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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In the last RAN2 ad hoc meeting, the following paper was discussed and agreements have been made in relation to on demand SI.

[2] R2-1702970	On Demand SI Request TX	Samsung Electronics Co., Ltd, Mediatek Inc., NEC, Nokia, Alcatel-Lucent Shanghai Bell, Lenovo, Motorola Mobility

Agreements for on demand request of broadcast SI transmission.
1:	For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request .
2: 	If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 
3:  If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.
FFS Error handing in case SI is not received
FFS whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signalling after a transition into connected, or other options

In addition these papers on scheduling were discussed with the following notes.
[3] R2-1702618	Indications of On-Demand System Informations	Huawei, HiSilicon	discussion	Rel-15	NR_newRAT-Core
[4] R2-1703285	Scheduling information for on demand SI provided by broadcast	Sony	discussion	Rel-15	NR_newRAT-Core
-	Discussed jointly with the previous paper
=>	Offline discussion to progress (Sony, offline discussion 32)
-	Update from offline: No conclusion but companies could agree that scheduling information would always be provided and there would be an indication whether the SIB is on demand or broadcast. Two: Options are that there is a single bit that is dynamically changed or there is a second bit that is dynamically changed.
=>	Can be discussed at the next meeting

In this contribution, we further elaborate on the above issue of how the network schedules on-demand SI and limits UEs making requests.


2. Discussion
According to the discussion in the previous meeting, companies agree that scheduling information for the on-demand SI is always provided. The agreement that it should be possible to use Msg3 to request on demand SI means that it is even more important that the number of UEs making a request for on-demand SI is limited. There are now two main alternatives identified as the possible solution to indicate to the UE whether or not the on-demand SI is currently being broadcast or not.

· Alternative 1: The network moves the specific system information block (SIBx) from the list of on-demand SI, to the list of always broadcast SI – or a single bit included in the scheduling information for this SIB is toggled between the values of “broadcast” and “on-demand”. 

· Alternative 2: The SIB type (on-demand or broadcast) does not change, while an additional indication is used to inform UEs that a particular on-demand SIB is currently being broadcast. 

Some observations related to alternative 1: 

1. A UE which receives the scheduling information indicating SIBx as an always broadcast SI block does not know that this SI block is normally on-demand, only that it is currently being broadcast in each repetition period indicated in the scheduling information throughout the current modification period. In other words, there’s no way to distinguish between a SIB that is always broadcast and a SIB which is on-demand but is currently broadcast.

2. Either the scheduling SIB needs to be updated on the fly without performing an SI modification procedure, or SI modification procedure needs to be initiated hence delaying the broadcast of the on-demand SI significantly as well as causing all of the UEs in that cell to perform SI acquisition. Clearly, the delay and impact to other UEs should be avoided therefore we would need to define how the scheduling SIB can be updated without using a modification procedure. 

3. Once a SIB is changed (without waiting for the modification period boundary) from “on-demand” to “broadcast” then the SIB has to remain as “broadcast” at least for the remainder of the modification period. This is because a UE that has read the scheduling information, but has not yet successfully decoded that SIB, would otherwise have to monitor the scheduling SIB (e.g. SIB1) for potential changes, and would subsequently have to request the on-demand SIB at a much later time, should it move back to “on-demand” before it is received.

4. An on-demand SIB is by definition only broadcast when requested/needed by one or more UEs. However, if the SIB is indicated to be “broadcast” then UEs which not necessarily currently have a need to acquire the SIB should acquire it if the feature is supported, increasing the SI reception overhead unnecessarily.

Some observations related to alternative 2: 

1. UE always knows which SIBs are on-demand and which SIBs are always broadcast. 

2. If the additional indication is provided separately to the scheduling SIB (E.g. in MIB, or in a separate SIB) then there is no need to modify SIB1.

3. SIB can be changed from being broadcast or not at any time during a modification period. 

4. UEs that don’t currently need the SIB don’t need to receive it. 

Comparing the above observations, the use of an additional indication provides more flexibility, better latency, and reduced overhead, therefore we propose to agree on the following:

Proposal 1: An additional indication that an on demand SIB is currently being broadcasted should be included in the minimum SI. 


As mentioned above, providing the additional indication separately to the scheduling information has the additional advantage that UEs which need to request an on-demand SIB can do so at any time (e.g. when user activates a service such as MBMS) without needing to re-acquire the scheduling information, and then the network can broadcast (or switch off) the SIB at any time without affecting scheduling information in SIB1 at all. If the indication is provided in MIB then this provides the best performance since it will be sent more frequently, but a separate SIB is also a good candidate solution if we are to minimise P-BCH content.

Proposal 2: Whether this additional indication will be included in MIB, SIB1, or a separate SIB should be discussed.

The format of this additional indication would be a bitmap e.g. per SI block indexed according to the order in scheduling information or a bit included in each entry of the scheduling information, or could be SIB group based in order to save the signalling overhead. 

Proposal 3: The indication format e.g. one bit per SIB or per group should be discussed.

System information broadcast with beamforming will consume more resources when compared to LTE system information broadcast. So, if a cell is barred due to any reason or if the RACH is overloaded (for example due to excessive Msg3 on-demand SI requests) then network should have the flexibility to stop broadcast of remaining SIBs including on-demand system information. UE will anyway not read further system information once it knows the cell has been barred. An early indication of cell barring, or at least an indication that on-demand SI request is barred, will be useful and RAN2 already agreed early indication of barring during the study item phase and that UE should be able to quickly determine that the cell cannot be camped on:

	Each cell on which the UE is allowed to camp broadcasts at least some contents of the minimum SI, while there may be cells in the system on which the UE cannot camp and do not broadcast the minimum SI. For a cell/frequency that is considered for camping by the UE, the UE should not be required to acquire the contents of the minimum SI of that cell/frequency from another cell/frequency layer. This does not preclude the case that the UE applies stored SI from previously visited cell(s). If the UE cannot determine the full contents of the minimum SI of a cell (by receiving from that cell or from valid stored SI from previous cells), the UE shall consider that cell as barred. It is desirable for the UE to learn very quickly that this cell cannot be camped on



We therefore think that cell barring indication should be included in the MIB, at least for the purpose of preventing on-demand SI requests.

[bookmark: _GoBack]Proposal 4: Cell barring indication is included in MIB, at least for barring on-demand SI request.      
3. Conclusion
Proposal 1: An additional indication that an on demand SIB is currently being broadcasted should be included in the minimum SI. 

Proposal 2: Whether this additional indication will be included in MIB, SIB1, or a separate SIB should be discussed.

Proposal 3: The indication format e.g. one bit per SIB or per group should be discussed.

Proposal 4: Cell barring indication is included in MIB, at least for barring on-demand SI request.  
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