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Discussion and Decision
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Introduction
In this contribution, we consider remaining issues for random access.
2
Random access
In RAN#71, it was agreed that multi-tone transmission is also mandatory for NB-IoT UE with interoperability (IOT) testing indication to enable early UE implementation without multi-tone support. This IOT testing indication may be carried in the RRCUECapabilityInformation message which is sent after the RRC connection is established. In RAN1#84, it was agreed that multi-tone Msg3 transmission is supported in the light of access latency reduction especially for exception reporting and possible system capacity increase as well. The late indication would restrict the UL transmission before eNB knows UE’s capability, therefore the early capability indication may be desriable to allow the multi-tone transmission already from Msg3. As a result, it would be straightforward to indicate the UE’s capablility by selecting separate NB-PRACH resource which is defined by at lease time-frequency resource, NB-PRACH sequence, and NB-PRACH hopping pattern.
To differentiate from UEs that are not capable of multi-tone Msg3 transmission, the preamble partitioning may be used for this purpose. That is, a separate preamble group may be reserved for the UEs which are capable of multi-tone transmission. This parameter, for example, can comprise 2 bits with values of {1/6, 1/3, 1/2, 2/3} which indicates the fraction of the total number of preambles that can be reserved for indicating multi-tone Msg3 transmission capability. For instance, if 12 preambles are configured for a NB-PRACH resource set and the parameter is set to 1/3, the first 4 preambles will be reserved for UEs that are capable of multi-tone Msg3 transmission. With such indication, the eNB could prepare different UL grant allocation in RAR message for Msg3 accordingly. 
Note that this paramereter is optional. In future scenarios where all UEs have the IOT bit set to TRUE, this parameter would not be needed as all UEs would be capable of multi-tone Msg3 transmission.

Proposal 1: Separate (optional) preamble group is allocated for the UEs which are capable of multi-tone Msg3 transmission.
In [2], random access response grant was proposed. In it, the following fields were proposed – subcarrier spacing, scheduling delay, number of resource units, subcarrier allocation, repetition number, and uplink delay. The TBS was proposed to be fixed at 88 bits. However, TPC field was missing. From NB-IoT system evaluations, it is seen that approximately 90% of the UEs have pathloss of less than 144 dB. In this range, power control is still beneficial and the network should have the ability to adjust the transmit power of Msg3 accordingly. Therefore, it is proposed that TPC field is also supported in the random access response grant. The field can be the same as in LTE – 3 bits with possible values of {-6,-4,-2,0,2,4,6,8} dB.
Proposal 2: Random access response grant includes TPC field of size 3 bits and possible values of {-6,-4,-2,0,2,4,6,8} dB.
3
Conclusion
In this contribution, we consider some remaining issues on random access and make the following proposals –

Proposal 1: Separate (optional) preamble group is allocated for the UEs which are capable of multi-tone Msg3 transmission.
Proposal 2: Random access response grant includes TPC field of size 3 bits and possible values of {-6,-4,-2,0,2,4,6,8} dB.
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