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Introduction
In this contribution, the remaining issues related to the on-demand SI are discussed. 
Discussion
The scope of the area ID and RRC multiplexing of SIB types
RAN2 agreed that the value tag is per SIB as follow but left as FFS on the scope of the area ID:
There will be at least a value tag and area ID
-	value tag is associated to each SIB
-	value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.
FFS whether the area ID is associated to each SIB/ SI message or associated to a group of SIBs/ SI messages or all SIBs/ SI messages.

As on the scope of the area ID, it can be per SIB, SI or all the SIBs. 
The contents of a SIB may be the same for an area bigger than a cell (e.g. in LTE, SIB 13 which provides control channel configuration for a MBSFN area, MBMS SAI in SIB 15etc.) while other SIB may differ from cell to cell (e.g. SIB4 and SIB5 where cell individual offset is provided for the neighbour cells and blacklisted cells are provided etc.). From this point of view, it would be beneficial for some SIBs of a cell to be valid only within that cell and other SIBs of the same cell to be valid across several cells, and hence a single area ID associated to all SIBs/SI messages should not be selected. By default, a SIB is considered valid for a cell which can be represented in ASN.1 as e.g. absence of area ID.
In LTE, multiple SIB types can be grouped to be transmitted within a single SI message. In this case, it is possible for the deployment to group SIB types of the same area scope using an SI message specific area ID. In order to prevent ambiguity, the grouping of SIB types to SI messages with of a given area ID has to contain the same across the whole area..  This will create extra constraints on the SI scheduling of the network in order to coordinate the grouping of SIB types to SI messages across the SI validity areas. Hence the association of the area ID to an SI message is not desirable.

Comparing the 3 possibilities, it seem natural that the area ID is also per SIB (like the value tag) to allow for the flexibility of different deployment.  Hence it is proposed:

Proposal#1: The area ID is associated to each SIB. By default, a SIB is considered valid for a cell.

As in LTE, even though the value tag and area ID is per SIB, it should be possible to group multiple SIB types into an SI message to allow for more efficient usage of the radio resource. A consequence of this is that a UE may request for a particular SIB, but the NG-RAN may provide a SI containing other SIBs that were not requested. However, we do not see this as a big issue since the network has full control over how it groups the SIBs into SI messages and hence could, for example, group the SIB with the same area ID together or avoid grouping some large requested SIB together with small requested SIBs. 

Proposal#2: A SI message can be configured to group one or more SIB Types.

Initiation of the on-demand SI UE request
UE will initiate an on-demand SIB request for a particular SI/SIB if the SI scheduling info in SIB 1 for this SIB indicates that a UE request is required. Such indication can either be signalled explicitly or implicitly (based on whether scheduling info for the SI is present or absent) in the SI scheduling info. 
Observation#1: The SI scheduling Info in SIB 1 indicates whether a UE request SI is needed. Such indication can either be signalled explicitly or implicitly.
In the case the UE request fails during RACH procedure (MAC indicates a RACH failure to RRC for the SI request), the UE should backoff for 1 full BCCH Modification period before attempting again. During this period, the UE should monitor SIB1 to find out whether the required SI is being broadcast. If so, it can perform SI (re)acquisition procedure for the SI once SIB 1 indicates that the SI is broadcast. If not, the UE can attempt again.
Proposal#3: If MAC indicates to RACH failure for the SI request to RRC, the UE RRC should backoff for 1 full BCCH Modification period before attempting UE request again. During the backoff period, the UE should monitor SIB 1 to find out whether the required SI is broadcast.
Proposal#3_1: During the backoff period, if the SIB 1 indicates the required SI is broadcast, the UE can perform SI (re)acquisition procedure 
Proposal#3_2: At the expiry of the backoff period, the UE can attempt the UE request again for the required SI.
SI (re)acquisition for on-demand SI
For the (re)acquisition for on-demand SI message, it is agreed that the UE performs SI acquisition once it receives acknowledgement from the network. For Msg1 based SI request, the acknowledgement is via receiving Msg2 while for Msg3 based SI request, the acknowledgement is via receiving Msg4. However for both cases, it is not yet decided when the UE will start SI acquisition, when the UE will decide that SI acquisition failed and how the UE can recover from SI acquisition failure.
When the UE will start SI acquisition
Upon receiving the acknowledgement from the network, the UE has to read the SIB 1 for the SI scheduling info where the SIB resides, if it is not previously broadcast in the SIB 1. In order to reduce the delay to acquire on-demand SI, we think it is preferable that the scheduling info of the on demand SI is always present in SIB 1.
Proposal#4: The scheduling info of the on-demand SI is always present in SIB1. In addition, an indication is explicitly provided to indicate whether a YE request SI is needed.
As to when the UE will start SI acquisition, there are 2 ways where the UE can start SI (re)acquisition of a SI after a UE request:
a. At the next BCCH modification period
b. Immediately at the next SI window where the SI is scheduled
To prevent delay in acquiring the SI, it is natural to perform the SI acquisition immediately at the next SI window where the SI is scheduled.  We do not see a benefit to delay to the next BCCH Modification period. If in the same BCCH Modification period, the UE receives via paging that there is a change in the SI, it can acquire again the corresponding SI in the next BCCH Modification period as normal.
Proposal#5: Upon successful receiving the acknowledgement of the on-demand SI request, the UE performs SI acquisition immediately at the next SI window where the SI is scheduled as indicated in SIB1. In the case UE receives via paging that there is a change in the SI during the same BCCH Modification period with the on-demand SI request, the UE can acquire again the corresponding SI in the next BCCH Modification period as normal. 
As in LTE, the UE should acquire at every valid TTI where the SI is PDCCH scheduled within the SI window and perform soft combining to enhance the reception reliability.  If the same SI-RNTI is used for every SI as in LTE, the SI window for each SI should not overlap.
Proposal#6: If the same SI-RNTI is used for every SI, the SI window for each SI should not overlap as in LTE.
As in LTE, it is not specified that the UE is required to soft combine over multiple SI windows as the contents of the SI may change from SI window to the next, particularly when 2 SI windows cross a BCCH Modification period. In some cases (e.g. cell barring and access class barring etc.), it can also occur within BCCH Modification period.
Proposal#7: The UE soft combines every valid TTI where the SI is PDCCH scheduled within the SI window. It is left to UE implementation whether UE soft combine across over multiple SI windows.
When will the UE decide that SI acquisition fails
In LTE for the periodic broadcast SI, there is no UE behaviour specified on when the UE will consider the SI acquisition as failure. The same can be the case for SI acquisition for on-demand SI (i.e. left to UE implementation on when to consider the SI acquisition as failure, e.g. for on-demand, the UE can base it on SIB 1 indicating again the SI is on-demand etc.). Alternatively, it can be specified/configured number of SI window or BCCH Modification period before the UE decides that SI acquisition fails.  Regardless which approach is taken, it is preferred that the same approach on deciding SI (re)acquisition failure is specified for both the on-demand SI case as well as periodic broadcast SI case
Proposal#8: The same UE approach on deciding SI (re)acquisition failure is specified for both the on-demand SI case as well as periodic broadcast SI case.
For on-demand SI, upon failure to acquire the SI, it is possible for the UE to request again the RAN to broadcast SI.   Like in the case of RACH failure during UE request, the UE can backoff for 1 BCCH Modification period before attempting again. During this period, the UE should monitor SIB1 to find out whether the required SI is being broadcast and continue to acquire it as long as the requested SI is broadcast. At expiry, if the requested SI is not broadcast, the UE can attempt the on-demand request again.
Proposal#9: Upon failure to acquire on-demand SI, the UE can backoff for 1 BCCH Modification period before attempting again. During this period, the UE should monitor SIB1 to find out whether the required SI is being broadcast and continue to acquire it as long as the requested SI is broadcast. At expiry, if the requested SI is not broadcast, the UE can attempt the on-demand request again.
For failure of acquiring essential SIB (e.g. SIB2) using on-demand SI approach, the UE should treat the cell as barred as in the non-UE request case for periodic broadcast (as in LTE):
Proposal#10: If UE is unable to acquire essential SIB (e.g. SIB2) using on-demand SI approach, the UE should treat the cell as barred as in the non-UE request case for periodic broadcast (as in LTE).
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following proposals:
Proposal#1: The area ID is associated to each SIB. By default, a SIB is considered valid for a cell.

Proposal#2: A SI message can be configured to group one or more SIB Types.

Proposal#3: If MAC indicates to RACH failure for the SI request to RRC, the UE RRC should backoff for 1 full BCCH Modification period before attempting UE request again. During the backoff period, the UE should monitor SIB 1 to find out whether the required SI is broadcast.
Proposal#3_1: During the backoff period, if the SIB 1 indicates the required SI is broadcast, the UE can perform SI (re)acquisition procedure 
Proposal#3_2: At the expiry of the backoff period, the UE can attempt the UE request again for the required SI.
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