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Introduction

[bookmark: _Ref462918989]The triggering condition for UE to request the on-demand SI messages has been specified in TS 38.331[1], and it is only for Idle/Inactive mode UE. Upon being triggered, the UE RRC will instruct the MAC to initiate the random access procedure to send out the on-demand SI request. 
================ 5.2.2.3.3 Request for on demand system information [TS 38.331] ================
When acquiring an SI message, which according to the SystemInformationBlockType1 is indicated to be provided upon UE request, the UE shall:
1>	if in RRC_IDLE or in RRC_INACTIVE:
[bookmark: _GoBack]2>	if the [FFS_Standalone] field is received in SIB1:
3>	the UE shall trigger the lower layer to initiate the preamble transmission procedure in accordance with TS 38.321 [3] using the [indicated PRACH preamble] and [indicated PRACH resource];
3>	if acknowledgement for SI request is received from lower layer;
4>	acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2;
Editor's Note: To be updated with details of the Msg1 request procedure.FFS_Standalone
2>	else 
3>	the UE shall trigger the lower layer to initiate the random access procedure in accordance with TS 38.321 [3];
3>	if acknowledgement for SI request is received;
4>	acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2;
Editor's Note: To be updated with details of the Msg3 request procedure. FFS_Standalone
====================================================================================
After that, UE RRC will start to acquire the requested SI message if the random access procedure is successfully concluded and the positive acknowledgement is received from MAC. However, in some cases UE will trigger another SI acquisition procedure for the same SI message if an updated SIB1 indicating the same SI message will be broadcasted; this may happen if there are other UEs requesting the same SI message and the request has been delivered to the gNB before the UE RRC receiving the acknowledgement from MAC. In such cases, the UE should cancel the pending on-demand SI request and terminate the on-going random access procedure to avoid unnecessary random access collisions and double SI acquisition efforts.
A paper discussing the similar issue [2] has been treated in the RAN2#AH1807 user-plane session and the conclusion is that this topic should be discussed in the control-plane session. Therefore, this paper discusses this issue together with a relevant issue from the control-plane perspective and proposes remedies with some impact to TS 38.331.

[bookmark: _Ref178064866]Discussion
Once UE RRC triggers the on-demand SI request procedure, the current specification allows UE to acquire the on-demand SI message only after the RRC has been acknowledged by MAC that the triggered random access procedure is complete and successful. However, since the duration of the whole random access procedure including the preamble/HARQ retransmission could be long (depends on the preambleTxMax), other UEs might already successfully request the same SI message before UE RRC can receive the acknowledgement from MAC. It makes no sense for the UE to keep sending the SI request while gNB already received the same SI request from other UEs and reflect this in the updated SIB1. It also makes no sense for the UE to acquire the same SI message twice, one is triggered by the on-demand SI request procedure and the other is triggered by the SI acquisition procedure. 
The above issue can be solved if UE RRC can cancel the pending SI request procedure and instruct to MAC to terminate the on-going random access procedure, once the UE RRC receives the updated SIB1 indicating the requested SI messages will be provided through broadcasting. The following lists several time instances when UE MAC receives such termination instruction from RRC.
1) before the MAC transmits or retransmits the preamble
In this case, UE MAC will simply not transmit the preamble. The radio resource as well as UE’s power can be saved significantly by not initiating a new round of preamble transmission. 
2) before the MAC receives the RAR
In this case, UE MAC will ignore the RAR message if receiving later. As a result, the radio resource is wasted in terms of the RAR transmission and also the unused UL grant provided by RAR. UE’s power is saved as it doesn’t have to continue with the remaining random access procedure. 
3) before the MAC transmits MSG3 (applicable only for the MSG3 based on-demand SI request)
In this case, UE MAC will purge the MSG3 buffer and not transmit the MSG3, the radio resource is wasted in terms of the unused UL grant provided by RAR, and also the following HARQ retransmission opportunities. UE’s power is saved by not transmitting MSG3. 
4) before the MAC receives MSG4 and resolves the contention resolution (applicable only for the MSG3 based on-demand SI request)
In this case, UE MAC will ignore the MSG4 if receiving later. As a result, the radio resource is wasted in terms of the MSG4 transmission and also the following MSG4 HARQ retransmission. UE’s power saving gain is very minor in this case.
Based on the above analysis, it is at least beneficial in terms of UE power saving if UE can terminate the on-going random access procedure upon receiving an updated SIB1 indicating the requested SI message is about to be delivered. For system point of view, it is also beneficial in terms of radio resource saving in some cases. 
Observation 1: It is beneficial for both the UE and system if UE can terminate the on-going SI request procedure upon receiving the updated SIB1 indicating the requested SI message is about to be broadcasted. 
Proposal 1: UE shall cancel the pending on-demand SI request procedure and inform MAC to terminate the on-going random access procedure for requesting the SI message, once another SI acquisition procedure is triggered for acquiring the same SI message upon receiving an updated SIB1.
To further alleviate the unnecessary on-demand SI request attempts, the broadcast indicator (in SIB1) for other system information should be able to be updated even within the same SI modification period, and the corresponding SIs should be transmitted immediately (based on the scheduled timing). If this is allowed, gNB is able to reflect the situation earlier that a certain SI message has been changed from the on-demand SI to the broadcast SI. By reflecting such situation earlier, other UEs desiring the same SI message may be able to acquire the SI without initiating the SI request procedure; hence a lot of efforts as well as collisions can be avoided. Moreover, allowing the broadcast indicator to be changed within the same SI modification period also makes Proposal 1 more beneficial, as UE can have more chance to terminate the on-going SI request procedure upon receiving such update. 
Proposal 2: The broadcast indicator in the SI scheduling information can be updated even within the same SI modification period.
If proposal 2 is adopted, the UE requesting the on-demand SI messages shall also check the broadcast indicators in SIB1 even before the UE MAC acknowledges that the random access procedure for requesting the SI messages is complete. Another alternative is to make UE aware of the broadcast indicator change in SIB1 using the paging update procedure; but this is less recommended as it might result in more paging overheads and unnecessary UE power consumption. After all, not every UE is interested in broadcast indicator change. It is better to leave it to network’s implementation whether to trigger the paging update upon the change of the broadcast indicator in SIB1.
Conclusion
In this paper, we discuss and analyse the RRC behaviour for terminating the on-going SI request procedure before receiving the acknowledgement from MAC, and have the following observation. 
Observation 1: It is beneficial for both the UE and system if UE can terminate the on-going SI request procedure upon receiving the updated SIB1 indicating the requested SI message is about to be broadcasted.
Based on the observation, RAN2 is kindly asked to discuss and approve the following proposals. 
Proposal 1: UE shall cancel the pending on-demand SI request procedure and inform MAC to terminate the on-going random access procedure for requesting the SI message, once another SI acquisition procedure is triggered for acquiring the same SI message upon receiving an updated SIB1.
Proposal 2: The broadcast indicator in the SI scheduling information can be updated even within the same SI modification period.
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