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Introduction
In RAN2#101 meeting, RAN2 agreed on the following related to the si-BroadcastStatus of a SI in the SIB1:
· 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. UE cannot infer whether this is a temporary broadcast of an on demand SI or a periodic broadcast SI.
For on-demand SI, once the UE receives an ACK from the network, the network may send the on-demand SI over all the beams of the cell or over some of the beams 
In this contribution, we discuss whether on demand SI should be over all beams or can be over some of the beams.
Discussion
Based on the TS38.331, if si-BroadcastStatus of SI is set to ‘notBroadcast’, UE needs to initiate the UE SI Request in order to acquire the SI. This is done by either via an Msg1-based or Msg3-based UE SI Request. Upon receiving the ACK (Msg2 for Msg1-based UE SI Request or Msg4 for Msg3-based UE SIB request) from the network, the UE assumes the network will broadcast the SI (FFS on when the UE assumes that the network starts broadcasting the SI – this is discussed separately). Once the SI is broadcast, it is assumed that the network also updates the si-BroadcastStatus of the SI from ‘notBroadcast’ to ‘Broadcast’ in SIB1.  
If it is possible for the network to broadcast the SI in some of the beams, then it is possible that the contents (at least for si-BroadcastStatus of an SI) in SIB1 can be different with the si-BroadcastStatus of the SI in SIB1 of some beams set to ‘broadcast’ while other beams set to ‘notBroadcast’.
Observation#1:  If it is possible for the network to broadcast the SI in some of the beams, then it is possible that the contents (at least for si-BroadcastStatus of an SI) in SIB1 can be different with the si-BroadcastStatus of the SI in SIB1 of some beams set to ‘broadcast’ while other beams set to ‘notBroadcast’.
Of course, it is also possible that the network does change the si-BroadcastStatus of the SI for the cell even though it has ACK-ed a UE SI Request for the SI (e.g. if the network is confident that not many UEs will require the SI). But this can be left to the network implementation and is not the concern here.
If Observation#1 is true, a UE receiving a beam that still has si-BroadcastStatus of the SI set to ‘notBroadcast’ may still perform the UE SI request, which may result unnecessary request. But this may not be such a big issue if the network has knowledge of the deployment. However, the main issue comes from UE entering the cell and moving between beams where the SIB1 contents is different.  If the UE performs soft-combining over different beams and from beams with different SIB1 contents within a SI-window, this may result at best in a delay to the UE successfully acquiring SIB1, and at worst in the UE failing to acquire SIB1 resulting in unnecessary barring the cell. Even if the UE successful receives SIB1 and the SIB1 indicates that the required SI is ‘broadcast’, it might fail to receive the desired SI if it moves from beams that are broadcasting the SI to beams that are not broadcasting the SI.  In this case, the UE will have to check the SIB1 again and performs the UE SI request resulting in unnecessary delay, signalling and power consumption.
Observation#2: If the si-BroadcastStatus of a SI in SIB1 can be different from 1 beam to another in a cell, it may result in unnecessary SI request. 
Observation#3: If the UE performs soft-combining over different beams and from beams with different SIB1 contents within a SI-window, this may result in UE failing to acquire SIB1 resulting in unnecessary barring the cell.
Observation#4: Even if the UE successful receives SIB1 and the SIB1 indicates that the required SI is ‘broadcast’, it might fail to receive the desired SI if it moves from beams that are broadcasting the SI to beams that are not broadcasting the SI.  This may result in UE having to check the SIB1 again and performs the UE SI request resulting in unnecessary delay, signalling and power consumption.
In order to prevent the above Observation#2, 3 and 4 from happening, it is proposed:
Proposal: UE considers SIB1 contents on all beams within a cell to be the same.
Of course if it not possible to avoid that a network implementation still chooses to send an SI on a subset of beams in the cell, but the proposal above means that we will not specify any UE behaviour to optimise for this case.
The proposed change in the specification is provided in Annex.
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following proposals:
Observation#1:  If it is possible for the network to broadcast the SI in some of the beams, then it is possible that the contents (at least for si-BroadcastStatus of an SI) in SIB1 can be different with the si-BroadcastStatus of the SI in SIB1 of some beams set to ‘broadcast’ while other beams set to ‘notBroadcast’.
[bookmark: _GoBack]Observation#2: If the si-BroadcastStatus of a SI in SIB1 can be different from 1 beam to another in a cell, it may result in unnecessary SI request. 
Observation#3: If the UE performs soft-combining over different beams and from beams with different SIB1 contents within a SI-window, this may result in UE failing to acquire SIB1 resulting in unnecessary barring the cell.
Observation#4: Even if the UE successful receives SIB1 and the SIB1 indicates that the required SI is ‘broadcast’, it might fail to receive the desired SI if it moves from beams that are broadcasting the SI to beams that are not broadcasting the SI.  This may result in UE having to check the SIB1 again and performs the UE SI request resulting in unnecessary delay, signalling and power consumption.
Proposal: UE considers SIB1 contents on all beams within a cell to be the same.
Annex
[bookmark: _Toc524434250][bookmark: _Toc510018461]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_CONNECTED and the cell is a PSCell:
2>	acquire the MIB, which is scheduled as specified in TS 38.213 [13];
2>	perform the actions specified in section 5.2.2.4.1;
[bookmark: _Hlk521537479]1> else if the UE is in RRC_CONNECTED with an active BWP with common search space configured and has received an indication about change of system information:
2>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13];
NOTE 1:	The UE is only required to acquire broadcasted SIB1 if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
2>	if the UE is unable to acquire the SIB1:
3> perform the actions as specified in clause 5.2.2.5;
2>	else:
3> perform the actions specified in section 5.2.2.4.2.
1>	else:
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 section 5.2.2.4.1.
2>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13];
NOTE 2: UE considers SIB1 contents on all beams within a cell to be the same.
2>	if the UE is unable to acquire the SIB1:
3> perform the actions as specified in clause 5.2.2.5;
2>	else:
3> perform the actions specified in section 5.2.2.4.2.



