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Discussion and decision
1 Introduction

This paper mainly aims at introducing a normative section specifying the requirements for a UE in RRC_CONNECTED w.r.t. detecting system information change.

Furthermore, the paper also discusses the UE behaviour upon detecting a change i.e. whether as a baseline the UE should continue operation using the previously received values or as a baseline stall all activity until the UE has received the newly acquired values. RAN2 is requested to discuss this paper taking into account the information received from RAN1.

2 Discussion
2.1 Use of value tag to detect system information changes
Currently, a UE in RRC_CONNECTED is allowed to detect system information either:

· by monitoring the value tag at the start of each modification period (value tag approach) or

· by trying modificationPeriodCoeff times to receive a Paging message (paging approach)

The paging approach, in which the UE can try receiving a Paging message at convenient times, does not seem to be a significant burden and is the only mechanism for UEs in in RRC_IDLE. Hence, one could question the benefit of also allowing the value tag option in RRC_CONNECTED. However, we prefer not to re-open the discussion unless there is a real problem.

From this perspective, the main question seems to be what the UE behaviour should be at the start of each modification period prior to having received the value tag i.e. when the UE is unsure if system information has changed. The UE could either:

· a) assume the current system information is not valid anymore and stall (some/ all) activity until it has received the updated value tag
· b) the UE continues normal operation. If the value tag is received and indicates that system information has changed, the UE performs the system information acquisition procedure. Only upon receiving the new system information, the UE stops applying the old parameter values

Considerations:

· One could argue that option b) is a departure from the original assumption of having a synchronous change procedure

· For some system information changes, e.g. a change of the RACH configuration, EUTRAN can avoid interoperability problems by taking into account that initially some UEs may still apply the old configuration. However, as indicated by RAN1 (LS in R2-082761), there are system information changes that affect connectivity. RAN1 assumed that such system information changes will not occur very frequently i.e. not more than once per every hour. In case a system information change occurs that affects UE connectivity may be affected for around 200ms i.e. the outage would be less than 10-4 (assuming a connectivity affecting system information change once per hour)
· It should be noted that currently no details are provided about the which system information is changing e.g. whether this affects connectivity, whether this is applicable for UEs in all states. If we would specify that the UE should stall all activity, the UE whould apply this upon every system information change.

The following approaches are identified:

· Adopt approach a)

· In this case RAN2 should discuss if the change notification mechanism should be enhanced or whether it is acceptable to apply the stalling of activity upon every system information change.

· If it is felt that the notification mechanism should be enhanced, RAN2 should discuss whether the enhancement should be introduced in the Paging approach only or also for the value tag option. RAN2 should consider removing the value tag option for UEs in RRC_CONNECTED

· Adopt approach b)

· No further RAN2 discussion is needed, unless cases are identified in which the ‘continue using existing system information’ is inappropriate. In the latter case, a similar further discussion is required as for the case approach a) is selected

RAN2 is requested to discuss and conclude the UE action upon detecting a system information change as discussed in the previous

3 Conclusion & recommendation
Attached is a text proposal introducing a normative section specifying the requirements for a UE in RRC_CONNECTED w.r.t. detecting system information change that RAN2 is requested to endorse for inclusion in the rapporteurs CR.
RAN2 is also requested to discuss and conclude the UE action upon detecting a system information change as discussed in the previous. Samsung will be happy to update the text proposal to capture the outcome of this discussion.
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<First modified section>
5.2.1.3
System information validity and notification of changes

System information changes only occur at specific radio frames i.e. the concept of a modification period is used. SI messages may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN values for which SFN mod modificationPeriod= 0. The modificationPeriod is configured by system information.

When the network changes (some of the) system information, it first notifies the UEs about this change i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE knows that the current system information is valid until the next modification period boundary. After this boundary, the UE acquires the new system information. There is a (short) period during which the UE does not have valid system information.
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Figure 5.2.1.3-1: Change of system Information 

The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. If the UE receives a Paging message including the systemInfoModification, it knows that the system information changes at the next modification period boundary. Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which SI message has changed. The change notification mechanism is not used for the system information using an expiry timer (intended for the more dynamic system information).

SystemInformationBlockType1 includes a value tag that indicates if a change has occurred in the SI messages. UEs may use this value tag e.g. upon return from out of coverage, to verify if the previously acquired system information is still valid or generally to detect system information changes (option for UE in RRC_CONNECTED only). The UE considers system information to be valid for at most 6 hours from the moment it was received.



Editor's note:
If it will be agreed that the ETWS primary notification is performed by means of paging, ETWS capable UEs will be required to read paging.
<Cut until the next modified section>
5.2.4
System information change monitoring in RRC_CONNECTED
When in RRC_CONNECTED, the UE shall either:

1>
if the UE detects system information change by attempting to receive a Paging message:

2>
during each modification period, attempt receiving a Paging message until the UE either received a Paging message or until it tried modificationPeriodCoeff times;
NOTE 1:
No requirements are specified regarding when the UE shall attempt receiving the Paging message. 

2>
if the UE received a Paging message including the systemInfoModification:
3>
upon the start of the next modification period:

4>
perform the system information acquisition procedure as specified in 5.2.2;

NOTE 2:
The UE takes no action i.e. considers all system information to be valid until the new system information has been acauired (approach b) 

1>
else:
2>
upon the start of every modification period acquire the SystemInformationBlockType1 message

2>
if the systemInformationValueTag included in this message is different from the one indicated in the previous modification period:

3>
perform the system information acquisition procedure as specified in 5.2.2;

NOTE 3:
The UE takes no action i.e. considers all system information to be valid until the new system information has been acauired (approach b) 

<Cut until the next modified section>
5.3.2.3
Reception of the Paging message by the UE

Upon receiving the Paging message, the UE shall:

1>
If in RRC_IDLE, for each of the Paging records included in the Paging message:

2>
If the ue-identity included in the pagingRecordList matches one of the UE identities allocated by upper layers:

3>
forward the ue-Identity and the pagingCause to the upper layers.

1>
If the systemInfoModification is included:

2>
upon the start of the next modification period:

3>
perform the system information acquisition procedure as specified in 5.2.2;

NOTE:
The UE takes no action i.e. considers all system information to be valid until the new system information has been acauired (approach b) 
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