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1 Introduction

During the RAN2 #97bis meeting mechanism to transmit SI request for broadcast SI transmission was discussed and following agreements were made:

Additionally, following agreements were made for on-demand unicast/broadcast delivery of system information during the NR study item.


In this contribution we discuss whether there is need for supporting delivery of other SI using dedicated UE specific RRC signaling in RRC_IDLE and RRC_INACTIVE.
2 Discussion
According to current agreements, UE in RRC_IDLE or RRC_INACTIVE state can request for obtaining a SIB (e.g. SIB X) which is provided on demand using MSG1 or MSG 3. MSI includes an indicator (or on demand indicator) which indicates whether a SIB is broadcasted or provided on demand. Network controls whether UE indicates the SI request using MSG1 or MSG3. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of the requested SIB in one or more SI periodicities of that SIB. 
Observation 1: On demand SI delivery mechanism agreed for RRC_IDLE/RRC_INACTIVE does not require UE to transition to RRC connected state.

After receiving the SI request for SIB X, network starts transmitting SIB X in one or more SI periods of SIB X. If multiple SI requests are received for SIB X in a SI period, network does not need to transmit the requested SIB X separately for each request. All the UEs which have sent SI request for SIB X in SI period N can receive the SIB X in one or more SI periods (e.g. N+1, N+2). 
Observation 2: On demand SI delivery mechanism agreed for RRC_IDLE/RRC_INACTIVE enables network to transmit requested SIB once for multiple SI requests for the same SIB.

If the network does not want other UEs to send request for SIB X while it is transmitting the SIB X based on UE’s request, it can set the on demand indicator to zero until it transmits the SIB X and later resets the on demand indicator to one.

Observation 3: On demand SI delivery mechanism agreed for RRC_IDLE/RRC_INACTIVE enables network to prevent new SI requests for the SIB which it is temporarily transmitting based on request from some UE(s).

In case of beamformed system, one can argue that agreed mechanism can lead to increased signaling overhead compared to unicast delivery approach if very few UEs have sent the request as the network transmits the requested SIB in broadcast manner i.e. using all the TX beams in SI window of one or more SI periods. However this is not true. Irrespective of whether SI request is transmitted using MSG1 or MSG3, network knows the DL TX beam based on the received PRACH preamble. Network can transmit the requested SIB using one or more DL TX beams (determined based on SI requests) in SI window of one or more SI periods. Network does not toggle the on demand indicator (from one to zero) if it is transmitting the requested SIB using selective (not all) DL TX beams. So beamforming does not require unicast delivery support in idle/inactive state.
Observation 4: After receiving the SI request, in the on demand SI delivery mechanism agreed for RRC_IDLE/RRC_INACTIVE, network can transmit the requested SIB using selective DL TX beams (determined based on SI requests) in SI window of one or more SI periods.

In RRC_IDLE/RRC_INACTIVE link adaptation is not possible. So transport block carrying requested SIB(s) is transmitted in same manner irrespective of whether if it is broadcasted (i.e. addressed to SI-RNTI) in SI window according to scheduling framework or sent in unicast manner (i.e. addressed to C-RNTI) immediately after the SI request. So resource efficiency is same in both the cases.

Observation 5: In RRC_IDLE/RRC_INACTIVE resource efficiency of delivering requested SI in SI window based on scheduling framework and unicast delivery just after the request is same since there is no link adaptation.

According to agreed mechanism, SI is delivered in SI window of one or more SI periods. The latency to acquire the SI can be as high as one SI period. In case of unicast delivery, latency to acquire SI is equal to time needed to process SI request, prepare the requested SI and transmit the requested SI. It seems that SI acquisition latency is low in case of unicast delivery. However, even in the agreed mechanism SI acquisition latency is function of SI period which is configurable. 
Observation 6: SI acquisition latency for the on demand SI delivery mechanism agreed for RRC_IDLE/RRC_INACTIVE is a function of SI period which is configurable.
Based on the above discussions we propose, that there is no need of supporting any additional mechanism such as unicast delivery for delivering SI which is provided on demand in RRC_IDLE/RRC_INACTIVE. For RRC Connected state, we have already agreed that dedicated RRC signaling can be used for the request and delivery of the other SI.  

Proposal: There is no need of supporting any additional mechanism such as unicast delivery for delivering SI which is provided on demand in RRC_IDLE/RRC_INACTIVE.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Observation 1: On demand SI delivery mechanism agreed for RRC_IDLE/RRC_INACTIVE does not require UE to transition to RRC connected state.

Observation 2: On demand SI delivery mechanism agreed for RRC_IDLE/RRC_INACTIVE enables network to transmit requested SIB once for multiple SI requests for the same SIB.

Observation 3: On demand SI delivery mechanism agreed for RRC_IDLE/RRC_INACTIVE enables network to prevent new SI requests for the SIB which it is temporarily transmitting based on request from some UE(s).

Observation 4: After receiving the SI request, in the on demand SI delivery mechanism agreed for RRC_IDLE/RRC_INACTIVE, network can transmit the requested SIB using selective DL TX beams (determined based on SI requests) in SI window of one or more SI periods.

Observation 5: In RRC_IDLE/RRC_INACTIVE resource efficiency of delivering requested SI in SI window based on scheduling framework and unicast delivery just after the request is same since there is no link adaptation.

Observation 6: SI acquisition latency for the on demand SI delivery mechanism agreed for RRC_IDLE/RRC_INACTIVE is a function of SI period which is configurable.

Proposal: There is no need of supporting any additional mechanism such as unicast delivery for delivering SI which is provided on demand in RRC_IDLE/RRC_INACTIVE.
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RAN2 #97bis Agreements [1]


Agreements for on demand request of broadcast SI transmission


For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request .


If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 


If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.


FFS Error handing in case SI is not received


FFS whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signaling after a transition into connected, or other options








NR SI Agreements [2]


The UE in RRC_IDLE or RRC_INACTIVE should be able to request the other SI without requiring a state transition. 


For the UE in RRC_CONNECTED, dedicated RRC signaling can be used for the request and delivery of the other SI. 


It is network decision whether the other SI is broadcast or delivered through dedicated UE specific RRC signaling.








