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1. Introduction

In RAN2#63, RAN2 had discussion on how system information change should be handled during RACH procedure. In [1], it was proposed that it should be possible for UE RRC to wait for RACH successful indication in case ongoing RACH procedure exists. The reason is mainly for simplicity for UE. However, several concerns were raised as follows:
· How much impact for system, if this proposal is agreed
· Whether the proposal should be only for RACH parameters, or not
· Whether this is only for on-going RACH procedure, or this also could be applicable for other on-going RRC procedure (e.g. treatment of RRC reconfiguration message)
This document discusses above issues and proposes that it should be possible for RRC to wait to apply system information change during on-going RRC procedure. This document also discusses current agreement on UE behaviour after system information change.
2. Discussion
2.1.  Timing to apply updated system information

In this section, we re-evaluate the proposal in [1] (i.e. to delay to use updated system information during on-going RACH procedure).
How much impact for system, if this proposal is agreed

We think that it’s almost no impact is caused by delaying to use updated system information. As stated in RAN1 LSs (R2-083820/3824), system information change e.g. for RACH parameter won’t be changed frequently (i.e. less than once per hour). Assuming that RACH procedure will be terminated within several hundreds ms in typical (T300/T301 value is from 100ms to 2000ms. 200 or 400ms would be typical value), it should be enough rare that system information change and RACH procedure occurs at the same time. Therefore, impact to system is quite low
Whether the proposal should be only for RACH parameters, or not
It should be possible to apply this principle for all system information. Based on RAN1 LS in R2-083824, system information which will affect UE connectivity is limited (i.e. PUCCH configuration). This means that other information won’t be time critical for UE. Since PUCCH configuration change is enough rare event, there is less motivation to differentiate parameters in system information to decide UE behaviour. Therefore, we prefer to have simple approach that all system information is handled as same manner.
Whether this is only for on-going RACH procedure, or this also could be applicable for other on-going RRC procedure (e.g. treatment of RRC reconfiguration message)
We think it’s possible for UE to delay to use updated system information while there is on-going RRC procedure. For example, when UE receives updated system information during handling of received RRCConnectionReconfiguration message, system information handling will be done after the completion of RRCConnectionReconfiguration handling. This is aligned with UE behaviour for parallel procedure. Therefore, we propose to apply this proposal to all on-going RRC procedure.
Based on above, we think it’s agreeable to delay to use updated system information, if there is on-going RRC procedure.
Proposal 1: It should be possible for UE RRC to delay to use new system information while there is ongoing RRC procedure
2.2.  UE behaviour after system information change 
Based on RAN1 LSs ((R2-083820/3824), RAN2 agreed no need to have special handling for system information synchronization between eNB and UE or among UEs. However, based on offline discussion, it seems not so clear how UE behaviour should be. Basically, there are two alternatives.
Alt.1: UE continues to use old parameter after the boundary of modification period, even if UE is informed by paging that system information is changed. The argumentation to use this alternative is that UE can’t expect which part of system information will be changed.
Alt.2: UE stops to use old parameter after the boundary of modification period, if UE is informed by paging that system information is changed. The argumentation to use this alternative will be that if UE uses wrong L1 parameter, this causes interference. However, it should be noted that if RRC_CONNECTED UE checks value tag in SIB1 rather than paging for system information, timing to stop old system information will be different among UEs because all UEs in a cell does not receive SIB1 at the same timing.
Our understanding is Alt.1 due to the simplicity. 
Proposal 2: UE continues to use old parameter after the boundary of modification period until UE obtains new parameters, even if UE is informed by paging that system information is change.
3. Conclusion
This document discusses how system information change should be handled by UE. We propose RAN2 agree following two proposals.

Proposal 1: It should be possible for UE RRC to delay to use new system information while there is ongoing RRC procedure

Proposal 2: UE continues to use old parameter after the boundary of modification period until UE obtains new parameters, even if UE is informed by paging that system information is change.

Text proposal to capture this proposal is included in Annex.
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Annex A (Text proposal)

5.2.2.4
System information acquisition by the UE

The UE shall

1>
if the procedure is triggered by a system information change notification:
2>
start acquiring the required system information, as defined in 5.2.2.3, from the beginning of the modification period following the one in which the change notification was received;
1>
if the procedure is triggered by an ETWS primary notification:
2>
start acquiring the ETWS primary notification immediately, i.e., without waiting until the beginning of the next modification period;
1>
if the UE is in RRC_IDLE and enters a cell for which the UE does not have stored a valid version of the system information required in RRC_IDLE, as defined in 5.2.2.3:
2>
acquire the system information required in RRC_IDLE, as defined in 5.2.3.

1>
following successful handover completion to a cell for which the UE does not have stored a valid version of the system information required in RRC_CONNECTED, as defined in 5.2.2.3:

2>
acquire the system information required in RRC_CONNECTED, as defined in 5.2.3;
Editor's note:
It has been agreed that the time critical information, i.e. the information required to continue the user plane in the target cell, shall be included in the handover command. The UE obtains the other information, e.g. the modification period, from system information.

1>
following a request from CDMA upper layers: 
2>
acquire SystemInformationBlockType8, as defined in 5.2.3;
Editor's note:
It is FFS if there is a need to explicitly specify which operations the UE is not required to perform prior to receiving the required system information i.e. this may be implied from the other, not time critical, configuration information. 

1>
not initiate the RRC connection establishment or RRC connection re-establishment procedure if it does not have a valid version of the system information required in RRC_CONNECTED, as defined in 5.2.2.3. 

The UE may apply the received SIBs immediately i.e. the UE does not need to delay using a SIB until all SI messages have been received, and UE may apply the received SIBs after the on-going RRC procedure, if there is on-going RRC procedure.

Annex B (Proposal in R2-084113)
In order to support above cases, it’s proposed that following UE behaviours as illustrated in Figure 1.

Proposed MAC behaviour (same as [1]):

· MAC applied new configuration except for RACH related parameter immediately after MAC receives configuration from RRC
· MAC applied new configuration for RACH related parameter from next RACH procedure (i.e. new RACH parameter should not be used for ongoing RACH procedure)
Proposed RRC behaviour:

· RRC receives system information without delay irrespective of RACH procedure as discussed in RAN2#62bis
· If ongoing RACH procedure exists, it should be possible for RRC to wait for RACH successful indication before configure MAC by using new parameters. If no ongoing RACH procedure, RRC configures MAC immediately
MAC should have function to apply new configuration for RACH related parameter from next RACH procedure as proposed in [1]. New RACH parameter should not be applied to on-going RACH parameter, since UE behaviour is complicated and uncertain. For example, if RACH power information is changed to low and UE is under power ramping, it could be considered that UE transmission power is decreased, even if transmission power might not be enough. RRC is not aware of on-going RACH procedure for DL/UL data resuming. Therefore, only MAC can handle it.
RRC implementation is simpler, if RRC is allowed to configure MAC by using new parameter after RACH procedure completion in MAC. Therefore, we prefer to allow to configure MAC after the RACH procedure completion in case of RRC connection (re-)establishment case. No drawback is caused by allowing this behaviour. There are two reasons. First reason is that for RACH related parameter, even if RRC configures MAC immediately by new parameter just after the reception of new system information, MAC does not apply new RACH parameter to on-going RACH procedure as proposed above. Therefore, there is no difference from RACH parameters perspective. Second reason is that for non-RACH related parameters, system information change for parameters which impact to UE connectivity is rare event (i.e. once per more than a few hours) as concluded in RAN1. Therefore, UE connectivity is not impacted by delaying reconfiguration to MAC. Based on these two reasons, we propose that RRC is allowed to configure MAC by using new parameter after RACH procedure completion in MAC.
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                  (a) RRC connection (re-)establishment case                                          (b) UL/DL data resuming case
Figure 1: Proposed system information handling during RACH procedure
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