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Introduction
This contribution is a resubmission of [1].
In RAN2 #95bis and RAN2#96, following agreements on on-demand SI were achieved.
	Agreements
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).

	Agreements
1: 	The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.
2:	UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.
3:	The SI transmission window in LTE is baseline for NR.
4: 	The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information. 
FFS: Whether MSG1 and/or MSG3 is used to carry other SI request.
5: 	For UEs in connected, dedicated RRC signalling can be used for the request and delivery of other SI.


This contribution gives our consideration on the on-demand SI delivery mechanism for idle/inactive state UE in detail. 
Discussion
About the on-demand SI delivery scheme in detail, there are three main schemes as below. 
· Scheme#1: RACH like procedure


             
Figure 1: RACH like procedure (Option 1)	            Figure 2: RACH like procedure (Option 2)
For this scheme, there are two options:
· Option 1: 4-step RACH procedure (Figure 1)
UE transmits the preamble to gNB (Msg1); gNB gives the UL grant via RAR to UE (Msg2); UE indicates the requested SIB index in SI request to gNB (Msg3); gNB provides the request SIB to UE in SI response (Msg4).
· Option 2: 2-step RACH procedure (Figure 2)
Multiple preambles are reserved for one on-demand SI request, one to one mapping between preamble and SIB index/SIB group. 
UE transmits the SI-preamble-x to gNB (Msg1); gNB provides the corresponding SIBx to UE via the dedicated SI-RNTI-x (Msg2). 
In general, for this scheme, since RACH procedure is UE specific, gNB can provide the requested SIB(s) immediately, but due to the SI response is UE specific, then it could have some impact on resource efficiency due to duplicated SI responses in case of  multiple UEs request the same SIBs not in the same time. 
When comparing both options, option 1 has the Msg3 collision issue same as legacy RACH procedure. Option 2 has better performance in preamble collision cases, since it performs no contention resolution. For example, if more than one UE send the same preamble on the same RACH occurrence, as long as at least one is correctly detected by gNB, then all the UEs can receive the SI response from the gNB. But in option 2 more preambles and SI-RNTI resource is required to reserve for on-demand SI delivery mechanism and in one procedure UE only can acquire one SIB or SIB group. UE could request multiple SIBs by sending multiple preambles simultaneously in the same RACH opportunity though.
· Scheme#2: SI update like procedure

 Figure 3: SI update like procedure
In this scheme, the same SI modification period is applied for updating both minimum SI and other SI broadcasted, and all the broadcast SIs are scheduled according to the SI scheduling info. Based on the UE request in one SI modification period, eNB would broadcast the on-demand SI in the next period. UE request can be similar to the scheme 1 option 2, but omitting the SI response in SI-RNTI, and should carry the request SIBx/SIB group index.
For the example given in Figure 3, in period#(n), SIBx is not broadcasted so UE sends the SIBx request signal (e.g. preamble-x) to gNB. In network side, upon receiving the request, gNB could transmit SI update information via paging, and start to schedule the SIBx transmission in the next period#(n+1). In UE side, after transmitting SIBx request, UE can start monitoring paging (with SI update indication) or directly check whether SIBx is scheduled in the period#(n+1); if SIBx is scheduled, then UE acquires the SIBx according to the scheduling info, otherwise, UE can assume the SI request was lost and trigger the SIBx request again. 
This scheme is simple since the minimum-SI and other SI modification procedure is consistent from SI delivery perspective; delay for UE to acquire the on-demand SI and to detect the UE request was lost is long, which depends on the SI modification period (i.e. about hundreds of ms); resource efficiency is very good due to the SI delivery is based on the UE request in the last whole SI modification period. 
· Scheme#3: LTE ETWS/CMAS like procedure 

 
Figure 4: ETWS/CMAS like procedure
In this scheme, both minimum-SI and other SI broadcasted are scheduled by SI scheduling information. The SI modification is only applied for minimum-SI. For the on-demand SI, based on UE request, gNB can schedule it immediately and update the scheduling info. The same UE request mechanism as for scheme #2 should be used, carrying the request SIBx/SIB group index.
For the example given in Figure 4, in period#(n) SIBx is not broadcasted, so UE transmits SIBx request to gNB. In network side, upon receiving the request, gNB updates the SI scheduling info and broadcasts SIBx, additionally gNB can also transmit SI update info via paging. In UE side, after transmitting UE request, UE immediately monitors the SI scheduling info; if SIBx is included, then UE acquires SIBx according to it, otherwise, if UE cannot find SIBx scheduling info or does not receive paging for some time, UE can assume the SI request was lost and triggers SIBx request again. 
This scheme is simple since the delivery part of procedure is the same as ETWS/CMAS broadcast mechanism. The delay for UE acquiring the on-demand SI and SI request lost detection is short, which depends on the SI scheduling info transmission period and/or update info paging latency (for request confirmation), if used; resource efficiency is good since the SI delivery can be made common for potentially multiple UE requests at least in the last scheduling info transmission period.

Based on the introduction of the three schemes, the summary and comparison is given in Table-1. 
Table-1: comparison of on-demand SI delivery scheme
	
	Scheme#1: RACH (Option -1)
	Scheme#1: RACH (Option-2)
	Scheme#2: SI update
	Scheme#3: ETWS

	Dedicated SI request signal 
(e.g. preamble)
	None
	One for each SIB/SIB group
	One for each SIB/SIB group
	One for each SIB/SIB group

	Delay of SI acquisition
	Short 
	Shorter 
	Long
	Middle 

	Delay of SI lost detection
	Short
	Shorter
	Long
	Middle

	Collision
	Yes
	No
	No
	No

	Resource efficiency for SI delivery
	Bad
	Bad
	Better
	Good 

	Consistent with mini SI transmission
	No
	No
	Yes
	Yes

	Applicable for network request SI transmission
	No
	No
	Yes
	Yes



According to the table, scheme#3 (ETWS/CMAS like scheme) associated with RACH (scheme #1) option 2 for the request part is good on both latency and resource efficiency, and it has the common procedure as other kinds of SI transmission procedure. The SI request resource is more than RACH option 1 scheme, but there would be no collision issue. So we propose:
Proposal: Adopt scheme#3 (ETWS/CMAS like scheme) for on demand SI delivery, which includes:	
· 1/ SI request signal is on-demand SIBx or SIB-group specific;
· 2/ Network schedules on-demand SI delivery via SI scheduling info, and the SI scheduling info is carried in minimum-SI with periodic broadcast;
· 3/ Network can update the scheduling info for on-demand SI independently of the SI modification period;
· 4/ Network can provide the SI update indication in paging when it decides to schedule the on-demand SI;
· 5/ After transmitting SI request, if UE cannot detect the corresponding SI scheduling info for some time or does not receive paging, UE can assume the SI request lost and trigger SI request again. 
Conclusion
According to the analysis in section 2, it is proposed:
Proposal: Adopt scheme#3 (ETWS/CMAS like scheme) for on demand SI delivery, which includes:	
· 1/ SI request signal is on-demand SIBx or SIB-group specific;
· 2/ Network schedules on-demand SI delivery via SI scheduling info, and the SI scheduling info is carried in minimum-SI with periodic broadcast;
· 3/ Network can update the scheduling info for on-demand SI independently of the SI modification period;
· 4/ Network can provide the SI update indication in paging when it decides to schedule the on-demand SI;
· 5/ After transmitting SI request, if UE cannot detect the corresponding SI scheduling info for some time or does not receive paging, UE can assume the SI request lost and trigger SI request again. 
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