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Introduction
For system information that is only provided on-demand, two alternatives have been agreed for request of the SI by UEs that are in RRC_IDLE or RRC_INACTIVE, the Msg1 and Msg3 based approaches. The requested SI is then provided through broadcast as indicated in the SI scheduling information in SIB1.
For UEs in RRC_CONNECTED it has been agreed in RAN2, and captured in Stage 2 [1], that dedicated RRC signalling can be used for the request and delivery of the Other SI. This contribution discusses details of the request and provisioning of other SI to a UE in RRC_CONNECTED.
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On-demand SI request in RRC_CONNECTED
It has already been agreed by RAN2 that dedicated RRC signalling can be used for request and delivery of other SI when the UE is in RRC_CONNECTED. The UE should then transmit a dedicated RRC SI request message to request system information it requires, which is indicated as available on-demand in SIB1. The UE in RRC_CONNECTED thus needs to check the SI scheduling information in SIB1 prior to sending the SI request, just as for a UE in RRC_IDLE or RRC_INACTIVE.
With the use of dedicated signalling for provisioning of system information to a UE in RRC-CONNECTED, the SI message that is sent may contain different SIBs than the SI messages that are broadcasted (and thus scheduled in the SIB1 message). The SI request message that is sent by a UE in RRC_CONNECTED should therefore enable that the UE only requests the SIB(s) that it requires, and the minimum granularity should thus be one SIB. This is in difference to the request sent by a UE in RRC_IDLE/RRC_INACTIVE, which will receive one or several broadcasted SI message(s) in response to the SI request. As discussed in [3], the minimum granularity of the RRC SI request message that is sent by a UE in RRC_IDLE or RRC_INACTIVE in the Msg3 based approach should therefore be one SI message.
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There may be occasions where a UE in RRC_CONNECTED is not able to successfully acquire a broadcasted SI message, even though it may maintain its dedicated connection to the gNB. This may be due to that UE specific beamforming, as well as e.g. HARQ based retransmissions and UE specific selection of modulation and coding scheme, can be used in RRC_CONNECTED. This is not an option for the broadcasted transmissions. Since there may be SIBs that are part of “other SI”, i.e. SIB2 and above, which are broadcasted and thus not provided on-demand, the UE may be unable to acquire some of the other SI, which is broadcasted. At the same time the UE may, per proposal 1, request the SIBs that are only provided on-demand through dedicated signalling, and thus receive those via dedicated signalling. We therefore think it should be discussed if the UE should be allowed to request (through the dedicated signalling) also SIBs that are being broadcasted in the cell, in case the UE is not able to successfully receive the broadcasted transmission of the corresponding SI message. 
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Provision of system information in RRC_CONNECTED
After the UE in RRC_CONNECTED has sent the dedicated SI request message, two alternatives can be identified for provision of the requested system information:
1. The network sends dedicated (RRC) SI message(s) to the UE. The dedicated SI message is addressed only to the requesting UE, using its C-RNTI.
2. The UE acquires the requested system information from broadcasted transmissions, i.e. the transmissions in the SI windows for the SI message as indicated in the SI scheduling information in SIB1. A broadcasted SI message transmission is addressed to all interested UEs using the SI-RNTI.
By using dedicated signalling to the UE in RRC_CONNECTED it is possible to use UE specific beamforming as well as e.g. HARQ based retransmissions and selection of modulation and coding scheme. It is also possible to only include SIBs that are required by the specific UE in the transmission. This dedicated signalling of system information to a UE in RRC_CONNECTED could then also be used by the network to provide system information that is overriding the corresponding broadcasted one, as being discussed in [2].
The drawback with the dedicated signalling is that it requires additional UE specific signalling of SIBs/SI messages, which might be broadcasted in parallel by the network e.g. if there are UEs in RRC_IDLE/RRC_INACTIVE that have requested it. It should therefore be possible to indicate to the UE in RRC_CONNECTED that it shall instead receive the corresponding broadcasted SI message(s) to receive the requested SIB(s), or one or some of the requested SIB(s).
Alternative 1, i.e. to provide the requested SI through dedicated signalling, has already been agreed and included in stage 2 [1]. It is here proposed that also alternative 2, i.e. provisioning of the requested system information through broadcasted transmissions, shall be supported.
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Even if the requested system information is provided to the UE through dedicated signalling, it should be possible for the network to include other SIBs than the ones that the UE has requested. This would e.g. allow for the network to provide other SIBs that are currently being updated, and which the UE otherwise would need to acquire/request, or to provide parameter values different from the broadcasted ones for another SIB to the specific UE. The inclusion of other SIBs than the requested ones in the SI message would also allow the network to use, in the dedicated signalling, the same SI message (content) as the one that is used for broadcast.
It should also be possible for the network to provide several versions of a certain SIB to the UE. That way, if the UE stores two versions of a SIB, it is possible to toggle between the 2 versions without requiring that the UE requests (or even reacquires) the SIB. The provided versions of the SIB then need to be separated through different valueTag values. It shall therefore be possible to determine the valueTag that the provided SIB is associated with, either through inclusion of the valueTag for the version of the SIB that is provided as a field in the actual SIB itself, or by including it in the RRC message containing the SIB, but then outside the SIB. This is also needed to allow that the network provides the UE in RRC_CONNECTED with a SIB that is currently being updated. The valueTag of the SIBs should however also be included in SIB1, as part of the SI scheduling information.
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Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	To request a SIB that is provided on-demand in a cell, a UE in RRC_CONNECTED sends a dedicated RRC SI request message. The UE in RRC_CONNECTED checks the SI scheduling information in SIB1 prior to sending the request.
Proposal 2	The minimum granularity of the requested SI in the dedicated SI request message sent by a UE in RRC_CONNECTED should be one SIB.
Proposal 3	RAN2 should discuss if a UE in RRC_CONNECTED may (through dedicated RRC SI request message) also request a SIB that is broadcasted in the cell, if the UE is not able to successfully receive the broadcasted transmission of the corresponding SI message.
Proposal 4	The network should be able to indicate to the UE in RRC_CONNECTED that it will not provide (all) the requested SIB(s) through dedicated signalling to the UE, and that the UE then instead should acquire the non-provided SIB(s) from broadcasted transmissions.
Proposal 5	The network may also provide other SIBs than the one requested by the UE in an SI message that is sent dedicated to the UE in RRC_CONNECTED.
Proposal 6	The valueTag associated with the version of a SIB that is provided through dedicated signalling should be indicated to the UE, either by inclusion of the valueTag in the SIB itself or by including it in the dedicated RRC message containing the SIB (outside the SIB).
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