 size above a threshold, e.g. when Random Access preamble group B is used or if e.g. the grant is above a threshold. However, in order to have full flexibility for using Msg3 repetitions, an indication should be carried in the RAR message utilizing some of the reserved bits. This would enable the gNB to configure the repetitions on a need basis, e.g. depending on grant size, cell load and deployment.
[bookmark: _Toc513643762]Indicating number of repetitions in RAR would allow high granularity to differentiate the number of repetitions depending on grant size, cell load and deployment. 
[bookmark: _Toc513643756]Indicate the number of autonomous Msg3 retransmissions in the RAR message.
2.2	Indicating needed grant size
Since the reason for the random access is unknown to the gNB, the needed size of the grant is also unknown to the gNB. Of course, the gNB could always give a large enough grant to fit all possible Msg3 and use a high number of repetitions. This approach would be wasteful regarding PDCCH and PUSCH resources and latency. 
A better option to handle grant assignment is to use a minimum grant for CBRA using random access preamble group A, i.e., setting the ra-Msg3SizeGroupA to the size of the smallest RRC messages (e.g. 56 bits). If the UE wishes to transmit a Msg3 larger than this, it selects the random access preamble group B which informs the gNB to reply with a larger grant. Random access preamble group B could then handle cases requiring a larger grant such as RRC Resume Request. 
According to 38.321, using Preamble group B also requires that the pathloss is low enough or that the messagePowerOffsetGroupB is configured to handle the larger Msg3 sizes irrespective of pathloss. This can be achieved by configuring it to minusinfinity.
[bookmark: _Toc510601766][bookmark: _Toc510614514][bookmark: _Toc510601767][bookmark: _Toc510614515][bookmark: _Toc510701273][bookmark: _Toc510702735][bookmark: _Toc513643763]The parameter messagePowerOffsetGroupB can be configured such that the selection between preamble group A or B is only determined based on the size of RRC message which helps the gNB to select a suitable grant for msg3.
An alternative solution is to allow selection of random access preamble group B ignoring the pathloss for CCCH transmissions as in LTE and suggested in [4]. This would allow the pathloss to be considered for Random Access preamble group B when Msg3 is not a CCCH transmission. A CR for this case is given in [5], and we propose:
[bookmark: _Toc513643757]As in LTE, allow selection of random access preamble group B without considering pathloss for CCCH transmissions.
Using the random access preamble group B to indicate a need for a larger Msg3 will also implicitly indicate the need for repetitions. Random access preamble group A could then be used for the minimum grant of 56 bits and typically use no repetitions. The random access preamble group B would then be used for larger Msg3, e.g. for RRC Resume with repetitions and typically have repetitions. Depending on the grant size (72 bits or more), the gNB would indicate the number of repetitions in the RAR to ensure sufficient coverage. This approach will enable a high degree of flexibility to ensure both low latency for minimum size grants and ensure coverage for larger grants.
[bookmark: _Toc513643764]Using random access preamble group A for minimum grant size and random access preamble group B together with indication of repetitions in RAR will ensure low latency for minimum size grants and sufficient coverage for larger grants.
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3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Using Msg3 repetitions would allow transmission of larger RRC messages with maintained coverage.
Observation 2	Indicating number of repetitions in RAR would allow high granularity to differentiate the number of repetitions depending on grant size, cell load and deployment.
Observation 3	The parameter messagePowerOffsetGroupB can be configured such that the selection between preamble group A or B is only determined based on the size of RRC message which helps the gNB to select a suitable grant for msg3.
Observation 4	Using random access preamble group A for minimum grant size and random access preamble group B together with indication of repetitions in RAR will ensure low latency for minimum size grants and sufficient coverage for larger grants.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Indicate the number of autonomous Msg3 retransmissions in the RAR message.
Proposal 2	As in LTE, allow selection of random access preamble group B without considering pathloss for CCCH transmissions.
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