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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 agreed that two solutions (Msg1 based and the other based on Msg3) will be standardized. Below are the relevant agreements from the Spokane meeting [1]:

[image: image1.png]Agreements for on demand request of broadcast Sl transmission.

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

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

3: Ifthe 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 Sl request is included in MSG3.

FFS Error handing in case Sl is not received

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





This document addresses the immediate next step: necessity of feedback to the UE’s SI request.
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Figure 1: Will the network feedback the UE if the SI-request is received?

2
Discussion
First of all let us see why a feedback is important: Assuming that the SI scheduling adheres to LTE (like) principles, depending on the SI-periodicity of the concerned SI-message the UE might need to wait for even seconds before discovering that requested SI-messages are NOT being broadcasted and the network may not have received its SI-request in the first place!!
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Figure 1: Periodicities of different SIBs (up to rf512) and acquisition time for SIB-x
Observation 1: In absence of a feedback from the network to its SI-request, the UE might need to wait for even seconds before discovering that the network may not have received its SI-request in the first place.

Further, let us explore the alternatives to a direct feedback for UE’s SI-request
Alternative 1: Multiple transmissions of SI-Request – It may seem that multiple transmissions would improve chances of SI-request reception at the network, in practice there may not be any improvements e.g. due to lack of soft combining possibilities. Further, this solution will increase collisions and UL interference and sometimes un-necessarily increase the number of UE transmissions (UE is in good radio and 1 transmission of SI request would have sufficed) and other times will not the help the situation at all (UE is in poor coverage) – expending UE battery unnecessarily. Also, to restrict the number of re-transmissions, the network vendor may wish to control the max number of re-transmissions leading to specification, implementation and testing efforts. So, this is an un-acceptable solution.
Observation 2: Multiple “blind” (re)transmissions of SI-Request Solution is a expensive, useless and un-acceptable solution.

Alternative 2: Using the Broadcast bit to signal the receipt of SI-request: RAN2 discussed to have 1 bit that can be toggled to indicate if a particular SIB/ SI is being broadcasted or not. It is possible to toggle this bit in response to UE’s SI request and indicate that the concerned SI-message shall be subsequently broadcasted. This solution too has its own cost/ complexity when examined more closely: Using the toggling of the Broadcast bit (to indicate if a particular on-demand SIB is being broadcasted or not) in Min-SI to confirm that the UE’s request was received by the network has serious demerit that the UE is then required to repeatedly check min-SI after each (re)transmission of Msg1. Each such checking will need to wait for max 80 ms (assuming SIB1-like periodicity of Min-SI). If so, this will change the RACH procedure in MAC significantly and may incur multiple 80 ms. delay. So, this is also not a very clean solution given frequent interaction between MAC<->RRC! However, this solution definitely works for new UEs that have not started the RA procedure to initiate the SI-request transmission.
Observation 3: Toggling the (on-demand) Broadcast-bit as a feedback for receipt of SI-request affects fundamentally RACH procedure by requiring frequent interaction between MAC<->RRC and incurs delay to the tune of min-SI/ SIB1 periodicity like 80 ms. or more.

Observation 4: Toggling the (on-demand) Broadcast-bit is useful for the new UEs that have not started the RA procedure to initiate the SI-request transmission.
Based on the above observations, it is reasonable to agree on a direct feedback to the UE for its SI-request.

Proposal 1: Network would send an explicit feedback message to the UE’s SI request for both Msg1 as well as Msg3 based SI acquisition procedure.

The above SI-request can be in the form on Msg2 (RAR) or Msg4 for Msg1 and Msg3 based solutions respectively. The details of these feedback messages shall be studied further.
3
Conclusion
Continuing from the decisions taken in the last meeting, this document addresses the immediate next step: necessity of feedback to the UE’s SI request. The following conclusions are drawn accordingly:
Observation 1: In absence of a feedback from the network to its SI-request, the UE might need to wait for even seconds before discovering that the network may not have received its SI-request in the first place.

Observation 2: Multiple “blind” (re)transmissions of SI-Request Solution is a expensive, useless and un-acceptable solution.

Observation 3: Toggling the (on-demand) Broadcast-bit as a feedback for receipt of SI-request affects fundamentally RACH procedure by requiring frequent interaction between MAC<->RRC and incurs delay to the tune of min-SI/ SIB1 periodicity like 80 ms. or more.

Observation 4: Toggling the (on-demand) Broadcast-bit is useful for the new UEs that have not started the RA procedure to initiate the SI-request transmission.
Based on the above observations, it is reasonable to agree on a direct feedback to the UE for its SI-request.

Proposal 1: Network would send an explicit feedback message to the UE’s SI request for both Msg1 as well as Msg3 based SI acquisition procedure.
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