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Introduction
During email discussion [NR-AH1801#12][NR] System information procedures, majority of the companies expressed a preference to use the LTE framework for scheduling of system information in NR. However, there was no consensus on extending the framework to allow scheduling of multiple SI messages in a single SI scheduling window.
In this contribution, we provide justification for scheduling of multiple SI messages in a single SI scheduling window. 
[bookmark: _Ref178064866]Discussion
It is expected that the LTE system information scheduling will be based on LTE mechanism. 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: An example of LTE SI scheduling. One SI message with period of 80 ms (solid blue) and one with 160 ms (red stripes) are scheduled with a window of 5ms. 
Note that the windows of different SI messages do not overlap in the LTE design. In case of a beam-formed system, the NW will need to beam sweep the system information transmissions. 
It’s is possible to compare overlapping and non-overlapping SI windows on the UE power consumption. If all SI messages are transmitted in separate windows, the UE requiring all SI messages will need to receive continuously until all SI messages are transmitted.
In first example in Figure 1, the UE will need to receive SI during 10ms in SFN=0 and 5 ms in SFN=8 if windows do not overlap. This pattern will then be repeated from SFN=16 onwards. On the other hand, if the windows may overlap, UE will only need to receive SI for 5 ms in each SFN. The time the UE needs to receive SI is reduced from 15 ms to 10 ms, leading to a 50% increase in UE power consumption due to SI reception is windows do not overlap.
Generalizing the example above, and assuming that all SI messages are scheduled with same window size and that the SI message i is scheduled with twice the periodicity of SI message i-1, the increase in energy consumption can be obtained by

The results are summarized in Table 1. It should be noted that the values in the table reflect only the fraction of UE power consumption due to SI acquisition, and are only rough estimates on the impact.
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We also note that there will be problems in many TDD configurations to actually transmit these SI messages as if there are several SI messages, there may not be sufficiently many downlink time-slots in the TDD configuration. This problem will be especially pronounced for UL heavy TDD configurations. 
The main complexity of allowing multiple SI messages to be scheduled in the same window is the need to have multiple SI-RNTIs. In our opinion the UE power consumption gains far exceed the slight increase in complexity due to multiple SI-RNTI. Especially, we note that LTE already supports multiple SI-RNTIs, as SI-RNTI with value FFFF is used to address all SI messages whereas SI-RNTI with value FFF9 is used to address SystemInformationBlockType1-MBMS. 
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Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	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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