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1
Introduction

System information blocks (SIBs) for UMTS are broadcast on BCCH as defined in 3GPP TS 25.331. Currently the SIBs defined are using different types of value tags (cell, PLMN, equivalentPLMN) allowing the UE to store the content of certain SIBs and reuse this content in case of selecting back to the cell were the content was read, if value tag is identically. Most of the SIBs make use of the “cell value tag” which allows the UE to store the content of a specific SIB, read in a certain cell, locally and therefore don’t require the UE to read the content again if coming back to that cell unless the cell value tag has changed. The SIBs which use cell value tag (e.g. SIB3, SIB5, SIB11 …) contain mainly information related to a specific cell which normally is different in the neighbour cell anyway. 
SIB1 is the only SIB relevant to UE mobility which uses the “PLMN value tag”. Originally it was assumed that the content of SIB1 does not differ between all neighbouring cells or is the same at least in large areas of the PLMN, hence the concept of PLMN value tags was used for SIB1. SIB1 contains CN information elements (“CN domain system information”) and UE information (“timers and constants used in idle and connected mode”). CN information elements are for example CN related timers (T3212) and information about the Location Area (LAI) or Routing Area (RAI) the cell belongs to. Details could be found in [1], chapter 10.5.1.12. 
2 Problem description
The problem with the use of PLMN scope for SIB1 was found during planning and testing of  UMTS networks using real location area/routing area planning guidelines and tests inside T-Mobile system integration. In order to allow the UE to recognise the change of a routing or location area during cell reselection the RNC must ensure that the PLMN value tag for SIB1 of a neighbouring differs for cells belonging to different RA/LA. Otherwise UEs using the PLMN value tag for SIB1 and hence not reading the SIB1 at every cell change are not aware of the RA/LA change and therefore will not perform a routing area/location area update. This leads to an un-reachability problem as the UE can’t be paged anymore if UE reselected to new RA/LA and didn’t perform the RA/LA update !
Currently 25.331 allows the UE to use stored information for the SIB1 in case of same PLMN value tags in neighbouring cells as the content of the SIB1 is not linked to one cell only (as for cell scope). Having this in mind, UEs which do rely on the setting of the SIB1 PLMN value tags would not be aware of the RA/LA change and hence fail to be paged after cell reselection and RA/LA change.

The problem was highlighted to RAN2 in 2002 already [2, 3].
Detailed analysis in T-Mobile have shown that the problem is normally not significant while considering only a single RNC which can maintain and control the correct setting of SIB1 PLMN value tags in case cells belonging to different RA/LA. The problem becomes serious in case of different RNCs and even more serious in case of different RNCs from different vendors which have no aligned strategies to assign the PLMN value tags. Currently no procedure exists over the Iur-interface which coordinates the setting of the PLMN value tags for SIB1 between different RNCs. The only way for operators using multi-vendor UTRAN environments is to align the setting of PLMN value tag for SIB1 manually at RNC border areas which leads to great efforts for the O&M and is unacceptable from operator perspective !
Analysis of current UE implementations have shown that most UEs do not rely on the correct setting of the PLMN value tag for SIB1, but re-read the SIB1 content at every cell reselection to check SIB1 content. This avoids the case of being un-pageable even if the PLMN value tag for SIB1 is the same in neighbouring cells belonging to different RAs/LAs.  As most of the SIBs have to be re-read at any cell change anyway (in fact all relevant SIBs for cell reselection use area scope “cell” anyway), there is no drawback of this type of UE implementation, which is already allowed by the current standard.
Based on the experience in T-Mobile’s terminal department, the issue was highlighted to GSMA terminal Working Group (TWG) in June 2003. After discussion in TWG#41 a technical note (TN46 – “Reading of SIB1 after cell reselection”) [4] was agreed and will be submitted as GSMA TWG recommendation to UE vendors.

3GPP RAN2 should note the problem as well and decide the appropriate way forward:
To fix the problem in 3GPP we basically have two options:

1. Change the UE behaviour in a way that UEs consider the PLMN value tag of SIB1 only valid in the cell where the content was read and mandate to re-read the SIB1 content at every cell reselection regardless of the PLMN value tag by adding text to chapter 8.1.1.5. 
Action needed in RAN2:  For R’99 this could be done by using a “should” and change to “shall” from Rel-4 onwards. 

2. Change the area scope of SIB1 value tag from “PLMN” to “cell” to have consistent behaviour as for all other SIBs using the “cell” area scope.
Action needed in RAN2:  This change shall be done for R’99 as otherwise this would create problems with legacy mobiles in the future.

It is understood that all changes in this area do not fix the problem with already existing UE implementations relying on the SIB1 PLMN value tag. T-Mobile’s understanding is that a change must be done immediately, otherwise a fix in the network is unavoidable due to legacy mobiles which are out in the field. 

3
Conclusion and Proposal

From our understanding most of the major UE or UMTS chipset vendors do not rely on the SIB1 PLMN value tag for their commercial products, but re-read the SIB1 at every cell reselection. So in order to fix the problem that the UE can’t be paged if the latest SIB1 information hasn’t been read due to uncoordinated PLMN value tags and avoid the extra work for operators by planning and setting the PLMN value tag and RNC suppliers to provide solutions for multi-vendor environments, we propose to decide on option 2) and change the area scope of SIB1 from “PLMN” to “cell” for R’99. All other options might not be implemented by all UE vendors and create massive problems once commercial mobiles not implementing this change are out in the field and used in operator’s networks not fixing the problem internally.
If RAN2 decides on the way forward to solve the described problem, T-Mobile would prepare the required change request during this meeting if needed.
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Dear RAN2' ler,

I have a question regarding the use of value tag for SIB1:

Can anyone tell me, why SIB1 uses the PLMN value tag and not the cell value

tag ?

I can't see any GOOD reason, why this SIB uses PLMN value tag (this is the

only SIB using area scope PLMN - apart from SIB15.3).

Regards and see you next week,

Axel.
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Hi, Axel and all,

        I agree to your opinion. Our colleagues had asked this question several months ago.

       If don't modify SIB1 from the PLMN value to the cell value, some problems shoule be happen.

       If  the two neighbour cells have same value tag, but they belong to different LAI/RAIs. When UE change from one

cell to another cell, no LAI update process will happen. In the way, CN send paging message to UE. UE can't receive this

message.

      Hope your answer.

BR,

Wang Qiang,
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1
Description


System Informations for UMTS are grouped into different System Information Blocks (SIBs). With each broadcasted SIB a Value Tag is associated. These Value Tags are used to indicate changes in an information block, so the UE is not required to read a SIB as long as the value tag is unchanged.


The applicability of a Value Tag (Area Scope) can be “cell”, “PLMN” or “Equivalent PLMN” is defined in 3GPP TS 25.331. 


SIB 1 contains NAS system information and UE timers / counters to be used in both idle and connected mode. The Area Scope for SIB 1 is “PLMN”, i.e. the UE may read a SIB after re-selecting a new cell in the same PLMN and shall read the SIB after selecting a new PLMN. 


The SIB 1 Value Tag (PLMN Value Tag) can be between 1 and 256 and has to be planned by an operator together with the Routing Area, Location Areas, UE timers and counters. Due to the limit of the PLMN value tag to 256 values and the re-use of the tag it can not be ensured that a UE does not perform a cell reselection between two cells with the same PLMN value tag but belonging to different Routing areas or Location areas. In this case paging will fail.


2 Recommendations


To overcome the issue described above GSMA TWG recommends that UEs shall read the SIB1 after re-selection to a new cell, independent of the PLMN Value Tag.
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