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Discussion and Decision
1      Introduction
In RAN2#96 meeting, on-demand SI request was discussed, and it was FFS whether MSG1 and/or MSG3 is used to carry other SI request. In this contribution, the two approaches are analyzed.
2      Discussion
The basic procedure for on-demand delivery was shown in in Figure 1 below.
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Figure 1: Procedure for system information acquisition

As for SI request, there are mainly two approaches: 
· Msg3 based option: normal RACH procedure is used, and actual request is sent in Msg3 [2]
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[3]. In this option, UE can explicitly request the SIs it needs.
· Msg1 based option: request is based on reserved RACH preamble. There are two sub-options:
· Single preamble: UEs send preamble for SI request in preconfigured time/frequency resource [4]. One preamble is used to request all other SIs not broadcasted when UE sends the request. The same preamble could be shared by multiple UEs.
· Multiple preambles: there is one preamble corresponding to one SI or a set of SIs. There could be multiple RACH preambles [2]
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[3]. Similar to single preamble approach, the same preamble could be shared by multiple UEs.
Above options are compared below.

DL overhead
In current LTE, some SIBs are service specific (e.g. SIB 13/15 for MBMS, SIB18/19 for D2D) and RAT specific (e.g. SIB 6/7/8 contains neighbor information for UTRA/GERAN/ CDMA2000/HRPD), and UEs may optionally acquire them based on capabilities. For Msg3 based option and multiple preamble option, UE can request in the granularity of a SIB. On the contrary, for the single preamble option, network cannot distinguish which SIBs that UEs are requesting therefore all the SIBs for on-demand delivery should be transmitted upon UE request. Therefore there is more DL overhead for single preamble option.
UL overhead
Single preamble option has the lowest overhead since preamble resource is shared by all UEs requesting SI delivery. Multiple preamble option has higher overhead due to the reservation of multiple preambles. Msg3 based option has the highest overhead due to individual Msg1 and Msg3 transmissions. 

When considering both DL and UL overhead, it should be noted that the main motivation of on-demand SI delivery is to reduce DL SI overhead. From overall resource perspective, DL SI delivery consumes more resource than uplink since typically SI overhead is much larger compared with preamble and Msg3 transmission, especially considering beamforming in high frequency band. 
SI acquisition latency

With Msg3 option, on-demand unicast SI delivery can be supported. As from the analysis in [1], the main benefits of supporting on-demand unicast SI delivery are the resource efficiency and SI acquisition latency. Therefore Msg3 option can achieve less SI acquisition latency even though sending Msg3 itself might incur longer delay.

For Msg1 based options (including both single preamble and multiple preamble options), since Msg3 is not used, on-demand unicast SI delivery is not supported since gNB cannot distinguish individual UEs. Therefore SI acquisition latency is larger compared with Msg3 option.
UE power consumption

As to the multiple preamble approach, it should be noted that from coverage perspective, the multiple preambles should not be configured in the same TTI (assuming it is possible from RAN1 perspective). The reason is that if multiple preambles are configured in the same TTI and if one UE needs to request several SIs at the same time, the UE should send several preambles simultaneously. There is coverage problem if UE’s channel condition is not good e.g. at the cell edge. Then when multiple preambles are configured in different TTIs, if UE needs to send multiple preambles, it needs to send in several TTIs, which increases UE power consumption for transmission.

Single preamble option consumes less UL Tx power compared with Msg3 option. 

For DL reception power consumption, since Msg3 option allows on-demand unicast SI delivery, it is possible that all the needed SIs can be delivered to the UE in one TTI. Therefore Msg3 option requires less power for DL reception.
In Table 1 below, the comparison of different SI request options is shown.

Table 1: Comparison of different options on SI request
	Options
	DL overhead
	UL overhead
	SI acquisition latency
	UE power consumption (UL)
	UE power consumption (DL)

	Single preamble (Msg1)
	High (
	Low (
	Long (
	Low (
	High (

	Multiple preamble (Msg1)
	Low (
	Medium (
	Long (
	High (
	High (

	Msg3
	Low (
	High (
	Short (
	Medium (
	Low (


From above discussion and comparison, it is proposed to use Msg3 to carry other SI request.
Proposal 1: Msg3 is used to carry other SI request.
3      Conclusion
In this contribution, we analyze Msg1 and Msg3 based options and propose the following:
Proposal 1: Msg3 is used to carry other SI request.
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