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1. Introduction

In RAN2 #96 meeting [1], 2-step RACH was discussed and the following agreement was reached if 2-step RACH is agreed to be supported:
· The 2-step RACH resources are optionally configurable by the NW. FFS whether it can be configured by broadcast and/or by dedicated signalling.
· NW can configure/restrict the usage of the 2-step RACH for certain cases (e.g. procedures/services/radio condition, etc.) 
It is FFS for which cases for which it is possible to configure/restrict the usage.

· RAN2 expects a benefit in latency for the 2 step RACH procedure
· From RAN2 point of view, the 2-step RACH procedure is not restricted to be used with certain UE ID size.
· Can provide RAN1 with the different size of message size and UE ID size for the different scenarios in LTE. Indicate to RAN1 that for some use cases the UE ID only would not be sufficient. For NR we are still studying.
In addition, in RAN1 #86bis meeting [2], agreement with respect to simplified RACH procedure was reached:
· RAN1 is studying and some companies see potential benefits of a simplified RACH procedure consisting of two main steps (Msg1 and Msg2) for UEs
· RAN1 has discussed the following:
·    The use of a UE identity in Msg 1
·    Msg 2: RA response that is addressed to the UE identity in Msg 1
·    FFS on the definition and choice of the UE identity
·    FFS on the applicability scenarios of simplified RACH procedure
In this contribution, use cases of 2-step RACH procedure are discussed. 
2. Discussion

2-step RACH (or simplified RACH) procedure has been discussed in RAN1 and RAN2. In RAN1, the applicability scenarios of simplified RACH procedure has been discussed and left for FFS. In RAN2, it has been agreed that if 2-step RACH is supported, network can configure or restrict the usage of the 2-step RACH for certain cases, e.g. procedures, services, radio condition, etc. It is FFS for which cases for which it is possible to configure or restrict the usage.

Since the main benefit of 2-step RACH is to reduce latency of UL data transfer compared with the ordinary 4-step RACH procedure, the usage of 2-step RACH should at least cover the case of UL data transfer. In NR, UL data transfer may be required for the following conditions:
· UL data arrival for connected UEs
In LTE, a RA procedure is triggered if a scheduling request (SR) is triggered and no valid PUCCH resource for SR is configured. In NR, assuming that a RA procedure is triggered for the similar case, it is expected that using 2-step RACH for scheduling request can improve the latency of delivering the SR for UL data arrival. As mentioned in [3], the case of scheduling request via 2-step RACH should apply when TA timer is expired or PUCCH resource for SR is not configured for the UE.
· UL data arrival for inactive UEs

In NR [6], it has been agreed that an inactive UE should be able to start data transfer with low delay, and there will be a mechanism where the UE first transits to the full connected state where data transmission occur. Therefore, in order to reduce latency, state transition from inactive to connected should be considered as a use case for using 2-step RACH. 

Moreover, RAN2 is studying the possibility for the UE to perform data transmission without state transition from the inactive state to be fully connected. In order to fulfil the latency requirement for inactive UEs, UL data transfer in inactive state should also be considered as a use case for using 2-step RACH.
In summary, considering the benefit of reducing latency for UL data transfer, 2-step RACH should be applied to at least the case of UL data arrival for connected UEs and the case of UL data arrival for inactive UEs. The latter case includes UP data and CP signaling for state transition from inactive to connected should be able to apply 2-step RACH.
Proposal 1:
2-step RACH should be possible to be used in the following use cases:
· UL data arrival for connected UEs

· UL data arrival for inactive UEs (can be UP data or CP signaling) 
A general 2-step RACH procedure comprises two steps, as shown in Figure 1:
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Figure 1: an example of 2-step RACH procedure
· Msg1 transmission

Msg1 of 2-step RACH comprises two parts: preamble part and data part. The transmission of preamble part should be similar with preamble transmission of the ordinary 4-step RACH procedure. RACH configuration including preamble and PRACH resource configuration should be available to the UE before it triggers 2-step RACH. Each 2-step RACH preamble should be configured with associated UL resource. The UE transmits the selected preamble via PRACH resource and transmits the data part of Msg1 via the UL resource associated with the selected preamble. 
The content of the data part of Msg1 should be similar with the content of Msg3 of the ordinary 4-step RACH procedure. A UE identity should be included in the data part of Msg1 for contention resolution. For a connected UE which has C-RNTI, C-RNTI should be used as the UE identity. For an inactive UE which may not have C-RNTI, resume ID (and short MAC-I) can be used as the UE identity.
· Msg2 reception
Since multiple UEs may select the same preamble and use the same UL resource for Msg1 transmission, Msg2 needs to resolve the contention if any. The content of Msg2 may depend on the use case triggering the 2-step RACH procedure. At least the following content can be considered:
· Contention resolution identity

Msg2 is used for contention resolution, and network may resolve the contention by including the UE identity received from Msg1 in Msg2. If C-RNTI is included in Msg1, contention resolution of Msg2 can be achieved by transmitting Msg2 addressed to C-RNTI of the UE, and then Msg2 doesn’t need to include contention resolution identity. However, if Msg2 is addressed to a shared RNTI which may be monitored by more than one UE, contention resolution identity needs to be included in Msg2 in order to resolve the contention.
· Timing advance value

It is possible that a UE initiates a 2-step RACH procedure when the TA timer of the UE is not running. To enable the following UL transmission, the UE needs to obtain TA value via the 2-step RACH procedure. In this case, network can estimate a timing advance value based on Msg1 transmission and include the timing advance value in Msg2.
· UL grant

If the amount of data available in a UE cannot be included in Msg1 data part, the UE requires more UL resources for data transmission. The UE could indicate the demand by including BSR in Msg1, and network can allocate a UL grant  in Msg2.
· C-RNTI

If a 2-step RACH is triggered due to state transition from inactive to connected, the inactive UE triggering the RA procedure may not have C-RNTI. Since the UE needs to have a C-RNTI in connected mode, network should assign a C-RNTI to the UE in Msg2.
Proposal 2:
It should be possible to optionally include the following content in Msg2 of 2-step RACH procedure: 
· Contention resolution identity, i.e. UE identity carried by Msg1
· Timing advance value
· UL grant
· C-RNTI
3. Conclusion

In this contribution, we discuss use cases of 2-step RACH procedure, and have the following proposals:
Proposal 1:
2-step RACH should be possible to be used in the following use cases:
· UL data arrival for connected UEs

· UL data arrival for inactive UEs (can be UP data or CP signaling)
Proposal 2:
It should be possible to optionally include the following content in Msg2 of 2-step RACH procedure: 
· Contention resolution identity, i.e. UE identity carried by Msg1
· Timing advance value

· UL grant

· C-RNTI
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