3GPP TSG-RAN WG2 #65bis
R2-092043
23-27 March 2009
Seoul, South Korea
Agenda item:
6.5.1
Source: 
Qualcomm Europe

Title: 
Improved granularity in system information change notification
Document for:
Discussion
1. Introduction

This document revisits an issue that was deemed non-critical for Rel-8 regarding the level of information available to the UE when system information changes.  The technical content largely reprises [1] and [2].
2. Discussion

2.1.
Scope and scale of the problem

The general issue discussed in [1] and [2] is that the Rel-8 mechanism for system information change notifications provides only the coarsest of information: “Something changed”.  As a result, UEs in connected mode are forced to re-acquire system information even if the change only affected idle mode, UEs not supporting a particular RAT (e.g., single-mode or LTE/UMTS-only UEs on a system supporting interworking with CDMA2000) need to perform the update procedure even if the change affected only the neighbour list for the unsupported RAT, and implementations are forced to perform a “silly walk” through all the SIBs to determine what changes actually occurred.
Since SIB changes are considered generally to be infrequent, this problem cannot be considered a catastrophe.  However, the most serious form of the problem is that updates to the neighbour lists become needlessly disruptive to connected UEs, and these updates will only become more frequent in future releases as SON gains momentum and the LTE world becomes more heterogeneous.  As the next section argues, the situation can be improved with rather low impact to the system, and we therefore suggest that it is worth considering the issue again, particularly as a future-proofing measure towards more dynamic deployments than were originally considered in Rel-8.
2.2.
Possible solutions

As in [2], we can identify four possible families of solutions:

1. Separate SI-RNTIs for idle and connected UEs

2. Multiple value tags

3. Flags indicating which SIBs changed at the most recent update

4. Internal value tags in individual SIBs

Solutions 1 and 2 have clear disadvantages which were also identified in [2]; they have relatively high impact across the system while offering no advantages over solution 3.  We therefore do not consider them further in this contribution.
Solution 3 has relatively low specification impact.  The minimal version of solution 3 would be to add a single bit (probably to SIB1 or the paging message carrying the notification) indicating whether the most recent change to system information affects connected-mode UEs.  A more extensive version could include one bit for each SIB, though this level of granularity seems unnecessary; intermediate groupings are also easy to imagine (e.g., one bit for SIB2/3 and one bit per RAT for inter-RAT neighbour lists).

Solution 4, in which each SIB contains its own value tag, is only a partial solution to the identified problems, but does have very low specification impact.  Any change to system information would still force all UEs to “wake up” and receive all SIBs in which they were interested, but the implementation would be able to avoid detailed checking of which fields changed.  However, since Rel-9 UEs would still need this logic in order to operate on Rel-8 networks, the actual implementation benefits are limited, and this solution loses much of its attractiveness.
3. Conclusion
We propose that RAN2 discuss the issue and consider the suggested approaches as possible ways forward.  In keeping with the analysis above, our preference would be for some form of solution 3, in which either SIB1 or the paging-message notification gives an explicit indication of which SIBs changed.
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