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Introduction
In this contribution, we analyse the current RAN1 and RAN2 agreements on system information scheduling and propose a structure based on LTE for the scheduling of minimum and other system information. 
[bookmark: _Ref178064866]Discussion
RAN1 agreements on system information scheduling
[bookmark: _Toc473554760][bookmark: _Toc473554795][bookmark: _Toc473554813][bookmark: _Toc473554893][bookmark: _Toc473554939][bookmark: _Toc473898231][bookmark: _Toc473935530][bookmark: _Toc470004042][bookmark: _Toc470004051][bookmark: _Toc470004067][bookmark: _Toc471498637][bookmark: _Toc471503432][bookmark: _Toc471523544]RAN1 has agreed in RAN1#88
· For the minimum system information delivery, 
· Part of minimum system information is transmitted in NR-PBCH
· The remaining minimum system information is transmitted in shared downlink channel via NR-PDSCH
· FFS  how the configuration information for the remaining minimum system information is provided, e.g.:
· NR-PBCH provides the control channel search space 
· NR-PBCH provides the scheduling assignment
· Part of the control channel search space/scheduling assignment could be derived by the specification
· FFS numerology for NR-PDSCH for the remaining minimum system information


and in RAN1#88bis
· NR-PDSCH carrying the remaining minimum system information is scheduled using NR-PDCCH.
· NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information
· FFS if a part of configuration information can be derived by specification
------
· The broadcast delivery of other system information (OSI) is supported by NR-PDSCH transmission. The scheduling information of broadcast NR-PDSCH is considered to be carried by the following option(s):
· Option 1: NR-PDCCH
· Option 2: Remaining minimum system information
· Other options are not precluded
· FFS: Maximum TBS for OSI.


The most straightforward mapping of the (RAN2 controlled) master and system information blocks to the RAN1 agreements would be to transmit NR-MIB on NR-PBCH and the rest of the minimum system information on NR-PDSCH. In [2] it is proposed that the rest of the minimum system information is collected in NR-SIB1, and assuming the same terminology here we propose
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The implication of this proposal is that NR-MIB will need to contain a pointer to NR-SIB1 as indicated by the RAN1 decision.
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RAN2 agreements on system information scheduling 
RAN2 has captured the following agreements on system information scheduling in TR38.804: With regards to system information provisioning on stage-3 level:
[..] 
-	The scheduling information for the other SI includes SIB type, validity information, SI periodicity and SI-window information and is provided irrespective of whether the other SI is periodically broadcast or not.
-	The scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand. 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 periodicity. Therefore the UE may send an SI request to receive this SIB.


In addition, RAN2 has agreed in RAN2#96 that the SI transmission window in LTE is the baseline for NR. Our assumption is that the baseline referred in the RAN2 agreement is the Rel-8 mechanism used for the scheduling of the “normal” system information, and does not cover the further extensions for eMTC
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The LTE mechanism is basically defined by identifying the nth entry in the list of SI messages for SI message number n, and trying to receive the SI message number n in a window starting from subframe #a, with a = (n – 1)*window length  mod 10 in the radio frame for which SFN mod SI period = FLOOR((n-1)*window length/10) and continuing for SI window length. This is illustrated in Figure 1 below. 
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Figure 1: Two examples of LTE SI scheduling. On the top, one SI message with period of 80 ms (solid blue) and one with 160 ms (red stripes) are scheduled with a window of 5ms. On the bottom, two SI messages (solid blue and red stripes) with the same period of 160 ms, which are both scheduled with a window of 20ms.
Note that the windows of different SI messages do not overlap in the LTE design. One possible modification to the LTE mechanism would be to allow the network to schedule multiple SI messages and/or NR-SIB1 in a single window (for example, all SI messages could be scheduled in the blue window in Figure 1) even though they do not share the same periodicity (proposed in e.g. [1]). Such flexibility could be useful in deployments relying on beam sweeping and we propose to allow this.
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Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	NR-MIB is transmitted on NR-PBCH and rest of the minimum system information (NR-SIB1) is transmitted on NR-PDSCH.
Proposal 2	NR-MIB contains configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying NR-SIB1.
Proposal 3	NR system information scheduling is based on LTE Rel-8 system information scheduling and does not include the scheduling mechanism introduced for eMTC.
Proposal 4	Allow network to schedule multiple SI messages and/or NR-SIB1 with different periodicity in a single window.
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Appending A: 36.331 SI message acquisition procedure

[bookmark: _Toc462782293]5.2.3	Acquisition of an SI message
When acquiring an SI message, the UE shall:
1>	determine the start of the SI-window for the concerned SI message as follows:
2>	for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in SystemInformationBlockType1;
2>	determine the integer value x = (n – 1)*w, where w is the si-WindowLength;
2>	the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T = FLOOR(x/10), where T is the si-Periodicity of the concerned SI message;
NOTE:	E-UTRAN should configure an SI-window of 1 ms only if all SIs are scheduled before subframe #5 in radio frames for which SFN mod 2 = 0.
1>	receive DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the following subframes:
2>	subframe #5 in radio frames for which SFN mod 2 = 0;
2>	any MBSFN subframes;
2>	any uplink subframes in TDD;
1>	if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message;
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