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Introduction  
Many aspects have been captured in latest draft of TS 38.321 regarding the overall random access procedure, specifically on the 4 step RA procedure. In this contribution, we discuss the remaining issues from RAN2 point of view, in particular the RAR contents and format, RA-RNTI computation and power ramping aspects in the case of no beam forming.
Random Access Response
Once a random access preamble is received by the gNB, it responds with a random access response (RAR). In LTE, the RAR is addressed to the RA-RNTI, which is calculated using the time (subframe) and frequency (resource block) location where the preamble was transmitted. The RAR contains the relevant information needed to identify the UE (or UEs) whose preamble was detected at the gNB, i.e. the RAPID (Random Access Preamble IDentifier). Therefore, the same information (coupled with the contention resolution mechanism) can be used in NR as well.
Observation 1:	 RA-RNTI and RAPID can uniquely identify the time, frequency and preamble resource that correspond to the received RAR.
In LTE, the RA-RNTI is computed according to [1] as:
RA-RNTI = 1 + t_id + 10*f_id
where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6) except for NB-IoT UEs, BL UEs or UEs in enhanced coverage. However, NR is moving towards using slot-based time units compared to the subframe in LTE.  Hence, depending on the how PRACH configuration is defined for NR, the definition for RA-RNTI would need to be modified in coordination with RAN1, possibly with t_id now corresponding to the first slot of the specified PRACH resource. Additionally, the information about the gNB RX beam that the preamble was received on may also need to be factored in the computation.
Proposal 1:	The RA-RNTI definition should be modified for NR in coordination with RAN1.
The contents of RAR in LTE include Timing Advance (and an indication if it is included), temporary C-RNTI as well as the UL grant for the UE, which contains information on the time/frequency resources that the UE can utilize for sending Msg3. The above information can be reused for NR. It was also proposed that some assistance information may also be included in the RAR by the gNB to help the UE choose the best UL beam for Msg3 transmission [2], but it is unclear to us how the gNB can obtain this information to assist the UE in this aspect. 
Additionally, there were some proposals to define new RAR formats targeting specific cases in the last RAN2 meeting [3] [4]. In particular, it was proposed to remove UL grant in the case the random access is triggered to acquire UL synchronization in case of DL data arrival or CA SCell scenario. Similarly, [3] proposed to remove the temporary C-RNTI in case of contention free random access. In our view, defining new RAR formats to handle these cases, while avoiding a limited amount of overhead, would break commonality and increase complexity without much gain in performance. So, we propose to use a single RAR format as in LTE, at least for the 4 step RA procedure.
Proposal 2:	RAR contents include Timing Advance information (TA), temporary C-RNTI and the UL grant. Similar to LTE, a single RAR format is used.
Power Ramping
In LTE, the UE performs power ramping for preamble retransmissions if no RAR is received within the defined RAR window. This is captured in [1] as:
PREAMBLE_RECEIVED_TARGET_POWER = preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep
[bookmark: _GoBack]where the PREAMBLE_TRANSMISSION_COUNTER is incremented on every retransmission and is responsible for the power ramping behavior. In NR, for the case of single beam operation, the above power ramping mechanism is sufficient and can be reused. However, in case of multiple UL beams, the UE has the option of switching UL beams for retransmissions of Msg1. This may come into play especially when no beam correspondence is available, forcing the UE to perform transmissions across different UL beams. RAN1 has made an agreement last meeting regarding power ramping for this scenario:
	· If the UE conducts beam switching, the counter of power ramping remains unchanged
· FFS: UE behavior after reaching the maximum power



Based on this, we see that if the UE performs beam switching, during preamble retransmissions, this needs to be factored in the above computation as well. Moreover, there are a few issues that still need to be resolved, e.g. what should the UE behavior be in case the best DL beam changes between retransmissions. In that case, the UE may have to choose new PRACH resource/preamble to send Msg1 and thus it is not clear if the UE should reset the power ramping counter or not. We address this and related aspects in our companion contribution on NR random access multi-beam aspects [5].
Proposal 3:	At least for the case of single beam operation in NR, the power ramping procedure can follow LTE.

Conclusion
[bookmark: _Ref458739888]This contributions discusses the outstanding issues for random access in NR and makes the following observation(s) and proposals:
Observation 1:	 RA-RNTI and RAPID can uniquely identify the time, frequency and preamble resource that correspond to the received RAR.
Proposal 1:	The RA-RNTI definition should be modified for NR in coordination with RAN1.
Proposal 2:	RAR contents include Timing Advance information (TA), temporary C-RNTI and the UL grant. Similar to LTE, a single RAR format is used.
Proposal 3:	At least for the case of single beam operation in NR, the power ramping procedure can follow LTE.
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