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Introduction
RAN2 has agreed to divide system information (SI) into “minimum SI” and “other SI”, where the minimum SI is periodically broadcast, while the other SI may be either periodically broadcast or broadcast on-demand. Further RAN2 agreements include to support two methods for a UE in RRC_IDLE or RRC_INACTIVE state to request on-demand SI to be broadcast: using a random access preamble associated with the requested SI (the Msg1 based method) or using Msg3 in the random access procedure to convey the request (the Msg3 based method). With the Msg1 based method, the network confirms reception of the request in Msg2 (a modified Random Access Response, RAR, message). When the Msg3 method is used, the network confirms reception of the request with a Msg4. Scheduling information for all SI, including the (part of) the other SI which is available on-demand, is provided in SIB1 (which is part of the minimum SI), but for the SI available on-demand the scheduling information means that the SI is broadcast in accordance with the scheduling information when the SI is requested (otherwise not). Whether a certain SI message is periodically broadcast or available on-demand is indicated in the scheduling information associated with the SI message.
In this paper we discuss details of how the gNB handles the broadcasting of requested on-demand SI after receiving a request through the Msg1 based method or the Msg3 based method.
[bookmark: _Ref178064866]Discussion
As described above, all or parts of the other SI may be broadcast on-demand in accordance with scheduling information in SIB1. However, further details of the  broadcast of requested SI is yet missing. This includes for how long, or how many times, the network will periodically broadcast SI for which it has received a request.
This is a choice that could be left to implementation, but that would have the disadvantage that the UE would not know in advance for how long it would be useful to try to receive the requested SI (in case it does not receive it immediately) before retransmitting the request.
Observation 1	After having sent a Msg1 or Msg3 based request for on-demand SI, the UE does not know for how long the network will periodically broadcast the requested SI and thus nor for how long it would be useful to try to receive the requested SI before retransmitting the request (if needed).
To handle this uncertainty, a UE that does not receive a requested SI message could check the broadcast indication in the scheduling information prior to each subsequent attempt to receive the requested SI message, but this would add overhead and be wasteful for a UE and may also delay a potential retransmission of the request.
Observation 2	Checking the broadcast indication in the scheduling information prior to each subsequent attempt to receive a requested SI message would add overhead and be wasteful for a UE and may delay a potential retransmission of the request.
Other ways of eliminating the uncertainty for the UE include standardizing the duration of periodic broadcast of requested SI or to let the network indicate for how long, or how many times, it will periodically broadcast a requested SI message
Standardizing the duration of periodic broadcast of request-triggered SI would unfortunately eliminate the flexibility for a network/operator to trade off the periodic broadcast duration against the modulation and coding of the transmission or to determine the periodic broadcast duration based on the cell edge coverage.
Observation 3	Standardizing the duration of the period broadcast of requested SI would limit the flexibility for a network/operator to tune the network’s transmission properties and adapt the periodic broadcast duration accordingly.
Letting the network explicitly indicate for how long, or how many times, a requested SI message will be periodically broadcast could potentially eliminate the UE’s uncertainty, while keeping the newtork’s/operator’s freedom to tune and trade off transmission properties and periodic broadcast duration.
Observation 4	Explicit indication of the periodic broadcast duration may potentially both remove the UE’s uncertainty and keep the network’s/operator’s freedom to tune and trade off transmission properties and periodic broadcast duration. 
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Explicit indications could be provided in different ways. A straightforward way would be to include such indications with the scheduling information in SIB1 (lack of which could indicate some default duration). Another, somewhat more dynamic way would be that the network indicates the periodic broadcast duration, or number of periodic broadcasts, in the message confirming the request, i.e. in Msg2 for the Msg1 based request method and Msg4 for the Msg3 based request method. This would allow the network to choose on a case by case basis and react quite fast to current conditions, such as the load in the cell, the frequency of on-demand SI requests or possibly an estimate of the number of RRC_IDLE and RRC_INACTIVE UEs in the cell. Setting the duration or number of times of periodic broadcast to zero would essentially be equivalent to rejecting the request.
Observation 5	Explicit indication of the periodic broadcast duration could be provided in SIB1 or in the message confirming the request (Msg2 or Msg4). The latter allows more dynamic choices for the network, enabling adaptation to current conditions, such as load. 
[bookmark: _Hlk510721930]Any indication of periodic broadcast duration should be optional. Absence of an explicit indication should imply use of a default duration. This default duration for periodic broadcast of a requested SI message could be the remainder of the current SI modification period, provided that there is at least one full SI window left for the requested SI during the SI modification period. Otherwise, the default broadcast duration should be until the end of the subsequent SI modification period. The default value could be standaridized or indicated in SIB1.
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The following was agreed at RAN2 #101:
“One indicator in SIB1 indicates whether an SI message is currently broadcast or not. The indication is valid until the end of the modification period.”
This implies that if a the network starts to broadcast a requested SI message and sets the indication in SIB1 accordingly, the network commits to broadcasting the concerned SI message at least until the end of the modification period. This in turn implies that the indication of broadcast duration in Msg2 or Msg4 could be expressed in terms of modification periods or modification period boundaries. 
However, this may not always be preferable, depending on the on-demand SI strategies of the network/operator. The network may schedule an on-demand SI message with the shortest possible periodicity to be able to respond fast to a request. The network may then also want to refrain from setting the SIB1 indication to “broadcast”, but could instead beamform the SI message transmission in the direction of the requesting UE. In such a scenario, transmtting the SI message during an entire modification period may be wasteful. Hence, the network would then rather indicate a shorter time or number of transmissions than can be expressed in terms of modification periods.
Observation 6	In some scenarios, the network may want to indicate a shorter time or number of transmissions than can be expressed in terms of modification periods. 
The indication of broadcast duration or number of transmissions in Msg2 or Msg4 should be expressed in units that allow indication of shorter periods than a modification period.

Conclusion
In section 2 we made the following observations: 
Observation 1	After having sent a Msg1 or Msg3 based request for on-demand SI, the UE does not know for how long the network will periodically broadcast the requested SI and thus nor for how long it would be useful to try to receive the requested SI before retransmitting the request (if needed).
Observation 2	Checking the broadcast indication in the scheduling information prior to each subsequent attempt to receive a requested SI message would add overhead and be wasteful for a UE and may delay a potential retransmission of the request.
Observation 3	Standardizing the duration of the period broadcast of requested SI would limit the flexibility for a network/operator to tune the network’s transmission properties and adapt the periodic broadcast duration accordingly.
Observation 4	Explicit indication of the periodic broadcast duration may potentially both remove the UE’s uncertainty and keep the network’s/operator’s freedom to tune and trade off transmission properties and periodic broadcast duration. 
Observation 5	Explicit indication of the periodic broadcast duration could be provided in SIB1 or in the message confirming the request (Msg2 or Msg4). The latter allows more dynamic choices for the network, enabling adaptation to current conditions, such as load. 
Observation 6	In some scenarios, the network may want to indicate a shorter time or number of transmissions than can be expressed in terms of modification periods.
Based on the discussion in section 2 we propose the following:
Proposal 1	The network should be able to explicitly indicate for how long, or how many times, a requested SI message will be periodically broadcast.
Proposal 2	The network should be able to optionally indicate in the confirmation message (i.e. Msg2 or Msg4) for how long, or how many times, a requested SI message will be periodically broadcast. Absence of an explicit indication should imply a default, which could either be a duration determined in relation to the SI modification period boundaries or a fixed number of broadcasts.
Proposal 3	The indication of broadcast duration or number of transmissions in Msg2 or Msg4 should be expressed in units that allow indication of shorter periods than a modification period.
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