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1
Introduction

This contribution addresses the issue of how a UE gets notified in the case of system information being updated causing the UE to read all or portion of the system information.
It has been agreed that system information only rarely would need to be updated. While RAN2 is still awaiting a complete list of system information parameters that will change from a Layer 1 perspective, the only parameters that seems likely candidates for change indication are: RACH parameters and access class barring.
Access class barring continues to be a topic of discussion with no consensus between operators of the exact need for frequent changes to the barring status. This contribution does not address this issue.

2
Handling of out-of-coverage and cell reselections
One aspect of system information reading that is related to the issue of system information change is the behavior of the UE when returning to a cell from out-of-service and due to ping-pong movements from and into a cell. Today, in UTRA, the UE is informed of the value tag applicable for each SIB. This allows the UE to store the SIBs when in-service and check whether the SIBs need to be re-read based on the value tag information. It is critical that such a mechanism be supported in EUTRA as well so that momentary traversals into out-of-service mode do not lead to re-reading of system information leading to battery drain. 
One simple method to accomplish this is to send a value tag in the MIB. Currently this field is FFS. A value tag of 4 bits is seen sufficient. This value tag then covers SU-1 as well. In addition, it is necessary to support a value tag on a per SU basis. These value tags can be transmitted along with the scheduling information in SU-1. A 2 bit value tag per SU is sufficient; the overall UE behaviour is governed by both the value tag in the MIB and the per-SU value tag in SU-1. The support of these mechanisms is critical to avoidance of frequent system information reading due to out-of-coverage and ping-pong movements. 

With the inclusion of these value tags, it is then worthwhile analyzing whether any additional mechanisms are needed. As and when any SIB is changed, both the MIB value tag and the value tag of the SU carrying the changed SIB will be changed. A simple timer mechanism, with the timer set to the highest frequency of expected system information updates, will then guarantee that the UE receives information of the changed SIB. In GERAN timers are typically 30sec long. A shorter timer of 10 secs can also be set if so desired. If the UE has been out-of-service or camped on other cells for a long period then the L1 cell identity may not be reliable enough for the UE to use to determine if it has stored SUs/SIBs for this cell. The UE should use the full unique cell identity transmitted in SU-1. However, the MIB value tag could still be relied if the loss of coverage was short - say < 5 minutes - which would be true in many cases.
Sending a PDCCH to indicate change in system information is a very expensive solution – not only because of the large number of control channel elements that are needed to reach the cell edge as defined by system information coverage needs, but also to the potential loss of system throughput in the frames requiring this change indication to be sent; the loss of system throughput being caused by the lack of sufficient control channels for addressing the system bandwidth for data. Note that this is different from the case of sub-frames with system information actually being broadcast since in that case there is data (system information) that is associated with the control channel being sent. In the case of system information change, there is no data being sent (of course if the SIB is small, the SIB could be transmitted in the payload region). Moreover, to ensure successful reception of the indication such a message would need to be sent multiple times, each time causing a rather significant un-planned loss of throughput. 
The use of value tag does cause some overhead; however, the overall impact is small given the significant benefit to UE performance.

The use of a timer ensures that the UE has some flexibility in terms of when to read the MIB for checking the value tag. The timer in the UE is started on the last reading of the MIB. There is no need therefore to synchronize the timers on all UEs. 

A maximum [6 hour] timer would also be needed to address the maximum time a UE may store SU/SIBs. If the UE stores the SIBs for a cell and then goes out of service or moves to another cell then it can only store the SIBs for 6 hours. This is to prevent wrap-around of the value tag. So with a 2 bit SU-specific value tag the eNode B must ensure <4 BCCH updates in any 6 hour period. This seems very reasonable based on the current agreement that system information needs to be rarely updated if at all.
3
Conclusion

It is proposed that in order to support the need for indicating to the UE if it needs to re-read system information following short out-of-coverage situations or due to ping-pong movements between cells, a value tag for the MIB and a SU-specific value tag be transmitted. 
The value tag mechanism is seen sufficient in conjunction with a simple timer to indicate any change in system information to the UE. 

Proposal 1: The MIB transmit a value tag (4 bits FFS). Each SU is associated with a value tag which is transmitted along with scheduling information in SU-1. A timer is defined in order for the UE to check if system information has changed. The UE shall start the timer following the last reading of the MIB. On expiry of the timer the UE shall check the value tag transmitted in the MIB and if a change has been detected, it shall proceed to read SU-1 to identify the SU that needs to be re-read.  A long timer [6 hours] is defined to ensure that the UE does not store SIBs for a very long time when going out-of-service and returning back to coverage.
Proposal 2: The combination of value tags with a timer is used as the mechanism for indication of system information change to the UE.  
