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1. Overall Description:

RAN2 would like to thank RAN1 for their LS on the change rate of physical layer parameters.
It is RAN2 view that further clarifications on the mechanisms available for system information update may be of assistance to RAN1 in order to conclude the frequency of updates for some parameters that e.g. reflect more dynamic changes in radio environment as the UL interference levels mentioned in RAN1 LS.

As currently specified, mechanism to perform system information changes comprises of:

· Modification period: as a period during which UE is informed about a possible change in system information. The actual change happens at the boundary of two modification periods (at the beginning of the modification period following the one during which UE is informed about the change). Modification period is defined as 

Actual modification period= modificationPeriodCoeff * defaultPagingCycle
The values for defaultPagingCycle have been agreed to be 320, 640, 1280, 2560 ms, these are the same values used for “regular paging”.

The range for modificationPeriodCoeff has not yet been agreed (one possible value could be 4).
· Paging message: throughout modification period paging message is used to inform both IDLE and Connected UEs that system information change will happen at the beginning of the next modification period (it is FFS which paging messages UEs in connected mode monitor).
· Value tag: transmitted in SIB1 and is incremented every time system information changes. UE reads VT (e.g. when returning out of coverage) in order to check whether system information has changed. Maximum validity of the information is set to 6 hours and the size of VT is 4 bits allowing for 16 values.
The mechanism described is based on the assumption that information (parameters) will at most change once per hour. What this means in practice is:
· We can be sure that within 6 hours validity time system information will not change more than 16 times (range for VT) thus by reading a VT UE will ensure that it has a correct version of system information blocks.
· RAN2 found no need to define multiple value tags in order to distinguish which of the SIBs may be changing i.e. since changes are infrequent upon receiving indication that information will change, UE can re-read all the SIBs at the modification period boundary without the severe impact on the UE battery power consumption.

Changing the “1 hour” assumption to something more (or much more frequent) will in addition of having a consequence on the handling of value tag require mechanism to distinguish changes of different SIBs (in order to avoid frequent re-reading of all the available SIBs especially for connected mode).
Therefore, RAN2 would like to know what the maximum average frequency of changes expected is i.e. if no changes are expected more often then once per e.g. half an hour, RAN2 could with a slight modification of VT size provide desired behaviour.
Reducing the period between updates requires further redesign of the agreed mechanism. Although mechanism defined by RAN2 could provide changes as frequent as SFN wraparound period (10.24 seconds) all the previously made agreements will have to be altered (due to “1 hour” agreement). Since paging message is used to convey the flag indicating that UE should re-read (all) system information, paging load in the network will significantly increase since paging message will have to be sent in every possible paging occasion and, it becomes unacceptable for the UEs to re-read all the SIBs upon every change so further mechanism to distinguish which of the SIBs has changed would be required.
In attempt to summarize, the following alternatives are available:
· In case very frequent changes (in the order of seconds or minutes) are required, introduce a new, timer based mechanism implying that upon a timer expiry, UE is required to re-read the information (both in IDLE and connected state also when UE is in DRX state). Note that depending on the timer setting, UE power consumption may be impacted and in addition new mechanism needs to be tested which is not inline with attempts in RAN5 to prioritize and minimize the number of test cases.
· In case changes are expected not more often then (in average) once per half an hour, current mechanism may be sufficient. RAN2 could slightly increase the size of value tag and possibly decrease the validity time for system information in order to make mechanism robust. Further reduction to ~10 minutes would require a possibility to distinguish which SIBs have been changed in order to avoid re-reading all the information (especially for connected mode UEs to which only MIB/SIB1/SIB2 are applicable).
It has been mentioned in RAN2 that more robust parameter settings could possibly cover for the short interference peaks (rather than having a timer setting that may anyway miss the short increase in interference level) while the change mechanism is only used to adjust the settings for e.g. “busy hour traffic” assuming that interference conditions will not be as severe as in WCDMA due to the use of orthogonality in UL.
2. Actions:

To RAN1 group

RAN1 is kindly asked to provide the input what is the maximum average frequency of changes of system information expected.
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