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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 RAN2 NR AH#1 meeting, the issue was discussed again. It was agreed that “UE can request one or more SIs or all SIs (e.g. SIBs) in single request.” LS R2-1700653 was sent to RAN1 to ask RACH preamble aspects. RAN1’s feedback was in LS R2-1700701 [2].
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

In RAN2#95 meeting, it was agreed that “It is network decision whether other SI is broadcasted or delivered through UE-specific signalling.” During evaluation of on-demand delivery, it was shown that on-demand unicast delivery can achieve better resource efficiency than on-demand broadcast for many cases (e.g. when large number of beam sweeping repetitions are required for on-demand broadcast), which was captured in TR 38.804 [1]. In addition to resource efficiency, on-demand unicast delivery has the benefit of low latency for SI acquisition. The reason is for broadcast delivery, the UE needs to acquire minimum SI for scheduling information, and wait for the corresponding SI windows to acquire the needed SIs. Therefore the SI acquisition latency of on-demand unicast delivery is shorter. Such low latency SI acquisition is beneficial for some SIs. For example, for service specific SI (e.g. MBMS related SI), it is desirable for UEs to use the most up-to-date system information to avoid configuration mismatch.
Proposal 1: On-demand unicast delivery of SI should be supported in addition to on-demand broadcast delivery.
As for SI request, there are mainly two approaches: 
· Msg3 based option: normal RACH procedure is used, and actual request is sent in Msg3. In this option, UE can explicitly request the SIs it needs.
· Msg1 based option: request is based on reserved RACH preamble. As agreed in RAN2 NR AH#1 meeting, “UE can request one or more SIs or all SIs (e.g. SIBs) in single request.” With this agreement, UE only needs to send a single preamble to request needed SIs. One example is that other SIs for on-demand delivery are categorized in N groups, and 2N-1 preambles are reserved for SI request. Note that Msg3 is not used at all in this option. 
It is natural for Msg3 based option to support on-demand unicast SI delivery as it generally follows normal 4-step RACH procedure. However it is challenging for Msg1 based option to support on-demand unicast SI delivery. The reason is that RAN1 already decides not to progress 2 step RACH in the SI. It is not clear on how on-demand unicast SI can be provided in downlink given that 2 step RACH is not supported. Furthermore, suppose that a special procedure is designed for on-demand unicast SI delivery for Msg1 based approach (which might not be likely given RAN1 progress), following aspects should be considered:

· The benefit of link adaptation of on-demand unicast cannot be obtained since gNB does not have information from preamble transmission. RAN1 has already indicated in the reply LS [2] that “If multiple UEs transmit the same PRACH preamble resulting in a collision, the gNB might be able to detect the preamble from the combined transmission from multiple UEs, but may not be able to distinguish the UEs”.
· It is challenging to reduce beam forming overhead in Msg1 based option. There are two cases here: a) Tx/Rx beam reciprocity available at gNB; b) Tx/Rx beam reciprocity not available at gNB. When reciprocity is available, RAN1 agreed that “Association between one or multiple occasions for DL broadcast channel/signal and a subset of RACH resources is informed to UE by broadcast system information or known to UE”. For Msg1 based option, this implies that for each subset of RACH resources associated with each beam, at least 2N-1 preambles should be reserved for SI request purpose, which might not be scalable. When reciprocity is not available, the selected DL beam cannot be indicated in Msg1. Therefore even if on-demand SI is delivered in unicast manner, beam sweeping is still needed.

Given above discussion, it can be seen that Msg3 based option is more suitable to support on-demand unicast SI delivery. 
Proposal 2: Msg3 based option is used for on-demand unicast SI delivery.
3      Conclusion
In this contribution, we analyze Msg1 and Msg3 based options and propose the following:
Proposal 1: On-demand unicast delivery of SI should be supported in addition to on-demand broadcast delivery.
Proposal 2: Msg3 based option is used for on-demand unicast SI delivery.
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