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Introduction
In the RAN1 #88bis meeting, the following were agreed [1]:

Agreements:
· NR supports indication of PRACH resource allocation for non-contention based random access for a UE
· FFS on how the PRACH resource is indicated for the UE
· Note: PRACH resource refers to time/frequency/code resources of the PRACH preamble
In the RAN1 adhoc meeting, the following were agreed [2]:
Agreements:
· For contention-free random access, the following options are under evaluation
· Option 1: Transmission of only a single Msg.1 before the end of a monitored RAR window
· Option 2: A UE can be configured to transmit multiple simultaneous Msg.1
· Note: multiple simultaneous Msg.1 transmissions use different frequency resources and/or use the same frequency resource with different preamble indices
· Option 3: A UE can be configured to transmit multiple Msg.1 over multiple RACH transmission occasions in the time domain before the end of a monitored RAR window

This contribution considers non-contention based random access for NR, including procedures, potential applications, as well as corresponding PRACH resource configuration. This contribution is resubmission of “R1-1715923”.
Non-contention based random access for NR
Procedure and applications of non-contention based random access
Since there is no collision issue for non-contention based random access, the procedure of non-contention based random access is much simplified and only consists of two steps. In the first step, UE transmits configured preamble on the PRACH and in the second step, UE receives random access response. 
The non-contention based random access can be used in various cases. As an example, in hand-over case, the target gNB will configure dedicated preamble as well as PRACH to UE and UE will perform non-contention based random access. In NR, besides the applications which have already been adopted in legacy LTE, new applications will arise due to the multi-beam operations. One example is that, if gNB can trigger the beam recovery or beam refinement procedure, PRACH with non-contention based random access will be a good choice.
On the other hand, some new requirements from NR also make non-contention based random access inefficient. To maintain high data rate, fast hand-over is essential with stringent delay constraint. However, due to the density of  the PRACH might be low, using those PRACH may not be enough which would lead to large delay, which cannot fulfill the delay requirement for fast hand-over.
Observation 1: Conventional PRACH configuration for non-contention based random access may not be efficient to achieve fast handover in NR.

Resource configuration for non-contention based random access
For non-contention based random access, the PRACH resource can be indicated by PRACH configuration index, as the same with contention-based random access. However, as discussed above, these PRACH may not be efficient enough for some use cases in NR. 
To satisfy the delay requirement, besides the PRACH configuration, one potential solution is to allocate dedicated resource for fast access. This dedicated resource is used to transmit preamble (Msg 1) and two types of resources, i.e. PRACH and dedicated resource, are allocated to UE, to provide more chances to access. Two options are listed as follows.
a. Dedicated resource with no periodicity is allocated to UE along with typical PRACH configuration, as shown in Fig. 1. For this option, UE will use the dedicated resource to transmit preamble. If a UE fails, the UE will use the configured PRACH to perform random access in a non-contention based manner.


Fig. 1. Option a
b. Dedicated resources with periodicity are allocated to UE along with PRACH configuration, as shown in Fig. 2. For this option, UE can use resource (including PRACH and dedicated resource) with smallest delay to transmit preamble. The re-attempt is also performed on the resource with smallest delay, if the first attempt fails. 


Fig. 2. Option b
Compared with opt. a, opt. b is more resource consumptive. However, the density of the RA opportunity allocated for non-contention based random access is increased. As a result, the delay can be much smaller since more chances can be used for preamble transmission, even if the first attempts fail.
Based on previous discussion, we have following proposal.
Proposal 1: Dedicated resource for fast access can be configured as supplement of existing PRACH resources.

Multiple msg.1 before RAR window
Based on the latest RAN1 agreement, for contention free case, a UE can be configured to transmit multiple Msg.1 over dedicated multiple RACH transmission occasions in time domain before the end of a monitored RAR window if the configuration of dedicated multiple RACH transmission occasions in time domain is supported. In the previous meeting’s contribution, three possible configuration options for this multiple msg.1 are proposed. Furthermore, based on the input LS from RAN2, as following:
Agreements:
For multiple msg1 transmissions for contention free RACH 
-	A single RAR window is applied for multiple msg1 transmission.  
-	The RAR window is started after transmission of the first preamble after a “offset”.  
-	The UE monitors multiple RA-RNTIs.  The RA-RNTI is associated to the RACH transmission occasion in which the preamble was transmitted.  
-	Once a RAR is received, the RAR reception is considered successful, as in LTE.  The UE stops multiple preamble transmission.
-	Details of RA-RNTI calculations are FFS

RAN2 already agree to support the option1 (as shown in Fig. 1), which is the one long RAR window following the first msg.1 and UE might need to monitor with multiple RA-RNTI. In our RAN1 discussion, the remaining condition focuses on the whether the dedicated (additional) PRACH resource can be supported or not. 


Fig. 1 multiple msg.1 in one RACH attempt with long RAR window after first msg.1
From gNB perspective, it should be given the flexibility to configure additional RACH resource for the contention free random access UE (i.e., for handover) if the UL time/frequency resource is available in the target cell. While from UE’s experience perspective, it might be enough to know where the indicated RACH resource is and whether these RACH resource is common or dedicated/additional will configured by gNB. In some cases, the gNB can signal the configuration of dedicated/additional and common RACH resource separately so that the UE could know, and in case the dedicated/additional RACH resource is a type of one-time resource, the UE could perform RACH re-attempt in the common RACH resource if it fails in previous attempt. It should be up to gNB configuration whether there is possibility to assign dedicated/additional UL resource to be RACH resource for contention-free RA UE. Moreover, constrained the multiple preamble transmission only in the additional RACH resource is also not necessary. Like in LTE, a handover UE may be configured with a dedicated preamble, so that even it transmits the preamble in the common RACH resource, which will be orthogonal to the UE who is doing random access in that common RACH resource, that’s why it is called contention free. After all, it’s gNB’s decision to, for example, configure this additional RACH as one-time (released after the first RACH attempt) or as only released when the UE finished the random access procedure.
Proposal 2: NR supports that gNB can configure the dedicated/additional RACH resource for contention-free RA UE.

Conclusion
This contribution considered non-contention based random access, including procedure, application and resource configuration. Based on the discussion above, we have following observation and proposal.
Observation 1: Observation 1: Conventional PRACH configuration for non-contention based random access may not be efficient to achieve fast handover in NR.

Proposal 1: Dedicated resource for fast access can be configured as supplement of existing PRACH resources.
Proposal 2: NR supports that gNB can configure the dedicated/additional RACH resource for contention-free RA UE.
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