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1 Introduction

In RAN2 previous meeting, the mechanism for system information delivery was extensively discussed and some agreements were concluded. In this document we will further discuss the mechanism for Other SI delivery based on those agreements.

Agreements on RAN2 #95

1: 
Other mechanisms than periodic broadcast of system information should be studied during study item.

2:
Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.

3:
Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.

4:
It is network decision whether other SI is broadcasted or delivered through UE-specific signalling.

Agreements on RAN2 #95bis

1: 
For on demand SI, other SIs may be broadcasted at configurable periodicity (equivalent to SI period in LTE) and for a certain duration.

2
Request of the other SI by idle and “new state” UE should be performed without state transition.

3
For an SI required by the UE, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request (e.g. by checking minimum SI). 

4
PWS information can be classified into other SI. FFS whether this PWS would need additional enhancements.

2 Discussion
2.1 Delivery by broadcasting

Based on the agreements, the mechanism of the on-demand Other SI delivery based on broadcasting could be modeled as figure 1where the Other SI request procedure only applies for the UE initiated case. The critical aspects includes scheduling information in the Minimum SI, notification whether Other SI is broadcasting, acquisition by idle and “new state” UE without state transition.
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Figure 1

Proposal 1: the model in figure 1 should be captured in the TR for the on-demand Other SI delivery by broadcasting.
2.1.1 Scheduling information for broadcasting Other SI

According to the agreement, Other SI would be broadcasted on demand based on the configured scheduling information. With the reference to LTE, the scheduling information could include a transmission window and its relevant configurable periodicity and an additional duration. However a subsequent question could be whether multiple windows are needed for multiple SIBs in Other SI. 

· Multiple windows: similar as that in LTE, one solution is to configure multiple transmission windows with different periodicity and duration for SIB or SIBs of Other SI according to the different characteristics of SIB or SIBs. In this solution network would broadcast multiple SIB or SIBs in different transmission window with different periodicity and duration if multiple SIBs are requested by one or more UE. 

· Single window: another solution is to configure only one transmission windows and its periodicity and duration for all SIBs of Other SI since all the broadcasting SIBs are requested by UEs and should have the same priority from UE point of view. In this solution, a set of SIBs of Other SI would be broadcasted with the same one configured transmission windows and its periodicity and duration according to the request from one or more UE and UE acquires the requested subset of the broadcasting set of SIBs of Other SI.
Comparing the above two solutions, the second solution seems more reasonable, simple and efficient. 

However, it was agreed that PWS information can be classified into other SI. Therefore the following special characteristic of PWS information should be further considered if the general on-demand broadcasting mechanism would apply for PWS information transmission.

· The broadcasting should be carried out as soon as possible and may be much dense than other SIBs.

· The duration of the broadcasting could be very long and even lasts until be stopped by special command.

The above special characteristic can hardly harmonize with the other SIBs in Other SI, so it’s better to configure a special transmission window and its relevant configured periodicity and duration for PWS information broadcasting.

Proposal 2: for broadcasting mechanism of Other SI other than PWS information, only one transmission window and its relevant configurable periodicity and duration configured in the scheduling information is more reasonable and efficient. And a special transmission window and its relevant periodicity and duration should be configured for PWS information broadcasting.

2.1.2 The notification for the broadcasting Other SI

It has been agreed that, for each SIB in Other SI, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request. In order to achieve this, as illustrated in figure 2, one potential solution is to include notification in Minimum SI to notify UE that Other SI is broadcasting. 
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Figure 2: Example for the notification in minimal SI
In this solution, whenever UE need to read the other SI, the UE need to check the notification field in minimal SI to find out whether the related other SI is being broadcasted or not. If these other SIs are being broadcasted, the UE should try to receive the related other SI based on the scheduling information carried in minimal SI. Otherwise, if the related other SI is not being broadcasted in the cell, the other SI request should be sent from UE to NW to require the transmission of the related other SI. Once the request is received by NW, the network should set the notification field in the Minimum SI to indicate the corresponding Other SI is broadcasting and then broadcasts the Other SI based on the scheduling information. UE needs to monitor the Minimum SI to check the notification corresponding to the requested Other SI. UE receives the broadcasting the Other SI based on the scheduling information in Minimum SI if the notification is set.

Based on the discussion above, we think the notification field, which is used to indicate whether a SIB is being broadcasted or not, should be included in the minimal SI.

Proposal 3: The notification field, which is used to indicate whether a SIB is being broadcasted or not, should be included in the minimal SI.
2.1.3 The request for Other SI
It’s also agreed that request of the other SI by idle and “new state” UE should be performed without state transition. Basically, idle and “new state” UE could acquire the Other SI based on the random access procedure and two potential solutions are discussed below. 

· Solution 1a: request by MSG1
In this solution, UE send Other SI request in MSG1 by special preamble resources. One or more special preamble resources should be reserved for the Other SI or particular SIB of Other SI request. No contention happen even more than one UE request the Other SI simultaneously.

· Solution 1b: request by MSG3
In this solution, UE can send Other SI request in MSG3 with its particular requirement on some SIBs of Other SI. Contention could happen in MSG3 and the requests from some UE could fail.

It’s obvious that solution 1a and 1b have respective pro and con on different aspect and further study is need for final decision.

Proposal 4: further study on above two solutions is needed before the final decision.
2.2 Delivery by UE-specific signaling
From UE point of view, the UE initiated broadcasting mechanism for Other SI delivery could result in some latency to acquire the request Other SI since the broadcasting is always carried out in the preconfigured transmission window. Therefore for the latency sensitive case, for example for the ULRCC service, the mechanism based on UE-specific signalling for Other SI delivery could be preferred. Two potential solutions based on random access are discussed below.

· Solution 2a: two-step RACH based solution
In this solution, UE send Other SI request in MSG1 by special preamble resources and acquire the requested Other SI in the MSG2. One or more special preamble resources should be reserved for the Other SI or particular SIB of Other SI acquisition. No contention happen even more than one UE request the Other SI simultaneously. However it is noticeable that the response MSG2 is not UE-specific since the reserved preamble is not dedicated for UE and MSG2 could be delivered to multiple UE if multiple UE request Other SI simultaneously.

· Solution 2b: four-step RACH based solution
In this solution, UE can send Other SI request in MSG3 with its particular requirement on some SIBs of Other SI and reserved special preamble resources is not needed. Contention could happen in MSG3 and the requests from some UE could fail. However the winner of the contention can acquire the requested Other SI in UE-specific MSG4.

Moreover, in solution 2b, RRC connection setup request can be combined with Other SI request in MSG3 if RRC connection establishment is also desired by UE at the same time. And the requested Other SI and RRC connection setup message would be combined in MSG4. By this means, UE can acquire Other SI during the RRC connection establishment and much less signaling and latency could be achieved.

From UE-specific signalling point of view, four-step RACH based solution is more suitable to deliver Other SI to UE by UE-specific signalling.
Proposal 5: four-step RACH based solution should be the baseline to deliver Other SI to UE by UE-specific signalling.
3 Conclusion

Based on the deep and extensive analysis on Other SI delivery, we have the following proposals:
Proposal 1: the model in figure 1 should be captured in the TR for the on-demand Other SI delivery by broadcasting.
Proposal 2: for broadcasting mechanism of Other SI other than PWS information, only one transmission window and its relevant configurable periodicity and duration configured in the scheduling information is more reasonable and efficient. And a special transmission window and its relevant periodicity and duration should be configured for PWS information broadcasting.

Proposal 3: The notification field, which is used to indicate whether a SIB is being broadcasted or not, should be included in the minimal SI.
Proposal 4: further study on above two solutions is needed before the final decision.

Proposal 5: four-step RACH based solution should be the baseline to deliver Other SI to UE by UE-specific signalling.
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