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1
Introduction
In 5G not all System Information (SI) need to be broadcasted and some part of the SI can also be transmitted by the gNB “on-demand”! RAN2 further discussed on how the UE request/ demand procedure will work and so far no major agreements have been reached. Two possible solutions based on RACH procedure have been identified (Msg1 based and the other based on Msg3) and this document intends to provide a full picture of both these solutions. In the end this document compares the solutions and suggests a way forward.
2
Discussion
We first take a look at both Msg1 and Msg3 based solutions one by one below:

Msg1 based SI demand

This solution comes with many possibilities e.g. just one Preamble to request all (and provide all) SIBs: Upon any UE requiring any SIB, the network must deliver ALL SIBs. This can provide only sub-optimal benefits in saving Broadcast signalling since there are and will be a growing number of SIBs originating from many different and new features and verticals in 5G times. The new design of System Information delivery should be forward compatible i.e. need not compel future changes/ optimizations. 
As another option, the other extreme would be to have one dedicated Preamble for each SIB type and this obviously might need lots of Preambles to be reserved. The balance would be somewhere in between. 

Observation 1: A system providing either just “one Preamble to request all SIBs” or “one Preamble for each SIB type” are two extremes and are not in the best interest of a forward compatible System Information delivery design.

A more rationale system will try to have some logical combination of SIBs that can be requested together using one Preamble. In addition, the requesting UE needs to be acknowledged that its request has been received; otherwise, it might only find out at the SI window that its request was not received which will delay the whole procedure significantly. To improve its chances of receiving the requested SIB, the UE may repeat the SIB-Request at the expense of UE battery.
Proposal 1: Network may configure more than 1 Preamble for on-demand SI requests where each Preamble maps to one or more SIBs.

Proposal 2: An Acknowledgement to UE’s SIB request is important to save UE battery and to avoid increased latency.
Further, to describe the Msg1 solution we take a scenario to explain how a possible Msg1 based solution may look like.
Scenario

Let us say SIB A to H are provided on on-demand basis and the Network configures four preambles like below to request the SIBs:

Preamble 1 = SIBs A, B

Preamble 2 = SIBs C, D

Preamble 3 = SIBs E, F

Preamble 4 = SIBs G, H

Further, a UE that determines that it needs SIBs A, B and H can perform one of the following 2 options to request its needed SIBs:
Option 1: Send one request at a time and look to receive feedback (e.g. RAR) to “its” request.
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Figure 1: One Preamble for a Group of SIBs - No further optimization

Option 2: In this option the feedback message, (e.g. RAR) is scheduled on one single common RNTI(e.g. RA-RNTI) and carries a list of SIBs that the network is going to provide in response to possibly more than 1 requesting UE.
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Figure 2: One Preamble for a Group of SIBs. Combined Msg2

Option 2 has obvious benefits over Option 1. Following conclusions and proposals can therefore be drawn:
Proposal 3: Msg1 based solution, if adopted should have the following characteristic:
· One RNTI is sufficient to receive the response(s) to the SIB request(s).

· Network is allowed to combine the SIB requests and provide a combined list indicating which SIBs will be provided.

· The UE verifying that some not yet requested SIBs are also going to be provided, need not initiate corresponding Preamble transmission.

Msg3 based SI demand

This can be designed similarly to Option 2 of the Msg1 based solution, therefore:

Proposal 4: Msg3 based solution, if adopted should have the following characteristic:
· One reserved Preamble to inform the network of desired Msg3 size. More preambles can be configured if the network had sufficient Preambles and there was high Msg3 collision expected.
· One reserved RNTI to receive the feedback message (e.g.Msg4).

· The Network is allowed to combine the SIB requests and provide in the feedback message (e.g. Msg.4) a combined list indicating which SIBs will be provided.

Msg1 Vs. Msg3
Both the methods have their own benefits and demerits; the below table summarizes them:

	
	Msg1
	Msg3

	Accuracy/ selectiveness of SIB-type Request
	Granularity can only be limited
	Precise

	SI request Collision
	Some collision can still be anticipated if 2 or more UEs use the same PRACH resource to send different Premables (for requesting different corresponding SIBs). 
	The feature is for low UE presence in the cell and for higher requests to control collisions the network may configure more than 1 Preamble. 

	Preamble Required
	Many, depending on logical combinations possible. New feature might need further new Preambles reservation.
	One most of the time (more in anticipation of Peak conditions, the network may also resort to full transmission anyway)

	UE power
	May need to transmit many Preambles (depending on how much it needs).
	One Msg1 + Msg3 transmission will suffice in most cases.

	Redundancy (network transmission)
	Can only partition the whole SIB spectrum in limited chunks and therefore redundancy, the primary motivation for On-demand, can’t be avoided. E.g. If Preamble_X = SI-message_A + SI-message_B but UE only needs say SI-message_A
	No Redundancy


Another contribution [1] summarizing the comparison may also be referred to by the reader.

Since both solutions will work and the main question centres around Preamble availability for exclusive use of On-demand SI request, the operators may want to decide based on their specific requirements which may even vary during the course of day e.g. between Peak hours and Lean hours. So, from that perspective we may specify both solutions and leave the choice to the network vendor. The UE has to implement then both choices and also get these tested but since a major part of the solutions is common, we do not see major hiccups. 

Proposal 5: Both the solutions may be specified in RAN2 and the network vendors may choose and change the method that suit best from time to time.
3
Conclusion
This paper provided a full picture of both Msg1 and Msg3 based solutions, compared the solutions and suggests a way forward. Following Proposals are made as a result:

Proposal 1: Network may configure more than 1 Preamble for on-demand SI requests where each Preamble maps to one or more SIBs.

Proposal 2: An Acknowledgement to UE’s SIB request is important to save UE battery and to avoid increased latency.
Proposal 3: Msg1 based solution, if adopted should have the following characteristic:
· One RNTI is sufficient to receive the response(s) to the SIB request(s).

· Network is allowed to combine the SIB requests and provide a combined list indicating which SIBs will be provided.

· The UE verifying that some not yet requested SIBs are also going to be provided, need not initiate corresponding Preamble transmission.

Proposal 4: Msg3 based solution, if adopted should have the following characteristic:
· One reserved Preamble to inform the network of desired Msg3 size. More preambles can be configured if the network had sufficient Preambles and there was high Msg3 collision expected.

· One reserved RNTI to receive the feedback message (e.g.Msg4).

· The Network is allowed to combine the SIB requests and provide in the feedback message (e.g. Msg.4) a combined list indicating which SIBs will be provided.

Proposal 5: Both the solutions may be specified in RAN2 and the network vendors may choose and change the method that suit best from time to time.
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