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1 Introduction
System Information broadcast is believed to cause very significant overhead especially in the case of small bandwidth systems. This is why schemes that allow decreasing this overhead should be carefully studied. In Seoul RAN2#55 meeting, NEC presented a contribution [1] proposing on demand BCH. This contribution works this concept further with a different approach.
In this contribution we propose a scheme based on switching on/off of certain system Information categories within the regular schedule (the SIB are regularly scheduled but the related S-BCH is not transmitted when no UE is interested in it). The SIBs are switched on when a UE requests them using the RACH channel or when the network decides to.
2 System Information categories
Instead of always broadcasting the system information regardless of whether some UEs are actually interested in it, we propose that some system information categories are switched off (that is not transmitted over the air) when nobody needs the information and switched on when some UEs need to receive it. 
This proposition cannot only apply to all system information categories (for example information needed at cell search or RACH parameters should be transmitted all the time)

It is proposed to apply this switching on/off proposition to the categories of system information that are needed when UE are camping in a cell and information valid across multiple cells [2]. On the other hand some parameters should be always broadcast, (P-BCH, cell search parameters, RACH parameters …)
Note: 

For information valid across multiple cells, it is possible that the UE has already read this information from another cell where the same parameters apply. It would be very beneficial that the UE has a way to find out the information on the new cell (e.g. after a HO) is the same that the one it already retrieved and that it does not have to request the switching on of the SI broadcast.
A way to do so would be to synchronize the value tags accros the groups of cells that share common SIB parameters. If a parameter changes, all eNB will be notified and will be able to increment the value tags ensuring an equal value tag across the group of cells.

The parameters that could be candidates for the switching on/off are:

· Cell selection/reselection

· Neighbouring cell list

· Secondary NAS parametrers

· Secondary UE timer values

· Paging parameters

· Clock Time

· E-MBMS service parameters

· Signaling Radio Bearers parameters

· Positionning parameters
In order to have better granularity in the SIB that can be switched on/off, a split in sub categories is needed. Indeed, we don’t want to switch all categories on (e.g. including positioning parameters) if a UE just want to read paging parameters. The categories should be built using the following criteria

· Scheduling Cycle

· Type of information (e.g. information needed to set up a call, information needed for mobility, information needed for positioning)

3 categories may be a baseline to start with.

The actual list of parameters candidates for switching on/off and the various sub categories are FFS.

It is to note that the Primary BCH would always broadcast.
Summary
· Within S-BCH define some system Information blocks that would be candidates for switch on/off
· Group these SIBs into groups of Sib that share common characteristics
· For these groups of SIBs, it is possible to switch off the transmission if no users are interested in it.

· The switching on/off is done independently for all group (all categories are not necessarily switched off at the same time)

3 System Information gating
Default behaviour is that SYS info parameters discussed in previous section are not broadcast. They are switched on upon certain triggers. We could see this switching on/off as a gating, the groups of SIBs have a regular schedule and a gating bit indicating if the SIB (or group of SIB) is gated or not is sent on P-BCH. In the default case, the gating bit is set to 0, and the corresponding group of SIBs is not transmitted over the radio. Both the power and the PRB can be reused by the scheduler if the chosen channel for S-BCH is DL-SCH.
When the eNB receive a trigger requesting to switch on some SIBs, the gating bit is set to 1 and the SIB is actually transmitted once over the radio using the regular scheduling.
Issue of bad UL coverage:

It is possible that in some deployement scenarios, the UL coverage is smaller than the DL one. In those cases UEs at cell edge would be unable to request SYS Info broadcast and would therefore be unabe to read e.g. neighbouring cell parameters and to do Idle Mode mobility. If these scenarios are judged likely, then the on/off groups of SIBs could be turned on by the network in a periodical way (with a rather long period) in order to allow these UEs to have access to the system information (even though with an increased delay).
We could also see this as a way to decrease the RACH load with the assumption that UEs could wait for the next periodical transmission if there is no hurry. Another option would be simply de-activate the gating scheme in these cells and to transmit the SIBs all the time.

Summary
· On/Off groups of SIBs are regularly scheduled but may not be transmitted

· Scheduling Information is always transmitted (possibility to switch them off too may be studied)
· A gating bit transmitted alongside the scheduling information indicates whether the SIB is currently switched on or off 
· Candidates SIB may also be switched on in a periodical way by the network no matter if some UEs requested them or not in order to handle bad UL coverage and limit RACH load.
4 System Information gating triggers

The triggers for switching on the transmission of SIB or group of SIBs are either Netwotrk initiated or UE initiated
Network Initiated triggered
Network decides to change a parameter. The broadcast of the modified System Information blocks can start for a cycle that allows all UEs to get the information. Value Tag is updated, if some UEs miss the transmission they can ask for a new switch on. This means that value tags for SIBs in S-BCH would have to be broadcast all the time, but anyway it seems the current assumption that value tags are transmitted in the P-BCH.
Also it is possible for the network to de-activate this mechanism when it detects that many UEs are requesting Sib transmission. This could allow to turn off this mechanism when it gets non effective and also to limit the RACH load at the same time.

Ue initiated triggered
When a UE needs to read Sys Info belonging to a category that is currently switched off, it sends a RACH preamble with a reserved pre-defined signature. This RACH preamble would be reserved for SIB requesting and would not be available for other Random Access procedures. Receiving this preamble in the eNB means that a UE is requesting the transmission of a SIB or a group of SIB. The eNb does not answer anything specific to the UE.
In order to be able to differenciate which SIB or group of SIB is requested it is proposed to use time division and to split the RACH occasions and to allocate the activation of a SIB or group of SIB to a given pattern of TTIs. 

In addition to this, one can note that it is useless having too many RACH opportunities within the scheduling cycle of the corresponding SIB or group of SIB. It is therefore proposed to allocate only a sub set (possibly only one) of all the RACH occasions to these SIB requests. These RACH occasions could be derived from the scheduling of the SIBs (e.g. RACH occasion is 2 TTIs before the start of the SIB scheduling (if we want several groups of SIB to be scheduled at the same time, some signaling on the P-BCH may be necessary to indicate which RACH occasion is allocated to which group of SIBs). The free RACH occasions could be used for another purpose.

It can also be debated whether the Scheduling information could be turned off or not. For groups of SIB with a very long cycle (e.g. positioning info), it can be imagined that the scheduling information are not transmitted when the corresponding SIBs are off. When a UE request this group of SIB, in the next P-BCH transmission, the gating bit is set to 1 and the scheduling information are also given. This requests the UE to wait for the next P-BCH transmission before being able to have the scheduling information, but if the cycle of the groups of SIBs requested is long enough, this should be feasible. If the scheduling information is not on all the time, the RACH occasions can not be derived from the scheduling of the group of SIBs anymore and another way has to be found.

[image: image1]
Summary

· Switch on may be network initiated
· Upon System Information change

· If the network decides to de-activate this gating mechanism

· In a periodic way with a long period in order to handle bad UL coverage cases and to limit RACH load

· Switch on may be UE initiated

· RACH occasions are split among the different groups of SIBs candidates for switch on/off

· One RACH preamble signature is reserved (not available for other Random access procedures)

· When a UE is interested by reading a currently switched off group of SIBs, it sends a RACH preamble using the resrved signature at the correct RACH occasion.

· Upon receiving such a RACH signature, the network knows which group of SIBs must be activated
5 Benefits
We believe this scheme can bring significant improvement of radio resources efficiency especially in small bandwidth systems. In such scenarios, it is believed the improvement will be all the more significant as the number of users will be low and actual need for System Info reading rather low. Obviously it is also in these small bandwidth scenarios that the gain will be most needed.
Moreover the possibility to activate/de activate this mechanism in a very easy way could allow using it only when we know it will be beneficial. Anyway, in the worst case, the SIBs are transmitted all the time, just as if this scheme was not available.
RACH loading.

UL interference level may be increased a bit due to this new RACH usage, but as a dedicated signature is reserved, this will have no impact on other RACH procedures (initial access…) and other users in the same cell. Several mechanisms allow controlling the RACH additional load are available:
· In the case where RACH load is too big due to too many SIB requests, the network will take the decision to transmit the SIBs all the time, thereby stopping the RACH usage and fallbacking to the classic always on SYS Info broadcast mode.

· The periodic automatic switch on (with a long period) also allows to limit RACH load as it could be defined that depending on the category of the requested SIB and the cause for reading, the UE could wait for the next automatix transmission or request using RACH.

6 Conclusion
We propose to discuss this scheme further.
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