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Introduction 
This contribution is revision of R2-1800271
In RAN2#95B meeting, the following agreements have been made: 
	Agreements for on demand SI:
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). 


In RAN2#98 meeting, the following agreements have been made:
	Agreements:
1. Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.


RAN2#AH-1 meeting reached the following agreements on on-demand/other SI:
	RAN2#AH-1 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 RAN2 adhoc#2 meeting, the following agreements on Msg3 based SI request method have been made:
	Agreements for Msg3 based SI request method:
1: 	UE determines successful Msg3 based on reception of Msg4 
FFS Details of the Msg4 content used to confirm successful Msg3. To be discussed initially CP.
2:	Preamble(s) for SI request using Msg3 based Method are not reserved.
3:	RRC signalling is used for SI request in Msg3.
FFS: RRC signalling how to indicate the requested SI/SIB details left to ASN.1 work.
5:	Temporary C-RNTI received in Msg2 is used for Msg4 reception


From RAN2#99 meeting to RAN2#100 meeting, details for msg3 based-SI request depend on CP discussions, but the topic has not been discussed because of the prioritization of SI design in CP. In this contribution, we further discuss the corresponding FFS and other remaining issues mainly focusing on the additional indication and the details of Msg3/Msg4 for Msg3-based on demand SI request case. 
Discussions
Additional Indication for On-Demand SI Request
According to the agreements from previous meetings, after a UE receives the acknowledgement of a specific SI request (Msg1 or Msg3 based SI request), the UE monitors one or multiple SI windows untill it acquires the requested on-demand SI. The network may or may not indicate in RMSI whether a requested SI is actually being broadcasted. We distinguish two cases next:  
· Without the additional indication in RMSI
The gNB may not brodcast the SI immediately even though it has received the SI request successfully. So a UE which has sent an SI request needs to monitor every PDCCH subframe in the SI window of requested SI in one or more SI periods until it receives the SI message. Unnecessary PDCCH monitoring is undesirable since it consumes the UE’s power consumption. Moreover, an incoming UE always needs to send an SI request, because it doesn’t know whether the requested SI is being broadcasted. As a result, unnecessary SI request is triggered and UE’s power consumption is increased.
Observation1: In the absence of additional indication in RMSI regarding the broadcasting of an on demand SI, UE’s power consumption and unnecessary SI requests can be increased.
· With the additional indication in RMSI
If there is an additional indication, before a UE sends a SI request or starts to receive a required SI, it could first check whether the corresponding SI is being broadcasted. Then, unnecessary SI requests and UE’s power consumption can be reduced especially in the scenario where a large number of UEs are about to acquire the same SI.
[image: ]Figure1 illustrates the process of acquiring a SIB (e.g. SIBx carried by SIx) which is provided on demand. By setting the additional indicator to ‘1’ in RMSI, it is indicated that SIx is being broadcasted. Suppose UE1 and UE2 are in the same cell and are interesting in the same on-demand SIB (e.g. SIBx above), but they are about to acquire the SIx in different SIx period. UE1 learns that SIx is not being broadcasted in SIx period n by checking the RMSI (the additional indicator is set to ‘0’), UE1 sends a SIx request to the NW. NW decides to broadcast the SIx in the next SIx period after receiving the SIx request from UE1, then the NW sets the additional indicator to ‘1’. UE2 learns that SIx is being broadcasted by checking the additional indicator, it starts to monitor the PDCCH and receives the SIx message in the next SIx window without sending a SIx request to NW.
Figure 1. On demand broadcast SI delivery with an additional indication in RMSI
Observation2: In the presence of additional indication in RMSI regarding the broadcasting of an on demand SI unnecessary on-demand SI requests can be avoided and UE’s power consumption can be reduced.
Based on the above discussion, the benefit using an additional indication is obvious, especially in the scenario where a large number of UEs are about to acquire the same on-demand SI since the number of concurrent unnecessary SI requests and the UE’s power consumption can be greatly reduced.  
As UEs are battery operated, power saving is important. So we have the following proposal:
Proposal 1: An additional indication that an on demand SI is actually being broadcasted is included in the RMSI.
The Msg4 details for Msg3-based OSI request
In the RAN2#AH-2 meeting, some agreements were made indicating that RRC signaling is used for SI request in Msg3. RRC signaling regarding how to indicate the requested SI/SIB details was left to ASN.1 work. For the content of Msg3, most companies agreed to accept a BITMAP as a baseline for required system information (SI request) [2], but no conclusion was reached on whether or not UE ID is contained in Msg3. Network needs to feedback the acknowledgement of MSG3 SI request in Msg4, so that a UE can confirm whether the Msg3 was successful based on the reception of Msg4, and the content of MSG4 was left for FFS.
· The content of Msg3
Since Msg3 SI request method triggers broadcast of SI messages and the request will not lead to any state change for a UE, no contention resolution will take place during the procedure and thus, there is no need to include the UE identity within the Msg3 or Msg4 messages.
Proposal 2: There is no need to perform contention resolution in Msg3-based SI request case and no UE identity is needed in Msg3 and Msg4.
· Details of the Msg4 content
For the Msg3-based SI request case, after a UE sends a specific SI request, it only cares whether or not the SI request for the specific SI is received by the network. Therefore, it is unnecessary to perform Contention Resolution. The network may indicate all on-demand SI requests received for specific SI(s) via a bitmap in Msg4 even if it receives a SI request for a specific SI from other UEs. This indication is not used for contention resolution, and it is just regarded as the acknowledgement of MSG3 SI request. As a result, unnecessary SI requests can be avoided and the UE’s power consumption can be saved. UE considers an Msg3-based SI request as successful if all requested SIs are acknowledged in Msg4. In case of “partial” success where only one/ some of the requested SIs are acknowledged by the network, the UE may only retry to request other, not already acknowledged SIs in Msg4.
For example, in figure 2, assume that three UEs can send SI request in the same or different time. UE1 uses different UL Grants with different TC-RNTI1 from UE2 and UE3. UE2 and UE3 use the same UL Grant with the same TC-RNTI2. UE1 first requests SI2 and SI3, UE2 requests SI5 and UE3 requests SI2 and SI3.
· The network first receives UE1’s SI request. It can indicate that the SI request for SI2/SI3 is received. 
· Because of the collision for UE2 and UE3, if only UE2’s SI request for SI5 is received, the network can actually indicate that it has received SI2/SI3/SI5 via Msg4 addressed by TC-RNTI2. This is because the network has received UE1’s request for SI2/SI3 and thus both UE2 and UE3 should consider SI request as successful.

[image: ]
Figure2. The acknowledgement of MSG3 SI request
Proposal 3: Msg4 (bitmap) indicates the acknowledgement of all SIs received in SI requests by the network. UE considers the Msg3-based SI request as successful if all requested SIs are acknowledged in Msg4. 
· Conflict resolution
Moreover, no preamble(s) for SI request using a Msg3-based method are reserved. This means that an RA for SI request and an RA for other purpose may use a same preamble at the same time. In this case, the same T C-RNTI is used for Msg4, a collision will occur. In order to make the RA for other purpose do contention resolution as the current way, a new MAC CE with a new LCID carrying Msg4 for the Msg3-based SI request case, which indicates that the acknowledgement of all SIs received in SI requests by the network can be introduced.  
Proposal 4: A new MAC CE is used for Msg4 in Msg3-based on-demand SI request case, and a new LCID is used to identify this MAC CE.
Conclusion 
Based on the above analysis, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: An additional indication that an on demand SI is actually being broadcasted is included in the RMSI.
Proposal 2: There is no need to perform contention resolution in Msg3-based SI request case and no UE identity is needed in Msg3 and Msg4.
Proposal 3: Msg4 (bitmap) indicates the acknowledgement of all SIs received in SI requests by the network. UE considers the Msg3-based SI request as successful if all requested SIs are acknowledged in Msg4.
Proposal 4: A new MAC CE is used for Msg4 in Msg3-based on-demand SI request case, and a new LCID is used to identify this MAC CE.
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