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Introduction
This is a resubmission of R1-1712685.
In NR the agreements on the delivery of OSI from RAN2 [1] [2] are as following:
Agreements for on demand request of broadcast SI transmission:
· For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request.
· If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1.
· If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.
· FFS Error handing in case SI is not received
· FFS whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signalling after a transition into connected, or other options
Agreements:
· For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).
· For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.
Agreements for On demand request for broadcast delivery:
· On demand SI request will maximise commonality with the RACH procedure
· Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1 
· FFS: Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3
Agreements:
· Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.

In NR the agreements on the delivery of OSI from RAN1 [3] are as following:
Agreements on PRACH preamble format for NR new use cases:
· Consider following new use cases for RACH design, 
· beam recovery requests 
· on demand SI requests
· Study the following aspects:
· requirements to satisfy above new use cases
· impact on capacity
· whether additional preamble format(s) is needed
· impact on RACH procedure

In this contribution, we discuss the delivery of other system information, including the RACH resources configuration for on-demand SI request via MSG1.
Discussion 
In 3GPP RAN2 it was agreed that other SI can be requested by MSG1 or MSG3 for IDLE and INACTIVE mode UEs. When a UE requests an on-demand SI, it transmits the corresponding preamble in the allocated PRACH resources. Upon detecting the preamble, gNB responds to the UE by RAR. The gNB will then broadcast the SIB in the SI window which is configured by RMSI.
If the other system information is requested via MSG1, the MSG1 used to request SI should be distinguished from the MSG1 for normal RACH, e.g., initial access. As discussed in 3GPP RAN2, the association between the PRACH resource/preamble and each SIB or set of SIB is needed. According to the agreements of 3GPP RAN1 [3], the impact on the capacity of PRACH should be considered when the new use cases are introduced in NR including on demand SI requests. So how to configure the RACH resources for on-demand SI request should be considered. Two options can be considered:
· Option1: shared time-frequency resources with normal RACH and dedicated preambles for on-demand OSI 
· Option2:dedicated time/frequency resources
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Figure 1: RACH resources configuration for SI request (Option 1)
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Figure 2: RACH resources configuration for SI request (Option 2)
Option 1 as shown in Figure 1 is simple from the RACH resources configuration point of view, only reserved preambles are needed to be indicated and no other indication of time-frequency resources and association between RACH resource and SI are needed. Option 2 as shown in Figure 2 is much more flexible than Option 1 on the time-frequency allocation, however much more signalling overhead may be required. Dedicated time-frequency resources only for on-demand SI request may not be very efficient, because the number of SIBs may be much less than the number of RACH preamble, e.g., there are 13 SIBs and 64 RACH preambles in LTE. So Option 1 may be better considering the configuration complexity and resources efficiency. For analog beamforming, Option 2 will reduce the scheduling flexibility of uplink data because it confines the gNB RX beam direction.
Proposal 1: The on-demand SI and normal RACH (e.g., initial access) should share the same time-frequency resources, and dedicated preambles are reserved for on-demand SI request.
In LTE the system information (SIB2-SIB13) are broadcasted with configured periodicity. The periodicity of SIBs in LTE can be {80, 160, 320, 640, 1280, 2560, 5120} ms.  Considering the large periodicity of SIB, the density of RACH resources for on-demand SI request should be less than that of the normal RACH. It is better to confine the RACH resources allocation in the time domain. For example, the RACH resources used for on-demand SI request can be confined in a time window which is located before the transmission of SIBs. The dedicated preambles can be used for normal RACH outside the window, and this solution can reduce the collision probability of normal RACH. As shown in Figure 3, dedicated preamble x, y, z are used for SI request with different periodicities, e.g. 80ms, 160ms and 320ms respectively. Inside the time window, preamble x, y, z are used to request the corresponding SIs, outside the time window the dedicated preambles can be used for normal RACH, e.g., initial access, and this scheme will reduce the collision probability of normal RACH. The length of time window can be defined in spec, e.g. 20ms/40ms.
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Figure 3: RACH resources allocation for different SI periodicities
 Proposal 2: The reserved dedicated preambles for SI request are only valid in a certain time window, outside the window the dedicated preambles can be used for normal RACH, e.g., initial access.
Conclusions
In this contribution, we discuss the RACH resource configuration for on demand SI request. Considering the simple configuration, flexibility and capacity, the following proposals are made:
Proposal 1: The on-demand SI and normal RACH (e.g., initial access) should share the same time-frequency resources, and dedicated preambles are reserved for on-demand SI request.
Proposal 2: The reserved dedicated preambles for SI request are only valid in a certain time window, outside the window the dedicated preambles can be used for normal RACH, e.g., initial access.
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