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1	Introduction
After RAN2#101, the UE procedures for receiving system information was discussed in the email discussion [101#38][NR] SI procedure text. After the email discussion, there were following open issues for scheduling of system information:
Editor’s Note: [FFS the details of the mapping to subframes/slots where the SI messages are scheduled]
Editor’s Note: [FFS if there are any exceptions on e.g. subframes where SI messages cannot be transmitted]
Editor’s Note: [FFS if the SI-windows of different SI messages do not overlap].
Editor’s Note: [FFS if the UE may accumulate the SI-Message transmissions across several SI-Windows within the Modification Period]
Editor’s Note: [FFS if UE need to monitor all the TTIs in SI window for receiving SI message]
In this contribution we address these open issues.
[bookmark: _Ref178064866]2	Discussion
2.1	Overlapping SI-windows
Given that RAN1 has agreed to support only one SI-RNTI, and that RAN2 has agreed to not support scheduling of multiple SI messages in one window, there seems to be limited benefit in allowing SI-windows to overlap. 
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Figure 1: Example of overlapping SI windows (left) and an example of potential transmission of SI messages in the SI windows (right)
From UE point of view, overlapping windows might lead to potential error cases when the network schedules a SI message in the overlapping part. Using the example from Figure 1, the network may transmit 
1. multiple HARQ redundancy versions of SI message 1 in SI window 1 
2. multiple HARQ redundancy versions of SI message 2 in the overlapping part of SI window 2. 
If the UE has not received SI message 1 correctly when the transmission of SI message 2 begins, it may erroneously combine it with a (re)transmission of SI message 2. 
Even though the NW may alleviate such issues to some extent by e.g.
· Not scheduling SI messages in the overlapping part (which effectively leads to non-overlapping windows)
· Not using HARQ
· Beamforming different SI messages to different directions in the overlapping part
it's not clear to us that the benefits of overlapping windows overweight the increased complexity, and we slightly prefer to not support them.
[bookmark: _Toc510692149]SI-windows do not overlap. 
2.2	Mapping to subframes/slots where the SI messages are scheduled
Assuming Proposal 1 is agreed, and given the agreement to base the SI window on the LTE framework, we can use the LTE mapping to define the subframes/slots where SI messages are transmitted with only minor editorial modifications:
· 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 si-SchedulingInfo in SIB1;
· determine the integer value x = (n – 1)*w, where w is the si-WindowLength;
· 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;
[bookmark: _Toc510692150][bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246]Use the LTE mapping to define the subframes/slots where SI messages are transmitted 
2.3	Exceptions on subframes where SI messages cannot be transmitted
In LTE, following subframes are excluded from SI window:
2>	subframe #5 in radio frames for which SFN mod 2 = 0;
2>	any MBSFN subframes;
2>	any uplink subframes in TDD;
The first exclusion is caused by the restriction to schedule SIB1 in LTE in subframe #5 in even radio frames. The UE knows that is SI-RNTI is scheduled in subframe #5 in even radio frame, the corresponding RRC message is SIB1, while all other occurrences of SI-RNTI correspond to the SI message (defined by the SI-window). 
Such a solution seems unnecessarily restrictive for NR, especially for higher frequencies, as it will require network to beam sweep the whole cell in one subframe for SIB1 and then again for SI messages. It would be desirable to be able to schedule SIB1 overlapping with at least one SI-window. 
A simple alternative solution would be to use separate SI-RNTIs for SIB1 and SI message transmission. This allows the UE to separate SIB1 transmission from SI message transmission, but does not increase the UE complexity, as the UE will always acquire SIB1 first and only then start receiving the SI messages. 
Separate RNTIs are used for SIB1 (SIB1-RNTI) and SI message transmission (SI-RNTI). 
If Proposal 3 is agreed, RAN2 should inform RAN1 about the decision. 
The reason for excluding the last two cases is simply because it’s not possible to schedule any downlink data in those subframes. In our opinion such an exclusion is obvious from the frame structure and does not need to be repeated in the RRC specification. In practice this means that the UE should monitor all TTIs of a SI window, excluding subframes obviously not suitable for DL transmission.
[bookmark: _Toc510692151]Do not list explicitly the subframes which cannot be used for DL data transmission in “Acquisition of an SI message” section. 
2.4	Accumulating SI Message transmissions across several SI Windows within the Modification Period
In LTE, the possibility to accumulate the SI-Message transmissions across several SI-Windows within the Modification Period was introduced for NB-IoT UEs: “The UE is not required to accumulate several SI messages in parallel but may need to accumulate a SI message across multiple SI windows, depending on coverage condition”. On one hand, we do not see a strong need to support accumulation across multiple SI windows in NR Rel-15, but on the other hand, we do not see a strong need to prohibit it either. 
[bookmark: _Toc510692152]UE is not required to support accumulating SI Message transmissions across several SI Windows within the Modification Period.
Note that the current text proposal from email discussion [101#38] seems to be compatible with this, i.e. it neither mandates nor prohibits the UE. 

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	SI-windows do not overlap.
Proposal 2	Use the LTE mapping to define the subframes/slots where SI messages are transmitted
Proposal 3	Do not list explicitly the subframes which cannot be used for DL data transmission in “Acquisition of an SI message” section.
Proposal 4	UE is not required to support accumulating SI Message transmissions across several SI Windows within the Modification Period.
In addition, we propose to agree to text proposal in Section 4.
[bookmark: _Ref189046994]4	Text Proposal
Note that the text proposal is based on the outcome of the email discussion [101#38][NR] SI procedure text.
[bookmark: _Toc502572141]5.2.2.3	Acquisition of System Information
[bookmark: _Toc502572142]5.2.2.3.1	Acquisition of MIB and SIB1 
The UE shall:
1>	acquire the MIB as defined in [X];
1> if the UE is unable to acquire the MIB;
2> perform the actions as defined in clause 5.2.2.5; 
1>	else:
2>	perform the actions defined in section 5.2.2.4.1;
1>	acquire the SIB1 using SIB1-RNTI, as defined in [X];
1>	if the UE is unable to acquire the SIB1: 
2> perform the actions as defined in clause 5.2.2.5;
1>	else 
2> perform the actions defined in section 5.2.2.4.2;
Editor’s Note: Reference to RAN1 [X] specification may be used for the scheduling of MIB and SIB1.
[bookmark: _Toc502572143]5.2.2.3.2	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 si-SchedulingInfo in SIB1;
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;
Editor’s Note: [FFS the details of the mapping to subframes/slots where the SI messages are scheduled]
Editor’s Note: [FFS if there are any exceptions on e.g. subframes where SI messages cannot be transmitted]
Editor’s Note: [FFS if the SI-windows of different SI messages do not overlap].
Editor’s Note: [FFS if the UE may accumulate the SI-Message transmissions across several SI-Windows within the Modification Period]
1> if SI message acquisition is not triggered due to UE request:
2>	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;
2>	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.
1> else if SI message acquisition is triggered due to UE request: 
2> [FFS 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];
2>	[FFS 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].
Editor’s Note: [FFS on the details of from which SI-window the UE shall receive the DL-SCH upon triggering the SI request.
Editor’s Note: [FFS on the details of how many SI-windows the UE should monitor for SI message reception if transmission triggered by UE request]
Editor’s Note: [FFS if UE need to monitor all the TTIs in SI window for receiving SI message]
1>	perform the actions for the acquired SI message as specified in sub-clause 5.2.2.3.
Editor’s Note: FFS The procedural text for SI message acquisition triggered by UE request will be updated upon finalizing the details.
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