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1 Introduction

In last RAN2 meeting, it was agreed that:
Agreements

1
One indicator in SIB1 indicates whether an SI message is currently broadcast or not. The indication is valid until the end of the modification period. UE cannot infer whether this is a temporary broadcast of an on demand SI or a periodic broadcast SI.

In this contribution, we will further discuss the procedure of on-demand SI request and identify the remaining of issues that require address.
2 Discussion
To begin with, the agreement "the indication is valid until the end of the modification period" implies twofold meaning:

1. if the indication is "the SI message is currently broadcasting", the indication is valid until the end of the modification period. 

2. if the indication is "the SI message is currently not broadcasting", the indication is also valid until the end of the modification period.

In our understanding, our intention of the agreement is to just allow the first one, as the second one will greatly delay the UE to acquire the wanted SI.
Proposal 1: To clarify that the indication of "the SI message is currently broadcasting" is valid until the end of the modification period; the indication of "the SI message is currently not broadcasting" is not.
Based on proposal 1, we illustrate the on-demand SI request in figure 1.
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Figure 1 illustration of on-demand SI request

To complete the procedure, there are still some questions need to be addressed:

Question 1: After sending SI request using MSG1/3, UE waits for response in MSG2/4, it is our understanding that UE may be implemented to keep checking for updated SIB1 before accquring the response to see if the requested SIs are indicated to being broadcast. If UE finds out that they are all indicated to be broadcast, can UE choose to stop the RA procedure?

From our point of view, the merit of UE checking SIB1 is that the RA procedure may fail in some cases. In this case, it may be lucky that some other UEs are also requesting the same SI and network has decided to broadcast the SI and indicates it in SIB1, UE can stop wasting power to continue the RA procedure. On the flip side, this kind of SIB1 checking also consumes UE power. But, given that SIB1 broadcasting period is like 80ms (e.g. in LTE) or something, the checking would not be often. And UE has the freedom to decide whether and in what condition to check SIB1 to further minimize power consumption.
Proposal 2: if UE receives updated SIB1 indicating that the requested SI is being broadcast before receiving gNB response (i.e. MSG2/4), UE may choose to stop the RA procedure.
Question 2: If updated SIB1 indication of SI being broacast falls in the middle of a SI window, does UE assume that the SI will be broadcast from the remain of SI window, or that the SI will be broadcast from the next SI window? 
From our point of view, UE should assume that SI will be broadcast from the remain of the SI window. It serves to reduce the delay.
Proposal 3: If updated SIB1 indication of SI being broacast falls in the middle of a SI window, UE assumes that the SI will be broadcast from the remain of SI window.

Question 3: Upon retransmission of SI request, if UE finds out some of the requested SIs are indicated to being broadcast, does UE reselect preamble? 

Consider the case the SI request procedure spans modification period boundary, and UE is not be able to receive gNB response due to contention or poor channel condition, but manages to receive one or more of the requested SIs in the old modification period (these SIs may be broadcast due to request by other UEs). If, in the new modification period, UE keeps sending the original preamble, gNB has to broadcast the original set of SIs requested by UE including those already received, which is unnecessary. 

Proposal 4: Upon retransmission of SI request, if UE finds out some of the requested SIs are indicated to being broadcast, UE may reselect preamble if UE enters into a new modification period.
Question 4: What if UE receives SI request response in the middle of the requested SI window? Does UE start to monitor the SI window from this one? And how many SI windows to monitor?
In our view, there is no problem for the network to broadcast the SI immediately after or even before sending SI request response. Then if UEs can receive the requested SI in the remaining of the SI window that collides with the response reception, it can acquire the SI earlier. The concern is that UE may not be able to acquire enough number of repetitions of the SI if the remain of the SI window is short, and consequently cannot successfully decode the SI. This is a valid concern, but UE can continue the attempt in the next SI window until SI is successfully decoded. Then another problem arised: how many SI windows to monitor? Apparently, it is not safe for UE monitors only until the end of the overlapping SI window. At least, UE should monitor till the end of the next SI window. Should UE monitors more? To let UE monitor more SI windows has the advantage that gNB can choose from which SI window to start broadcasting in order to save some broadcasts. The pain is too much delay, so it is not recommended.
Proposal 5: if UE receives SI request response in the middle of a requested SI window, UE start to monitor the SI window from this one. 
Proposal 5a: UE monitors the SI window either till the end of the next SI window or till SI is successfully received.
Question 5: For SIs received in idle/inactive & connected mode, e.g. CMAS/ETWS, can they be on-demand requested or not?

CMAS/ETWS is received in idle/inactive mode and connected mode, and we have agreed that connected mode on-demand SI is not supported in Rel-15. It means CMAS/ETWS has to be broadcast or didicated provided to connected UE. If CMAS/ETWS is broadcast, it is broadcast on active BWP according to the agreement. However, for idle UE, CMAS/ETWS is received on initial BWP, which means idle/inactive UE may not benefit from the broadcast of CMAS/ETWS for connected UE. So, anyway, CMAS/ETWS can be chosen to not broadcast in the initial BWP. And it has benefits, since CMAS/ETWS support is optional for UE, if there is no UE capable of CMAS/ETWS, there is no need to broadcast. 

Proposal 6: For SIs received in idle/inactive & connected mode, e.g. CMAS/ETWS, they can be on-demand provided for idle/inactive UEs.

3 Conclusions

Proposal 1: To clarify that the indication of "the SI message is currently broadcasting" is valid until the end of the modification period; the indication of "the SI message is currently not broadcasting" is not.
Proposal 2: if UE receives updated SIB1 indicating that the requested SI is being broadcast before receiving gNB response (i.e. MSG2/4), UE may choose to stop the RA procedure.

Proposal 3: If updated SIB1 indication of SI being broacast falls in the middle of a SI window, UE assumes that the SI will be broadcast from the remain of SI window.

Proposal 4: Upon retransmission of SI request, if UE finds out some of the requested SIs are indicated to being broadcast, UE may reselect preamble if UE enters into a new modification period.

Proposal 5: if UE receives SI request response in the middle of a requested SI window, UE start to monitor the SI window from this one. 
Proposal 5a: UE monitors the SI window either till the end of the next SI window or till SI is successfully received.
Proposal 6: For SIs received in idle/inactive & connected mode, e.g. CMAS/ETWS, they can be on-demand provided for idle/inactive UEs.
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