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Introduction
In RAN2 adhoc meeting on NR (Spokane), the following decisions were made for on-demand SI delivery:
Agreements related to SI provided by broadcast
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 this contribution we address the FFS point regarding the need for an additional indicator signalling that an on-demand SI is actually being broadcasted (e.g. as a follow-up of a UE request).
Discussion
[bookmark: _Ref477877346]Typical scenarios for on-demand SI request
Before going into the various options for on-demand SI delivery, we think it is important to clarify what is the expected typical usecase of an on-demand SI request in NR. Indeed, during the offline discussion in RAN2#97, some companies expressed the opinion that on-demand broadcast of a SIB or SIB group following a given UE request is necessarily short, and the likelihood of UEs needing a SIB in the same group in this time interval is very low. We have a different analysis as follows:
We think the most likely scenario for UE requesting on-demand SIB(s) is when an Idle UE reselects a cell which is configured with different SIBs than the previous one. Such usecase can be quite frequent depending on UE mobility and cell sizes. Furthermore it might not precluded either that some SIBs may be heterogeneous across TRPs of the same cell. As a result, a typical use-cases where multiple UEs need the same SIB(s) within a short time interval is when multiple UEs re-select the same cell at about the same time, which includes: UEs on a bus, UEs on a train (e.g. subway), UEs on a car, cars on a highway in high traffic hours, UEs on an elevator, UEs in malls’ escalators, etc.
From the above it results that in dense urban areas, cell reselection by multiple UEs within a short period of time can be common and frequent case. As a result, concurrent on-demand requests of same SI (or group of) within a short period of time can also be quite common and frequent.
Observation 1: In dense urban areas concurrent on-demand requests of same SI (or group of) within a short period of time can be quite common and frequent.
Options for on-demand SI delivery via broadcast
Option 1
In its simplest form, the on-demand SI delivery is according to the following procedure:
Similar to LTE, minimum system information (SI) broadcasts periodically the scheduling information of each SIB and whether the associated SI-message is periodically broadcasted or delivered on-demand. As in LTE, such broadcasted system information is constant across a modification period and can only be updated at the modification period boundary. Whenever it needs to acquire a SIB, the UE sends a request (MSG1 is used here) and monitors the requested SIB in its SIB window in the next SI modification period.
[image: ]
Figure 1: On-demand SI delivery: Option 1[][]
The pros and cons of Option 1 can be listed as below:
Pros:
· Simple
· Minimum UE power consumption if only one UE needs SIBx
Cons:
· Other UEs are not aware of the temporary broadcast which results in unnecessary power consumption due to unnecessary redundant requests
· Requesting UE in only aware its request was missed at the end of the next modification period, resulting in a long delay before requesting again.

Option 2: Option 1 decoupled from the modification period
[image: ]

Figure 2: On-demand SI delivery: Option 2
The improvement of Option 2 over Option 1 is that the network sends the SI response in the next SI delivery window after its reception of the SI request (ETWS-like), thus decoupling the SI delivery from the modification period. This makes sense since no change notification is signalled to notify of the requested SI is broadcasted. Thus it improves the latency for acquiring the SI as well as the delay for missed request detection.
In addition, since no clear boundary exists anymore for requesting on-demand SI, we may need a “too-late-to-react” window preceding a SI window occasion during which UE is allowed to send a request but should not expect SIBx in the very next occasion. Alternatively, UE does not send the request during the “too-late-to-react window”.
Given its latency benefits, Option 2 should be preferred over Option 1. 
Proposal 1: The on-demand request and delivery should be decoupled from the SI modification period.

Option 3: Option 2 + additional indicator “SIBx is being broadcasted”
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Figure 3: On-demand SI delivery: Option 3
In this option, UE checks the additional indicator before sending a request. Optionally, the UE can also read the additional indicator after the request to check if the request was detected. Therefore this option provides the following pros/cons:
Pros:
· Additional indicator prevents from redundant requests from other UEs
· Additional indicator allows UE detecting MSG1 miss quicker (via 2nd read)
· Power consumption: 2nd and later UEs (if any) needing SIBx within the broadcast interval don’t need to request the SIB, only need to read the additional indicator
Cons:
· Power consumption: 1st UE requesting SIB now needs to read mini SI before (and optionally after) the request
Comparison of options
The key metric for comparing the Options 2 & 3 is the power consumed globally across UEs during the procedure. Assuming an UL preamble transmission is X (X>1) times more power consuming than reading indicators in minimum SI, we can express the power cost in the unit of a DL reception for both options. Let M be the average number of UEs needing a SIB in the same group within a broadcast interval of that SIB group following at least one SIB request. The typical scenario used is a cell reselection by M Idle UEs (Section 2.1). The acquisition of the SIBs at the end is not included in the comparison since it is common to all options. Table 1 provides a comparative analysis of the global power consumption across the M UEs. As can be observed, Option 3 where the UEs check the additional indicator before sending the SI request always outperforms Option 2 without additional indicator.
[bookmark: _Ref477877527]Table 1: Comparison of UEs power consumption
	
	Option 2 (no additional indicator)
	Option 3 (with additional indicator, one read)
	Option 3 (with additional indicator, two reads)

	Number of preamble transmissions 
	M (all UEs send their request independently) 
	1 (only first UE sends the request. Other UEs check the additional indicator and don’t send the request) 
	1 (only first UE sends the request. Other UEs check the additional indicator and don’t send the request) 

	Number of minimum SI reads (excluding initial read when entering the cell) 
	0 (UE has already acquired scheduling info when entering the cell) 
	0 (all UEs have already acquired scheduling info and checked the additional indicator when entering the cell) 
	1 (Same as 3a + sending UE checks if the request was received OK) 

	Total power (relative to Rrx) 
	MX 
	X 
	X + 1 

	To be better than Option 1, M > 
	
	1 (Option 3 is always better) 
	1 + 1/X 



Observation 2: The additional indicator provides an overall reduction in UEs power consumption.
From the above analysis and observations, we conclude:
 
Proposal 2: An additional indication that an on demand SI is actually being broadcast at this instant in time should be supported. 
Conclusion
According to the analysis in section 2, we obtain the following observations:
Observation 1: In dense urban areas concurrent on-demand requests of same SI (or group of) within a short period of time can be quite common and frequent.
Observation 2: The additional indicator provides an overall reduction in UEs power consumption.
Therefore, we propose:
Proposal 1: The on-demand request and delivery should be decoupled from the SI modification period.
Proposal 2: An additional indication that an on demand SI is actually being broadcast at this instant in time should be supported.
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