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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 following was agreed:

During RRC_IDLE state, the UE shall not be required to do any additional reception activities except from time instants when UE receives paging channel in order to get knowledge about changed BCCH information. 

In order to get knowledge of BCCH information changes during RRC_CONNECTED UE is not required to do additional reception apart from normal DRX wakeups done for data transmission i.e. change will be indicated by a message/indication that can be addressed to multiple UEs. It is FFS if RRC_CONNECTED UE that are not in DRX are required to check continuously if this message/indication is provided but only periodically e.g. as often as idle mode DRX used in the cell 

The actual mechanism to perform the updates is still not fully settled. During RAN2#59 due to lack of time the subject was not treated further but documents in Ref [6] [7] [8] were submitted. In order to try to progress an e-mail discussion was started prior to the RRC OLA phone conference and continued afterwards, including comments that were noted in the minutes of meeting.

2
Discussion
To begin with, there are still 3 different options proposed on how to perform updates: 

1. UE periodically re-reads system information (checking the value tag) in order to understand if content of the BCCH has changed.
This approach is very simple, imposes no additional network overhead, and can be valid especially considering the fact that UE in IDLE mode anyway "wakes up" to perform number of actions.

How often UE needs to wake up if periodic reading of VT is adopted, as a way to perform updates of System Information, will be determined by how fast UEs need to receive information once it has changed. If urgency of updating the information in the UE mandates frequent wake ups, this alternative will have impact on UE battery power consumption that is unacceptable for some UE vendors.
In case of frequent changes, this solution may have minimum impact when it comes to network overhead compared to the other solutions listed below (e.g. Use of paging).
It is not clear should periodic reading of value tag apply also for connected mode UEs if there is a need to update e.g. RACH information.

Supporting companies: Motorola

2. At paging occasions UE monitors paging PI RNTI. The corresponding paging message on DL-SCH includes all the necessary information. The content of paging message is FFS and is discussed below. 
This solution is very simple although it introduces some overhead (depending on the number o paging occasions we agree upon: repetition of paging message and PDCCH in every paging occasion)
Supporting companies: Panasonic, Nokia
3. In addition to PI-RNTI UE used for paging monitors BCCH update specific RNTI (BU-RNTI). Whether additional DL-SCH allocation provides all the necessary information about the change, or special format of PDCCH is used to provide further details on change is FFS. 
This approach has benefits in case we want to harmonize mechanisms for IDLE and ACTIVE UE's and may reduce the overhead compared to proposal above. Some comapnie expressed doubts whether it is possible to use this alternative for connected UEs.
Supporting companies: NXP semiconductors, Samsung, LG
In order to understand whether there is a need for we need to clarify the following: 
What system information is applicable for connected mode UEs implying that UEs in RRC_CONNECTED need to get a change notification once the relevant BCCH content changes. In principle nothing prevents us to:

3a. Introduce a separate connected mode DRX cycle at which UE checks RNTI
Supporting companies: 

Depending on the answer to question on information needed for active UEs, we could discuss whether there is a need to harmonize the mechanism for IDLE and CONNECTED UEs or we could have a separate mechanism per RRC state (by e.g. introducing specific RNTI for each state). Note that at the moment, only information whose change has an impact on connected mode UEs is included into SIB type 2 (Semi-static common and shared channel configuration information) e.g. the RACH configuration, needed to perform UL sync. 
This brings us into the following questions: 
1. What information is to be provided upon a BCCH notification 
a) Identity of changed SIB/ SU 
§ Companies indicated the need to include identity of the SIB/SU as a part of change notification. Some companies expressed that considering that system information is infrequent (once a day), it is acceptable for the UE to re-read all SUs i.e. nothing needs to be indicated.
Support: NXP semiconductors, NTT DoCoMo, LG, Ericsson
Oppose: Samsung, Panasonic
§ Some companies indicated that this approach is not future proof i.e. what if in future a SIB is introduced that changes more frequently
o It was suggested that in case in future system information is introduced that is more dynamic in nature, it is possible to extend the BCCH modification information e.g. by introducing a special PDCCH format, or by having something on PDSCH
o A concern was expressed that when using a special PDCCH format, future extension may require an additional RNTI. However, it was clarified that this is not really the case i.e. spares could be introduced
§ Some companies propose to support AC barring in connected, which may change quite frequently 

o NTT DoCoMo clarified that if in LTE a similar mechanism is adopted as in UTRA (i.e. a barring bit), they may need a system information change 2- 3 times per minute to rotate the barring between the different access classes. If however an alternative scheme is adopted (with access probabilities), the change would be needed less frequently i.e. something like once every 10 min
In case updates are performed 2-3 times per minute, we should ask ourselves whether the information on ACB change should go under timer based parameters?
o T-Mobile indicated that in their networks the access barring information need not be changed so frequently.
Note that there is no company opposing frequent change of ACB as long as it does not impact UE power consumption of UEs in networks where frequent change is not needed. 
Regarding RACH configuration i.e. dedicated preambles 
o Panasonic indicates they feel this may be changed quite frequently 
o Ericsson indicates that it is also important to conclude how quick the UE should be required to take an updated values into account e.g. whether a paging cycle delay of 5s is acceptable
In addition to ACB and RACH configuration change, it was indicated: 

· cell re-selection parameters may be changed due to load balancing but they are unclear about the exact frequencies 
· SON may also require more frequent updates e.g. half day 
Thus, we would like companies to provide their opinion on the following: it it possible to agree that the change of System Information would not happen more often than e.g.once per hour? Assuming that more frequent changes can either imply timer based information or configurable perdio between readings of VT (if VT is used). For all the other listed methods for update of system inforamtion, network signaling overhead starts significantly increasing as frequency of updates is increasing.

Support:
b) Modification time & Transaction identity 
§ It was indicated that there seem to be cases for which it is important that the UE and the E-UTRAN take the modification into account simultaneously e.g. the RACH preambles available for contention free access
§ It was also indicated that this could be achieved without signaling i.e. by specifying that the change starts at the next occurrence of SFN MOD N with N e.g. every 10s
Support: Samsung, NXP semiconductors
§ Another alternative is signaling of modification time

Support: NTT DOCoMo

§ It was indicated that this would also avoid the UE to re-acquire the BCCH multiple times i.e. triggered by receiving multiple change notifications and that hence no transaction identifier would be needed either
Support: Samsung, NXP semiconductors
2. How urgent is it for the UE to take a BCCH modification into account 
§ Some companies indicated that system information changes using BCCH modification are not very urgent and thus it is acceptable to delay a change for say 5 sec. This would make relative power consumption from using periodic VT check acceptable
Support: Samsung

In case it is urgent for the UE to receive inforamtion, periodic reading of VT will have too bit impact on the UE battery lifetime.

§ Some companies indicated that (e.g. for AC barring and the RACH resources), a faster response is required § It was also indicated that idle mode UEs can only be notified once per paging cycle, unless additional wake ups would be introduced
Yet another proposal intended to clarify: Actual modification of BCCH content should happen after UEs have received change notification (unless Value Tag is used)

Support: Samsung, NXP semiconductors, Ericsson

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.

Proposal: not to have a separate value tag indicating change of BCH.
Support: Samsung, NXP semiconductors, Ericsson

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 and method for BCCH updates (e.g. if identity of the changed SIB/SU is included in modification info or if VT reading is used as well how often information changes).

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 (in case that the updates are not frequent, e.g. once a day, it should not be a problem for the UEs to read the complete system information).

3
Summary and Conclusion
The above reflects discussions proposals and issues that were brought up on how to perform System Information updates. Companies are kindly asked to provide their views in the above and work on the following:

· Frequency of changes expected. This will determine how feasible each of the laternatives listed is
· Timer based vs change indication based information
· The change of which information is applicable to connected mode UEs in order to understand whether harmonization between update mechanisms in needed for IDLE and active UEs.
· Urgency to apply new information in order to understand whether it is feasible to use VT as an update method and if not, what kind of indication on when inforamtion is changing we need to include in the “update message”
Trying to summarize options available:

Frequency of changes:

· A Use of PDCCH for the purpose of update

· B Use of value tag for the purpose of update

Urgency to receive inforamtion:

· 1 Not urgent e.g. 5-10 seconds

· 2 Urgent (order of milliseconds)

Thus, if infrequent changes are expected and it is not urgent for the UE to receive information, we could apply A1 to avoid UE reading periodically if not needed.

If changes are more frequent and it is not urgent for the UEs to acuire them, B1 could be used.

Infrequent but urgent changes, A2 would require information of modification time.

Frequent and urgent changes, becomes a problem since A2 would imply significant network overhead whereas B2 would drain the battery for the UE
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