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Introduction
In TR 38.804 [1] the following guidelines are listed related to system information delivery:
· System information distribution should target a single technical framework, ensuring future proofness and smooth introduction of new services and features.
· System information distribution should consider performance aspects like accessibility and state transition latency.
· System information distribution should enable a high level of configurability enabling optimization of KPIs such as energy savings and accessibility.
· System information distribution should include fast and efficient mechanisms for handling of system information change.
· System information distribution should explore and leverage the fact that parts of the system information may be the same across a large area, such as the parts associated to system access (e.g. RACH configuration during state transitions).
· System information distribution in NR should be designed such that UEs supporting less than the carrier bandwidth can determine at least the minimum system information.
One means to achieve the intentions expressed by the above guidelines that has been proposed is on-demand delivery of parts of the SI (referred to as “other SI” as opposed to the minimum SI that should be periodically broadcasted). There could be different variants of on-demand delivery of SI:
· Request from a UE in connected/active state, e.g. using RRC messaging, with a unicast response including the requested SI, which may be beamformed towards the UE
· Request from a UE in idle/inactive state, e.g. a L1 signal such as a PRACH transmission, triggering a response transmission of the concerned SI, beamformed towars the triggering UE.
· Request from a UE in idle/inactive state, e.g. a L1 signal such as a PRACH transmission, triggering a broadcast response of the concerned SI.
· Request from a UE in idle/inactive state, e.g. a L1 signal such as a PRACH transmission, triggering periodic broadcast of the concerned SI, possibly with a limited duration.
· Trigger from the network, e.g. ETWS or CMAS notification or other SI update.
Evaluation studies of the properties of on-demand SI delivery vs. broadcast SI delivery have been initiated by different companies and the assumptions and metrics of evaluation to be used have been discussed in the email discussion email discussion on [95#29][NR] [2], summarized in [3]. The evaluation studies have yet to produce results that are considered relevant by all parties. These evaluation studies focus on the energy efficiency aspect, but there are also other potential benefits of on-demand delivery of SI, which we discuss in this contribution.
Potential benefits of on-demand delivery of SI
As mentioned, the potential reduction of overhead and network energy consumption that can be achieved by delivering SI on-demand instead of via broadcast, depending on the scenario, has been rather extensively discussed and is being evaluated. This aspect is not considered in this document, but only other potentially relevant aspects are discussed.
Quicker SI delivery
In some situations, some UEs may urgently require certain parts of the system information, e.g. for support of low-latency applications. In such cases, the possibility of requesting the required SI on-demand may be crucial to retrieve the information quickly enough. Waiting for the next periodic broadcast of the concerned SI may take too long. The latter implies that the on-demand delivery of SI can be a useful option, even in deployments where the concerned SI is periodically broadcast.
[bookmark: _Toc462918383][bookmark: _Toc462918425]On-demand delivery of SI can provide quicker delivery, e.g. to support UEs running low-latency applications.
Replacement of broadcast SI
The network may replace (parts of) the SI a UE has received via periodic broadcast when the UE connects to the network in the cell, using dedicated RRC messaging. Such replacement may serve several purposes:
· The periodically broadcast SI may include a default access configuration information, providing rather sparse PRACH resources, in order to enable DRX in the gNB/cell when no UEs are connected in the cell. Once the UE is connected this default configuration may be replaced by more generous access configuration data, providing more frequent PRACH resources.
· After connecting to the network a UE can be provided with dedicated SI, which depends on, e.g., the capabilities/category of the UE or subscription information. A privileged UE, or a UE with tighter access delay requirements may, for instance, be provided with additional PRACH resources, which may allow swifter access with a lower risk of contention. Hence, UE-specific replacement of periodically broadcast SI would enable differentiation of UEs.
· The network could use systematic replacement of already received periodically broadcast SI to distribute the random access load. This would be achieved by configuring different PRACH resources for different UEs.
[bookmark: _Toc462918384][bookmark: _Toc462918426]Replacement of already received broadcast SI with dedicated SI may enable various beneficial features, such as longer network DRX in unloaded cells, differentiation of UEs and random access load distribution.
More efficient SI broadcasting with lower SINR target
If the possibility of requesting SI delivery on-demand is available, it becomes less critical to be able to reach all UEs in the coverage area with periodic SI broadcast. This allows the network to reduce the SINR target for the cell edge for the periodic SI broadcast transmissions. This in turn allows reduction of the coding overhead and/or power of the transmissions, thereby increasing the efficiency. Hence, a UE at the cell edge, which has problems to receive the broadcast SI, would send a request to the network (a L1 signal or RRC message) to trigger a beamformed and/or more robustly coded response including the concerned SI.
[bookmark: _Toc462918385][bookmark: _Toc462918427]On-demand delivery of SI can enable the network to lower the SINR target for the broadcast SI transmissions, thereby increasing the efficiency by allowing reduction of the coding overhead and or power of the transmissions.
Relevance of the potential benefits
The above described potential benefits of on-demand delivery of SI may be quite relevant and significant aspects to take into account. However, the nature of the potential benefits is not suitable for quantitative evaluation. Still, it is important that these aspects are not overlooked when the support of the on-demand SI delivery mechanism is discussed.
[bookmark: _Toc462918496][bookmark: _Toc462918515]The herein described potential benefits of on-demand SI delivery (summarized by the observations above) should be taken into account in the evaluation of on-demand SI delivery and should be captured in the TR38.804.
Conclusion
This paper has discussed some potential benefits of on-demand delivery of SI, other than the potential reduction of overhead and network energy consumption that can be achieved by delivering SI on-demand instead of via broadcast.
The following observations were made in this paper:
Observation 1	On-demand delivery of SI can provide quicker delivery, e.g. to support UEs running low-latency applications.
Observation 2	Replacement of already received broadcast SI with dedicated SI may enable various beneficial features, such as longer network DRX in unloaded cells, differentiation of UEs and random access load distribution.
Observation 3	On-demand delivery of SI can enable the network to lower the SINR target for the broadcast SI transmissions, thereby increasing the efficiency by allowing reduction of the coding overhead and or power of the transmissions.

Based on these observations and the discussion above we propose the following:
Proposal 1	The herein described potential benefits of on-demand SI delivery (summarized by the observations above) should be taken into account in the evaluation of on-demand SI delivery and should be captured in the TR38.804.
[bookmark: _Toc462918497]
References
[bookmark: _Ref462847378][bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref458687908][bookmark: _Ref462324243]3GPP TR 38.804 V0.3.0; 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Study on New Radio Access Technology; Radio Interface Protocol Aspects (Release 14)
[bookmark: _Ref462847398]Email discussion on [95#29][NR].

	1/3	
