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1. Overall Description:

RAN1 would like to thank RAN2 Chair for bringing to RAN1 attention of the topics that require coordination between RAN1 and RAN2. In [2] and [3], RAN1 has provided guidance on the work plan for NR initial access and mobility that includes RACH issues that need to be finalized. In this LS, beam related aspects of the random access procedures are highlighted. 
NR RACH procedures support using a PRACH preamble format (Option 1) whereby the CP is inserted at the beginning of the single or consecutive multiple/repeated RACH sequences, the CP/GT between RACH sequences is omitted and the GT is reserved at the end of the single or consecutive multiple/repeated RACH sequences e.g. potentially used for gNB rx beam sweeping.
NR supports three PRACH preamble formats with sequence length of 839 and subcarrier spacing of 1.25 kHz and one format with sequence length of 839 and 5 kHz subcarrier spacing. PRACH preamble of shorter sequence length L=127/139 with Option 1, formats with 1,2,4,6, and 12 OFDM symbols are supported with subcarrier spacing for 15, 30, 60 and 120 kHz.. Note that downselection of L of 127 and 139 is FFS. Note also that the shorter PRACH preamble sequences are designed considering gNB Rx beam sweeping within a RACH occasion i.e. a single preamble format. The higher subcarrier spacings of the preamble sequences allow for shorter duration of RACH preamble format.  For short and long PRACH preamble sequences, gNB can also conduct Rx beam sweeping between RACH occasions.
An 4-step RACH procedure is supported in NR and a RACH transmission occasion is defined as the time-frequency resource on which a PRACH message 1 is transmitted using the configured PRACH preamble format with a single particular tx beam. The random access configuration is included in the remaining minimum SI. In NR, the RACH configuration provides at least the RACH time/freq. information and the RACH preamble format. gNB can configure an association between one or multiple occasion for SS Block and a subset of RACH resources and/or a subset of preamble indices. Tx Beam for Msg 1 and Msg 3 transmissions is selected by the UE and downlink Tx beam for Msg 2 can be obtained by the detected preamble and the RACH resource.
NR does not support to report UE capability of beam correspondence during RACH procedure. The UE capability of beam correspondence is reported after RACH procedure 
It is agreed that if the UE conducts beam switching, the counter of power ramping remains unchanged. If UE doesn’t change beam, the counter of power ramping keeps increasing. Whether UE performs UL Beam switching during retransmissions is up to UE implementation and which beam UE switches to is up to UE implementation.The UE calculates the PRACH transmit power for the retransmission at least based on the most recent estimate pathloss and power ramping. The pathloss is measured at least on the SS block associated with the PRACH resources/preamble subset. When reaching the maximum power, if the recalculated power is still at or above the Pc,max the UE can transmit at maximum power even if it changes its TX beam.
It should be noted that the above is the status to date and there is ongoing further discussion in all of the above in RAN1. 
2. Actions:

To RAN2
ACTION:  RAN1 kindly request RAN2 to take the above information into consideration in their work. 
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