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1   Introduction
In previous RAN2#Adhoc meeting made the following agreements regarding SI in NR [1]. 
	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.


In last RAN2#97 meeting, there is also progress on SI index for common SI which can be valid in more than one cell [1]. 

1: Broadcasting some kind of index/identifier in minimum SI to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s). The index/identifier and associated system information can be applicable in more than one cell. System information valid in one cell may be valid also in other cells.

There are still left FFS and open issues to be resolved for other SI. This contribution provides discussion on the left open issues, e.g., various indications needed for the UE to acquire on-demand system information, taking the index for common SI into consideration. And the study of SI index for common SI is illustrated in document [3].
2   Discussion
2.2   Indications to monitor before making on-demand request
As for the other SI delivery mechanism, it had been discussed for several meetings and some agreements have been achieved [1]
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[2]. In this section, it is targeted to provide a full picture of the other SI delivery according to the agreements. And the goal is to get a reasonable conclusion on whether an additional indication that an on demand SI is actually being broadcast at an instant of time is needed or not.
Agreement 1:  The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information;
Agreement 2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand;
Agreement 3:
UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.
Agreement 4:
The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information.
Agreement 5:
Broadcasting some kind of index/identifier in minimum SI to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s).
Based on the agreements, there are two kinds of understanding as follows.

Option 1: No additional indication 
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Fig.1. Option 1- no additional indication for the present of Other SIBs
If a specific item of “Other SI” is available in the cell, UE checks whether it is being broadcast or not by checking the presence of the scheduling information of the other SI in the minimum SI, including SIB type, validity information, periodicity, SI-window information and possible index/identifier if present. If the scheduling information of the desired SI exists in the minimum SI, the UE will directly acquire the SI according to the scheduling information without sending SI request message. If the desired SI is not being broadcast, the UE need to send a SI request message to trigger gNB transmission of the SI. If the requested other SI will be broadcasted, related paging will be sent to inform the UE of the change of scheduling information. The UE receives updated scheduling information and try to read the broadcasted requested other SI based on corresponding scheduling information. If the delivery method of the other SI changes into on-demand one, the scheduling information will be removed in minimum SI.

Therefore, the present of the scheduling information of the other SI can implicitly indicate the distribution method of the corresponding other SI. It is noticeable that there will be less signalling overhead in minimum SI without unnecessary scheduling information of on-demand delivered other SI. 
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Fig.2 opt 1- no additional indication
Option 2: With additional indication

[image: image3.emf]Minimum 

SI

Minimum 

SI

 Indicator of Other SIs is being 

broadcasted or not

Scheduling Information, 

including all supported SIBs 

SIB type, validity information, 

periodicity, SI-window information, 

SI index indicating area info

Other SI

other SIBs-periodically broadcasted 

is onging

other SIBs-on demand 


Fig.3. Option 2- additional indication for the present of Other SIBs
Scheduling information is always included in minimum SI for the items of “other SI” supported in a cell, even if a specific item is not being broadcast at a time instant. And there is an additional indication of whether an on demand SI is actually being broadcast at this instant in time or not. If the indication indicates that a SIB is being broadcast, UE assumes that this SIB is broadcast in the SI-Window indicated in its scheduling information. And the UE will directly acquire the SI according to the scheduling information without sending SI request message. Otherwise, the UE does not assume that this SIB is being broadcast and may send an SI request to receive this SIB.  Possible updating scheme of the additional indication is similar and can refer to the updating the scheduling information in option 1.
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Fig. 3 opt 2- using an additional indication
Based on above analysis, there is no obvious benefit by introduction of an additional indication, as UE still needs to check the indication in the minimum SI, when it needs an on-demand SI. Besides, it will involve more signaling overhead by periodically broadcasting scheduling information of all supported other SI.

Considering the option 1 that scheduling information in minimum SI can already indicate whether an on-demand SI is being broadcast or not, it is preferred that UE determines whether a specific SI is being broadcast or not by checking the presence of the scheduling information of the other SI in the minimum SI without additional indication.
Therefore, to minimize the overhead of minimum SI, option 1 is a more efficient approach.
Proposal 1: The scheduling information of the other SI in the minimum SI indicates whether a specific SI is being broadcast or not; no additional indication is needed.
Indications to monitor after making on-demand request
In last meeting, there is a following agreement:
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.

However, it has already been agreed that both broadcast and dedicated deliveries are supported for the on-demand SI. Hence, there may be several kinds of understanding on this agreement:
1) The action specified in this agreement only refers to other SI delivery via broadcast manner. The UE only need monitor the SI window of requested SIB in one or more SI periods of that SIB, encoded by SI-RNTI. 
2) The action specified in this agreement only refers to other SI delivery via broadcast manner. The UE need monitor the SI window of requested SIB in one or more SI periods of that SIB, encoded by SI-RNTI. In addition, the UE need monitor the PDCCH for the dedicated signalling by C-RNTI on the subsequent subframes after SI request is made. 
3) The action specified in this agreement refers to other SI delivery via broadcast and dedicated manner. The UE need monitor the SI window of requested SIB in one or more SI periods of that SIB, encoded by both SI-RNTI and C-RNTI.
Therefore, to make it clear and unambiguous, it is proposed to clarify the agreement as follows.
Proposal 2: UE in RRC_Idle, RRC_Inactive and RRC_Connected states needs to monitor the SI window of the requested SIB in one or more SI periods, encoded by SI-RNTI. In addition, UE in RRC_Connected state needs to monitor the PDCCH for the dedicated signalling by C-RNTI on the subsequent subframes after SI request is made.
3   Conclusion
This paper analyses the indications needed for UE to monitor and acquire on-demand system informations, and arrives at the following proposals. 
Proposal 1: The scheduling information of the other SI in the minimum SI indicates whether a specific SI is being broadcast or not; no additional indication is needed.
Proposal 2: UE in RRC_Idle, RRC_Inactive and RRC_Connected states needs to monitor the SI window of the requested SIB in one or more SI periods, encoded by SI-RNTI. In addition, UE in RRC_Connected state needs to monitor the PDCCH for the dedicated signalling by C-RNTI on the subsequent subframes after SI request is made.
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