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1 Introduction

During RAN2#58bis, a scheme for updating system information was discussed based on the input that was provided in Ref [2], [3] and [4] as well as summary comparing the proposals in Ref[5[.

The actual mechanism to perform the updates is still not fully settled.

In the current RRC specification, value tag is assumed but it is still open whether it applies per individual SU’s or common for all.
Also, it has been agreed that UEs in RRC_IDLE acquire the BCCH change notification at the same time as when receiving paging channel. Likewise, UEs in RRC_CONNECTED acquire the BCCH change notification during their DRX wake-ups.
The details of the BCCH change message/indication are as mentioned already still open.
It is open if UEs that are in RRC_CONNECTED but not using DRX are required to continuously check if the BCCH change notification is provided.
This document discusses different alternatives to perform updates of System Information.
2 Discussion
In the UTRAN RRC Specification TS 25.331 “BCCH modification info” is transmitted to the UEs in order to notify the new value tag (4bits) for MIB (for all other SIBs, value tag is provided as a part of scheduling information):

· For IDLE UEs “BCCH modification info” is included in PAGING TYPE 1message transmitted on PCCH in all paging occasions in the cell

· For active UEs, this information element in contained in SYSTEM INFORMATION CHANGE INDICATION

In principle, for LTE, the same could apply i.e. mechanism for update of system information is divided into update of IDLE and update of active UEs but one could also envision the usage of the similar mechanism for both IDLE and active UEs.
2.1 System Information Change notification for IDLE UEs

For the UEs that are in IDLE mode, it seems to be a common understanding that paging occasions can be used to convey change indication in order to avoid additional wake up for the purpose of System Information update.

In that case, two possibilities impose themselves: (provided that paging group’s 1-n where multiple UEs can be addressed are used on L1/L2 control channel).
· Assuming that for each paging group (with respect to DRX cycle) L1/L2 control channel includes the corresponding group PI RNTI. All the UEs belonging to the group will read the paging message that includes modification info. In this case, a format of paging message needs to be decided. Since network needs to ensure that all the IDLE UE’s need to receive paging message that carries modification info paging message needs to be repeated number of times, for each paging group. This creates an overhead (depending on the number of possible paging groups which is still on open issue for E-UTRAN). In case wake up time for different UEs belonging to the group is not the same, network needs to ensure that paging is sent in such a way to minimize the overhead.

· In addition to RNTI UE is monitoring for the paging group it belongs to, an additional “BCCH info change” RNTI can be defined. In this case, UE needs to decode an extra e.g. SI-RNTI during its wake up periods, no paging message needs to be sent thus reducing the overhead since UE’s could go directly to reading System Information (checking value tag), instead of having to read the paging message. This alternative seems to be better from an overhead point of view since decoding additional RNTI does not impose significant additional power consumption for the UE, it does not require additional wake up apart from the regular paging occasions while at the same time minimizes the overhead on the network side due to paging message transmission/repetition.
2.2 System Information Change for active UEs
For active mode, UEs monitor L1/L2 control channel for all the subframes, or with respect to DRX scheme.
According to the alternatives listed on how to mandate reception of modification for IDLE UE’s, assuming that mechanism for update is retained, the first solution could be that connected UE could monitor its paging group RNTI on L1/L2 control signalling. 

In that case, there are two different sub alternatives:

· Regardless of UE DRX, UE monitors its paging occasions. This would at least create a number of “false alarms” (each time UE in a same paging group is paged UE will be mandated to read paging message). Also, assuming a DRX for the UE, IDLE mode paging occasions may not coincide with connected mode wake up periods for the UE, thus mandating additional wake up (which in turn may not be so harmful for the already active UE).
· Other scenario is that paging group RNTI is sent separately outside of paging occasions, to each of the connected UEs during the time UE is awake. This solution creates a sufficient overhead (depending on the number of active UEs) thus reducing the number of UEs that can be scheduled when RNTI is sent.
Once again, the two scenarios are contesting between overhead and UE battery life and both depend on whether UE can receive DL-SCH carrying data and paging message at the same TTI. In case this is not possible overhead increases due to the need of repeating the paging message several times to avoid scheduling of data at the same time as UE is receiving paging message.
When discussing the overhead above it is important to understand how often the information will change throughout the day. There are different opinions ranging from once a day, to few times per hour depending on the e.g. access class barring (in case it is used for active mode UEs due to DRX, which is novelty compared to UTRAN).
Therefore, second alternative discussed for IDLE UEs, introducing “BCCH info change” RNTI seems more attractive due to the possibility to use it with lower cost also for active mode UEs. In that case, the UE can, in addition to the Ids that it is currently monitoring, check for the “BCCH info change” RNTI on L1/L2 control signalling as for IDLE case. The network can minimize the overhead by “carefully choosing” TTI’s in which RNTI is sent (notify the maximum number of UEs listening, in minimum number of TTI’s).
Third alternative, employing different mechanism, could be to define the separate connected mode cycle where all the active UE’s at the same time read “BCCH info change” RNTI. For active UE’s, if not in DRX, at certain TTI’s they would look for additional RNTI whereas for UE’s that are in DRX, there may be minimum number of additional wake ups. To minimize the number of times UEs need to check if system information has changed, operator could configure cycle duration and broadcast is as one of the parameters.

Or, in case of very infrequent changes of system information one, solution could be to force UEs to go into IDLE mode. Once again, this depends on the frequency of changes and what information, if changed is relevant for the connected UEs.
At the end, a SYSTEM INFORMATION CHANGE INDICATION message, similar as to WCDMA can be defined and conveyed to all the active UEs via RRC signalling but in does not bring any benefits compared to alternatives above and creates larger overhead.

Out of alternatives listed above, introducing “BCCH info change” RNTI gives the possibility to align update mechanism for both IDLE and ACTIVE UEs while at the same time balancing the trade of between UE battery power consumption and overhead on the network side.
To simplify even more, third alternative, introducing e separate connected mode cycle could be considered in case of UE vendors not agreeing to decode an additional RNTI for every TTI but as already stated, this would introduce additional wake up for the connected UEs.
2.3 The usage of value tag

In WCDMA MIB contained separate value tags for all the SIBs. 

In LTE, as currently defined BCCH content is mapped on:

· BCH, 

· SU1 that, as currently specified, includes SB for other SUs as well as 

· Other SUs

With the current status Ref [1] of the information to be currently included in BCH it seems like a waste of recourses to use a separate value tag to indicate change of BCH since the information is rather static. The UEs coming into the cell or returning out of service will anyway have to read BCH.

Therefore, we propose not to have a separate value tag indicating change of BCH.
Regarding other SUs it is open whether a single value tag is enough or a separate value tag for each SU is needed. The whole mechanism requires to some extent to finalize scheduling mechanism for SUs.
In any case, if paging message is used to indicate change it could be discussed if there could be an indication in BCCH modification info which SU has changed thus requiring a single value tag for all SUs.

In case no paging message is used but the UE directly reads system information upon receiving indication, there may be a need for SU1 to include separate value tags for all the SUs in order to avoid all the UEs to read all the information.
Thus, proposal is not to have any value tag for BCH whereas for scheduling units, have a single value tag as a working assumption unless concluded, upon finalizing BCCH scheduling discussion as well as paging mechanism, that multiple value tags are needed (having in mind overhead of transmitting those).
3 Proposal
Based on the above, we propose a limited set of value tags that are to be defined i.e. no value tag for BCH and a single value tag for scheduling units.

Also, we propose to harmonize update mechanism for IDLE and ACTIVE UEs and use “BCCH info change” RNTI that UEs would monitor in order to get an indication that BCCH content transmitted on DL-SCH has changed.
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