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1. Introduction

	Agreements in RAN2#98:

1.
A single configuration for random access in idle mode is provided in minimum system information (pending RAN1 decision), but does not depend on the UE capabilities. This doesn’t restrict multiple configuration for different purposes (e.g. for multiple beam).   RAN2 understanding is that the numerology/physical layer configuration for each step is up to RAN1.
  As in LTE:

2.
After transmitting the RACH preamble, UE monitors for RAR in RAR window

3.
RAR window starts at fixed duration from the end of RACH transmission occasion. The value of fixed duration is FFS and shorter than LTE.

4.
The size of RAR window is configurable 

5.
RAR reception is successful if received RAR corresponds to both the RACH preamble transmitted by UE and RACH resource in which UE has transmitted the RACH preamble

Agreements for On demand request for broadcast delivery

1
On demand SI request will maximise commonality with the RACH procedure

2
Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1
Agreements in RAN1#89:
· Consider following new use cases for RACH design, 

· beam recovery requests 

· on demand SI requests

· Support the following channel(s) for beam failure recovery request transmission:

· Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case
· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources

 


In this contribution, we further analysis possibility of network providing multiple random access configurations to a UE based on RAN1/2 progress. 
2. Discussion

Comparing NR and LTE, numerology concept and additional events for UE to perform random access procedure are introduced in NR. In NR, two additional events for UE to perform random access procedure are beam recovery request and on-demand SI request. We discuss numerology concept and additional events separately in below.
Regarding numerology concept, the wider sub-carrier spacing (SCS) is, the shorter TTI duration can be used. In RAN1’s agreement, preamble can use different numerologies in different frequency ranges. And numerology of Msg1 transmission will not limit numerology of UL data/control channels.
	RAN1 Agreements:
RAN1 86bis

· Numerology for RACH preamble can be different depending on frequency ranges

· FFS: How many numerologies will be supported per frequency range
· Numerology for RACH preamble can be different or the same from that for the other UL data/control channels


The different numerologies applied on different steps in a random access procedure could be beneficial for achieving different latency requirements. In previous meetings, some companies think there is no motivation to let a UE can perform random access procedure for different services types based on different random access configurations. Especially, the service requirement of URLLC cannot be satisfied by performing random access procedure. And URLLC transmission should be supported by other function like SR/BSR, grant-free, or SPS. 
In our view, regardless service types, at least different events for triggering random access procedure could have different latency considerations. More specifically, we think contention random access and contention free random access could be discussed separately. In NR, there could be many events which can trigger contention free random access. The event may be sTAG activation, DL data arrival, Handover, system information request, or beam recovery request. Since the network could identify UE and/or purpose clearly in contention free random access, the network can provide appropriate random access parameters for different cases based on random access purpose and UE’s capability (e.g. numerology, beam, …).
Observation 1: Unlike contention random access procedure, network can identify random access purpose and may identify UE from Msg1 transmission when the UE is performing contention-free random access.
For example, it is beneficial to let the beam recovery request have tighter latency requirement compared with existed events in LTE. The main consideration is that the beam failure issue will impact any ongoing uplink and downlink data transmissions, especially for URLLC service. And the beam failure may not be rare case. Hence, if network can provide another set of random access parameters for beam recovery request purpose, the delay caused by beam failure could be minimized. For another example, if UEs perform system information request through contention free random access, the longer time a random access procedure takes, the more power is consumed. In fact, the power ramping step may not be so useful for those UEs, because of their RRC states. The power ramping steps and the RAR window size can be optimized for reducing power consumption.
Observation 2: Latency and power consumption can be reduced by applying different random access parameters for contention-free random access (e.g. beam recovery request, system information request, etc).
Based on above discussion, we propose to that network could provide different random access parameters for contention free random access (or even special case like beam recovery request or system information request). The delay of contention free random access procedure can be reduced by numerology of Msg2, RAR window, and power ramping steps. 
Proposal 1: Network can provide different numerology parameters for Msg2, different RAR window sizes, and different power ramping steps to a UE for contention free random access.
In general, a set of dedicated PRACH resource should be reserved for contention free random access. For system information request, at least a set of dedicated PRACH resource will be reserved for Msg1 approach. And the dedicated PRACH resource partition for beam recovery request also seems to be promised.  

On the other hand, for companies proposed per service random access configuration, the PRACH resource partitions are also necessary for network to differentiate what configuration should be applied to following random access steps (e.g. Msg2 ~Msg4). Since all this different behaviors will need network to differentiate from UE’s PRACH transmission, we propose that when UE is configured with multiple random access parameters for specific random access step, UE selects one of the multiple random access parameters based on which PRACH partition is used.
Proposal 2: A UE selects to use which random access parameter for performing steps in random access procedure based on which PRACH resource partition the UE used.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: Network can provide different numerologies of Msg2, different RAR window sizes, and different power ramping steps to a UE for contention free random access.
Proposal 2: A UE selects to use which random access parameter for performing steps in random access procedure based on which PRACH resource partition the UE used.
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