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1 Introduction
In this contribution we discuss the remaining issues of on demand SI request procedure in RRC CONNECTED.

2 Discussion
2.1 SI Request for Rel-15 SIBs
In RAN2 #108, following was agreed:

· It shall be possible to request Rel-16 SIBs by this method, FFS if any Rel-15 SIB shall be possible to request. 

Whether any Rel-15 SIB can be requested by UE in RRC connected state was further discussed during the email discussion 108#61. Based on company's view, SIB9 is the only candidate as IIOT WI has agreed that UE can obtain accurate reference timing (referenceTimeInfo-r16) from SIB 9. However, IIOT WI has agreed that SIB 9 is used only for the broadcast delivery of accurate reference timing. DLInformationTransfer message is used for unicast delivery of accurate reference timing.
IIoT Agreement (RAN2 #107bis):
· SIB9 is used for accurate reference timing delivery by broadcast.
· DLInformationTransfer message is used for serving cell’s accurate reference timing delivery by unicast.
From the agreement, our understanding is that a gNB which supports delivery of accurate reference timing for IIOT purpose, will transmit DLInformationTransfer message for delivery of accurate reference timing if SIB 9 is not broadcasted. There is no need for UE to send SI request in RRC Connected state for SIB 9.
Proposal 1: SI request is not needed for Release 15 SIB 9.

2.2 On Demand SI Supported Indication 
In the email discussion 108#61, it was discussed whether an explicit network indication is specified in order to inform the UE whether the on-demand SIB request in RRC_CONNECTED is supported. Two cases were discussed:
1. R16 UE sending SI request to R15 gNB: 
· In case SI request for release 15 is supported and si-BroadcastStatus is set to notBroadcasting, R16 UE will send SI request to R15 gNB. Since The R15 gNB does not support on demand SI request in RRC Connected, UE will fail to receive requested SIB.
· Based on the companies views, SIB9 is the only Rel-15 SIB which can be requested. However as discussed in section 2.1, SI request is not needed for SIB 9. So on demand supported indication is not needed for this case.
· If the new indication is introduced, the R15 gNB does not indicate this and if the si-broadcaststatus indicator in SIB1 is set as notbroadcasting, the R16 UE will not send the SI request but still fails to receive the SIB9 since it is not broadcasted. Therefore, introducing the new indication does not bring any benefit. 
2. R16 UE sending SI request to R16 gNB: 
· If a SIB is supported in a cell, the cell will either broadcast it or provide on demand and accordingly set the si-BroadcastStatus. So, UE can know whether the R16 gNB supports the on-demand connected mode functionality based on the si-broadcaststatus bit in SIB1. So another on demand supported indication is not needed for this case.
· If the new indication is introduced and if the R16 gNB does not indicate this and if the si-broadcaststatus indicator in SIB1 is set as notbroadcasting, the R16 UE will not send the SI request but still fails to receive the required SIB since it is not broadcasted. Therefore, introducing the new indication does not bring any benefit.
Based on the above discussion, we propose that

Proposal 2: Explicit network indication (other than si-broadcaststatus bit) is not needed to inform the UE whether the on-demand SIB request in RRC_CONNECTED is supported.
2.3 Additional DL Response Requirements
In email discussion 108#61, it was discussed whether additional requirements needs to be specified to limit the time UE needs to wait for RRCReconfiguration after sending SI request. 
After sending the SI request, UE either expects network to broadcast the requested SIB(s) or provide them in RRC Reconfiguration message. For the case when common search space is not configured then network only has the option to deliver the requested SIB(s) using RRCReconfiguration message. If common search space is configured then the delivery mechanism (broadcast or RRCReconfiguration) is up to NW implementation. If common search space is configured, UE starts monitoring broadcast after sending the SI request. So even if RRCReconfiguration message is not transmitted by network there is no issue.
UE may fail to receive requested SIB(s) due to channel conditions (SI request transmission is failed; RRCReconfiguration message or SI message broadcast fails). However, these can be handled by HARQ retransmissions/RLC retransmissions or UE initiated SI request retransmissions depending on UE implementation.

Proposal 3. No additional requirements needs to be specified to limit the time UE needs to wait for RRCReconfiguration after sending SI request. Left to UE implementation.
2.4 On Demand SI Request Trigger
According to the current running CR, SI request is triggered upon reception/reading of SIB1. The need of other triggering condition is FFS.

If UE requires a SIB and it does not have a valid stored version of that SIB:

· Case 1: Common search space is configured in the active BWP:

· If required SIB is supported in cell (i.e. required SIB is mapped to one of SI message as per si-SchedulingInfo) and 'si-BroadcastStatus is set to notBroadcasting in SIB 1 acquired in current modification period': UE initiate transmission of the DedicatedSIBRequest message.
· Note that in this case, a) UE may already have a stored SIB1 acquired in current modification period; b) UE may not already have a stored SIB1 acquired in current modification period. 
· For b), UE will re-acquire SIB1 and as part of SIB1 reception/reading UE will determine whether to trigger SI request or not. The re-acquisition of SIB1 needs to be specified.
· For a), UE has to use the stored SIB1 acquired in current modification period to determine whether to trigger SI request or not. This needs to be specified.
· Case 2: Common search space is not configured in the active BWP:
· If required SIB is supported in cell (i.e. required SIB is mapped to one of SI message as per si-SchedulingInfo): UE initiate transmission of the DedicatedSIBRequest message. This is missing in current CR and needs to be specified.
· In this case there is no point in checking si-BroadcastStatus as UE cannot receive required SIB in broadcast manner.
Proposal 4: Specify following additional conditions for triggering SI request:

· If common search space is configured in the active BWP and if required SIB is supported in cell (i.e. required SIB is mapped to a SI message as per si-SchedulingInfo) and for the SI message mapped to required SIB, si-BroadcastStatus is set to notBroadcasting in stored SIB 1 acquired in current modification period: UE initiate transmission of the DedicatedSIBRequest message
· If common search space is not configured in the active BWP and if required SIB is supported in cell (i.e. required SIB is mapped to a SI message as per si-SchedulingInfo) in stored SIB 1, UE initiate transmission of the DedicatedSIBRequest message.
Proposal 5: For P4, adopt TP in annexure 1

2.5 SI request upon handover
Upon receiving RRC reconfiguration message which includes reconfigurationWithSync in spCellConfig of an MCG and dedicatedSIB1-Delivery, the UE performs the operation as specified in 5.3.5.3 of RRC specification. As per the current sequence of operation (as shown below), upon receiving RRC reconfiguration message (5.3.5.3), RRC first initiate tranmsission of SI request (as part of processing of dedicatedSIB1-Delivery) before initiating transmission of reconfiguration complete. As a result, DedicatedSIBRequest will be in SRB 1 queue before the RRCReconfigurationComplete and will delay transmission of RRCReconfigurationComplete.
TS 38.331 (5.3.5.3 Reception of an RRCReconfiguration by the UE)
The UE shall perform the following actions upon reception of the RRCReconfiguration:

:

:
1>
if the RRCReconfiguration message includes the dedicatedSIB1-Delivery:

2>
perform the action upon reception of SIB1 as specified in 5.2.2.4.2;
1>
if the RRCReconfiguration message includes the dedicatedSystemInformationDelivery:

2>
perform the action upon reception of System Information as specified in 5.2.2.4;
1>
if the RRCReconfiguration message includes the otherConfig:

2>
perform the other configuration procedure as specified in 5.3.5.9;

:

:

1>
else (MCG RRCReconfiguration):

2>
submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using the new configuration;
2>
if this is the first RRCReconfiguration message after successful completion of the RRC re-establishment procedure:

3>
resume SRB2 and DRBs that are suspended;

1>
if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above;

:

: 

2>
the procedure ends.
To overcome the above issue, we propose that upon receiving RRC reconfiguration message which includes reconfigurationWithSync in spCellConfig of an MCG and dedicatedSIB1-Delivery, SI request is initiated when MAC of MCG completes the random access procedure towards the target SpCell.
Proposal 6: Upon receiving RRC reconfiguration message which includes reconfigurationWithSync in spCellConfig of an MCG and dedicatedSIB1-Delivery, SI request is initiated when MAC of MCG completes the random access procedure towards the target SpCell.
Proposal 7: For P6, adopt TP in annexure 2.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: SI request is not needed for Release 15 SIB 9.
Proposal 2: Explicit network indication (other than si-broadcaststatus bit) is not needed to inform the UE whether the on-demand SIB request in RRC_CONNECTED is supported.
Proposal 3. No additional requirements needs to be specified to limit the time UE needs to wait for RRCReconfiguration after sending SI request. Left to UE implementation.
Proposal 4: Specify following additional conditions for triggering SI request:

· If common search space is configured in the active BWP and if required SIB is supported in cell (i.e. required SIB is mapped to a SI message as per si-SchedulingInfo) and for the SI message mapped to required SIB, si-BroadcastStatus is set to notBroadcasting in stored SIB 1 acquired in current modification period: UE initiate transmission of the DedicatedSIBRequest message
· If common search space is not configured in the active BWP and if required SIB is supported in cell (i.e. required SIB is mapped to a SI message as per si-SchedulingInfo) in stored SIB 1, UE initiate transmission of the DedicatedSIBRequest message.
Proposal 5: For P4, adopt TP in annexure 1.
Proposal 6: Upon receiving RRC reconfiguration message which includes reconfigurationWithSync in spCellConfig of an MCG and dedicatedSIB1-Delivery, SI request is initiated when MAC of MCG completes the random access procedure towards the target SpCell.

Proposal 7: For P6, adopt TP in annexure 2.
4 References

5 Annexure 1 (TP for Proposal 4)
5.2.2.3.x Trigger for SI request in RRC_CONNECTED
The UE shall:

1> if the UE is in RRC_CONNECTED with an active BWP not configured with common search and the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1:
2> for the SI message(s) that, according to the si-SchedulingInfo in the stored SIB1, contain at least one required SIB:

3> trigger a request to acquire the SI message(s) as defined in sub-clause 5.2.2.3.3.

1> else if the UE is in RRC_CONNECTED with an active BWP configured with common search space and the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1: 

2> for the SI message(s) that, according to the si-SchedulingInfo in the stored SIB1, contain at least one required SIB and for which si-BroadcastStatus is set to Broadcasting:

3> acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;

2> for the SI message(s) that, according to the si-SchedulingInfo in the stored SIB1, contain at least one required SIB and for which si-BroadcastStatus is set to notBroadcasting:

3> trigger a request to acquire the SI message(s) as defined in sub-clause 5.2.2.3.3.

5.2.2.3.1
Acquisition of MIB and SIB1

The UE shall:
1>
apply the specified BCCH configuration defined in 9.1.1.1;

1>
if the UE is in RRC_IDLE or in RRC_INACTIVE; or

1>
if the UE is in RRC_CONNECTED while T311 is running:

2>
acquire the MIB, which is scheduled as specified in TS 38.213 [13];

2>
if the UE is unable to acquire the MIB;

3>
perform the actions as specified in clause 5.2.2.5;

2>
else:

3>
perform the actions specified in clause 5.2.2.4.1.

1>
if the UE is in RRC_CONNECTED with an active BWP with common search space configured by searchSpaceSIB1 and pagingSearchSpace and has received an indication about change of system information; or
1>
if the UE is in RRC_CONNECTED with an active BWP with common search space configured by searchSpaceSIB1 and pagingSearchSpace and the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1 and UE has not acquired SIB1 in current modification period;
1>
if the UE is in RRC_IDLE or in RRC_INACTIVE; or

1>
if the UE is in RRC_CONNECTED while T311 is running:

2>
if ssb-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213 [13]) and if SIB1 acquisition is required for the UE:

3>
acquire the SIB1, which is scheduled as specified in TS 38.213 [13];

3>
if the UE is unable to acquire the SIB1:

4>
perform the actions as specified in clause 5.2.2.5;

3>
else:

4>
upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2.

2>
else if SIB1 acquisition is required for the UE and ssb-SubcarrierOffset indicates that SIB1 is not scheduled in the cell:

3>
perform the actions as specified in clause 5.2.2.5.
6 Annexure 2 (TP for Proposal 6)

5.2.2.4.2 Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>
store the acquired SIB1;

1>
if the cellAccessRelatedInfo contains an entry with the PLMN-Identity of the selected PLMN:

2>
in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, and cellIdentity for the cell as received in the corresponding PLMN-IdentityInfo containing the selected PLMN;
1> if in RRC_CONNECTED while T311 is not running:
2> disregard the frequencyBandList, if received, while in RRC_CONNECTED;

2> forward the cellIdentity to upper layers;

2> forward the trackingAreaCode to upper layers;

2> apply the configuration included in the servingCellConfigCommon; 

2> if the UE has a stored valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, that the UE requires to operate within the cell in accordance with sub-clause 5.2.2.1:
3> use the stored version of the required SIB;
2> else if the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1:
3> for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB and for which si-BroadcastStatus is set to broadcasting:
4> acquire the SI message(s) corresponding to the requested SIB(s) as defined in sub-clause 5.2.2.3.2;

3> for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB and for which si-BroadcastStatus is set to notBroadcasting:
4> if this SIB1 is received in RRCReconfiguration which includes reconfigurationWithSync in spCellConfig of an MCG: 

5> trigger a request to acquire the SI message(s) corresponding to the requested SIB(s) as defined in sub-clause 5.2.2.3.3 when MAC of MCG completes the random access procedure towards the target SpCell;

4> else: 

5> trigger a request to acquire the SI message(s) corresponding to the requested SIB(s) as defined in sub-clause 5.2.2.3.3;

1>
else:

2>
if the UE supports one or more of the frequency bands indicated in the frequencyBandList for downlink for TDD, or one or more of the frequency bands indicated in the frequencyBandList for uplink for FDD, and they are not downlink only bands, and

2>
if the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported band in the downlink for TDD, or a supported band in uplink for FDD, and

2>
if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which

-
is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the initial uplink BWP), and which

-
is wider than or equal to the bandwidth of the initial uplink BWP, and

2>
if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which

-
is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the initial downlink BWP), and which

-
is wider than or equal to the bandwidth of the initial downlink BWP:

3>
apply a supported uplink channel bandwidth with a maximum transmission bandwidth which

-
is contained within the carrierBandwidth indicated in uplinkConfigCommon for the SCS of the initial uplink BWP, and which

-
is wider than or equal to the bandwidth of the initial BWP for the uplink;

3>
apply a supported downlink channel bandwidth with a maximum transmission bandwidth which

-
is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the initial downlink BWP, and which

-
is wider than or equal to the bandwidth of the initial BWP for the downlink;

3>
select the first frequency band in the frequencyBandList, for FDD from frequencyBandList for uplink, or for TDD from frequencyBandList for downlink, which the UE supports and for which the UE supports at least one of the additionalSpectrumEmission values in nr-NS-PmaxList, if present;

3>
forward the cellIdentity to upper layers;

3>
if trackingAreaCode is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list:

4>
consider the cell as barred in accordance with TS 38.304 [20];

4>
if intraFreqReselection is set to notAllowed:

5>
consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as specified in TS 38.304 [20];

4>
else:

5>
consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as specified in TS 38.304 [20];

3>
else:

4>
forward the trackingAreaCode to upper layers;

3>
forward the PLMN identity to upper layers;

3>
if in RRC_INACTIVE and the forwarded information does not trigger message transmission by upper layers:

4>
if the serving cell does not belong to the configured ran-NotificationAreaInfo:

5>
initiate an RNA update as specified in 5.3.13.8;

3>
forward the ims-EmergencySupport to upper layers, if present;

3>
forward the uac-AccessCategory1-SelectionAssistanceInfo to upper layers, if present;

3>
apply the configuration included in the servingCellConfigCommon;

3>
apply the specified PCCH configuration defined in 9.1.1.3;

3>
if the UE has a stored valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, that the UE requires to operate within the cell in accordance with sub-clause 5.2.2.1:

4>
use the stored version of the required SIB;

3>
if the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1:

4>
for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB and for which si-BroadcastStatus is set to broadcasting:
5>
acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;

4>
for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB and for which si-BroadcastStatus is set to notBroadcasting:

5>
trigger a request to acquire the SI message(s) as defined in sub-clause 5.2.2.3.3;

3>
apply the first listed additionalSpectrumEmission which it supports among the values included in NR-NS-PmaxList within frequencyBandList in uplinkConfigCommon for FDD or in downlinkConfigCommon for TDD;

3>
if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NR-NS-PmaxList:

4>
apply the additionalPmax for UL;

3>
else:

4>
apply the p-Max in uplinkConfigCommon for UL;

3>
if supplementaryUplink is present in servingCellConfigCommon; and

3>
if the UE supports one or more of the frequency bands indicated in the frequencyBandList of supplementary uplink; and

3>
if the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported supplementary uplink band; and

3>
if the UE supports an uplink channel bandwidth with a maximum transmission bandwith configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which

-
is smaller than or equal to the carrierBandwidth (indicated in supplementaryUplink for the SCS of the initial uplink BWP), and which

-
is wider than or equal to the bandwidth of the initial uplink BWP of the SUL:

4>
consider supplementary uplink as configured in the serving cell;

4>
select the first frequency band in the frequencyBandList of supplementary uplink which the UE supports and for which the UE supports at least one of the additionalSpectrumEmission values in nr-NS-PmaxList, if present;

4>
apply a supported supplementary uplink channel bandwidth with a maximum transmission bandwidth which

-
is contained withn the carrierBandwidth (indicated in supplementaryUplink for the SCS of the initial uplink BWP), and which

-
is wider than or equal to the bandwidth of the initial BWP of the SUL;

4>
apply the first listed additionalSpectrumEmission which it supports among the values included in NR-NS-PmaxList within frequencyBandList for the supplementaryUplink;

4>
if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NR-NS-PmaxList for the supplementaryUplink:

5>
apply the additionalPmax in supplementaryUplink for SUL;

4>
else:

5>
apply the p-Max in supplementaryUplink for SUL;

2>
else:

3>
consider the cell as barred in accordance with TS 38.304 [20]; and

3>
perform barring as if intraFreqReselection is set to notAllowed;

