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1. Introduction

This is the resubmission of R1-1715700
In RAN2 NR ad-hoc meeting, following agreements are reached regarding the on demand system information:
Agreements related to SI provided by broadcast

1: 
UE can request one or more SIs or all SIs (e.g. SIBs) in single request. 

2: 
One or more SIBs requested by UE are provided using approach 2 i.e. using SI scheduling frame work.

3: The scheduling information for other SI includes SIB type, validity information, periodicity, and SI-window information in minimum SI irrespective of whether other SI is periodically broadcasted or provided on demand.

FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time.

4:  If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period. Therefore the UE may send an SI request to receive this SIB. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of requested SIB in one or more SI periods of that SIB.

RAN2 also sends LS [1] to RAN1 to inquiry if eNB is able to detect a preamble in the case that more than one transmissions of the preamble collide. RAN1 replies in [2] that from RAN1 perspective, PRACH design should have sufficient flexibility to solve the collision. 
In RAN1 NR ad-hoc meeting, following agreements regarding PRACH design is reached:

Agreed Definition:

· For 4-step RACH procedure, a RACH transmission occasion is defined as the time-frequency resource on which a PRACH message 1 is transmitted using the configured PRACH preamble format with a single particular tx beam 

Agreement:

For 4-step RACH procedure, 
· NR at least supports transmission of a single Msg.1 before the end of a monitored  RAR window

· NR 4-step RACH procedure design should not preclude multiple Msg.1 transmissions until the end of RAR window if need arises

On RAN2 97 bis meeting, further agreement regarding on demand SI is reached:

Agreements for on demand request of broadcast SI transmission.

1:
For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request .

2: 
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. 

3:  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

This contribution focuses on how the request for on-demand SI is delivered.  
2. Discussion
If the request for on-demand SI is carried on PRACH, there could be two possible ways: the request is carried on MSG1 or the request is carried on MSG3. In [3], the pros and cons of using MSG1 or MSG3 are analyzed: 

· Regarding using MSG1 as the request of Other SI, it may occupy some PRACH resource but will not suffer from contention issue (eNB just needs to know the request; no needs to which request from which UE). 
· Regarding using MSG3, flexible message size for MSG3 is needed for supporting the extension of Other SI Message. Furthermore, there may be collision for MSG3 from different UEs, thus, how to handle the contention issue is also a problem requiring to be solved.
From the above analysis, the major concern for request on MSG1 is the required resource on the PRACH. However, as the NR strives to provide flexible PRACH design, this concern should be eased. In addition to the above analysis, if the motivation for UE to perform PRACH is merely to request SI, then there is actually no need for eNB and UE to complete a whole 4-step RACH procedure. From this point of view, if the request is carried on MSG1, then MSG2~MSG4 can be skipped; while if request is carried on MSG3, then only MSG4 can be skipped. Thus from saved signaling overhead perspective, request on MSG1 may be better. Therefore, MSG1 is more suitable to convey the request for SI. 
Proposal: NR should allow the request for on demand SI to be carried on MSG1

If on demand SI is carried on MSG1, eNB should have the ability to distinguish the MSG1 for on-demand SI and the MSG1 for regular initial access. According to the newly agreed definition, “a RACH transmission occasion is defined as the time-frequency resource on which a PRACH message 1 is transmitted using the configured PRACH preamble format with a single particular tx beam”, the available PRACH resource will at least include time-frequency resource & preamble sequence. Then the two kinds of MSG1 can be distinguished through different time/frequency resource/ preamble. One example is that two kinds of MSG1 can be allocated in two sets of time-frequency resource. With such resource allocation mechanism, the preamble collision probability for each kind of MSG1 should remain the same assuming same preamble assignment rule. In addition such resource allocation mechanism is easy to be extended for future use. For example, if new type of SIB is added into system and can be broadcasted on demand, request for this new type of SIB can be carried on MSG1 on separate allocation of time-frequency resource. Such operation should have no impacts on transmitting & detecting of existing MSG1. Therefore we observe that using time-frequency resource joint with preamble to distinguish the MSG1 for on-demand SI and the MSG1 for regular initial access can benefit the system design. 
Observation: Using time-frequency resource jointly with preamble to distinguish the MSG1 for on-demand SI and the MSG1 for regular initial access can benefit the system design
3. Conclusions
In this contribution, we study how the request for on-demand SI is delivered. We propose that:
Proposal: NR should allow the request for on demand SI to be carried on MSG1
Observation: Using time-frequency resource jointly with preamble to distinguish the MSG1 for on-demand SI and the MSG1 for regular initial access can benefit the system design
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