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1
Introduction
SIB11bis was introduced in Release 6 of the UMTS specifications. SIB11bis provides extra capacity to send the neighbour cells lists and may be considered as an overflow to SIB11. As network operators deploy more UTRAN frequency bands and cells it will become more common that SIB11bis is used. 

This contribution identifies and describes the problem of the unsuccessful reselection to the candidate cell signalled in SIB11bis.  It provides more details related to the problematic scenario, clarifies the motivation for improving the current requirements and proposes a possible way forward.
2
Discussion

2.1 Problem description
3GPP TS 25.331 [1] contains the following requirement:

	8.1.1.6.11a
System Information Block type 11bis
The UE should store all relevant IEs included in this system information block. The UE shall:

1>
after reception of SIB 11 act upon the received IEs "Intra-frequency cell info list", "Inter-frequency cell info list" and "Inter-RAT cell info list" as described in subclause 8.6.7.3;




From the above quoted requirement, it can be seen that the UE is required to have received and processed SIB11 before it processes SIB11bis. This means that if SIB11bis is received before SIB11 the UE waits for SIB11 to be received and then it processes SIB11 and then SIB11bis. This ensures that the CELL_INFO_LIST is constructed in the correct order but has the consequence that measurements of cells listed in SIB11bis are not started until SIB 11 has been received as well. Conversely, there is no such requirement for SIB11bis to be received before SIB11 is processed. This means that if SIB11 is received before SIB11bis the UE does not need to wait for SIB11bis before it processes SIB11 and starts measurements of the cells listed in SIB11. 

By delaying the measurement and reselection to cells listed in SIB11bis until after SIB11 has been received, the UE may lose coverage (or go out of service) of the serving cell and have to start a cell selection, when one of the cells listed in SIB11bis may have been a suitable candidate for cell reselection. Thus the UE will experience an unnecessary interruption in service. During such a service interruption, the UE can not receive paging for mobile terminated calls or data activity, and can not initiate mobile originated calls or data activity.

2.2 SIB11 and SIB11bis sizes

Typically, both SIB11 and SIB11bis may be scheduled with the same repetition period. SIB11 is likely to be close to the maximum SIB size and therefore segmented into 16 segments, all of which are transmitted within the repetition period. SIB11bis is likely to be smaller and hence have fewer segments to be transmitted within the same repetition period. If the coverage is poor then it may take many seconds (even up to, for example, 20s) to receive SIB11. This is due to the large number of segments of the SIB and the necessity for all of the segments to be received correctly before the complete SIB can be reconstructed. Consequently, in such conditions it is a quite common occurrence in the field that the UE does loose coverage of the serving cell before it has successfully received SIB11. Given that SIB11bis is an overflow SIB used by operators when SIB11 size reaches the maximum possible SIB size, SIB11bis may be relatively small and therefore have relatively few segments compared to SIB11. Therefore it is quite likely that SIB11bis may be successfully received before SIB11. 

It should be noted that it is desirable for an operator to try to fill SIB11 with as many cells as possible and only use SIB11bis for those cells that do not fit. The reason for this is that legacy UEs, all pre-release 6 and possibly also later release UEs that have not implemented the SIB11bis feature, will only be aware of the cells listed in SIB11.  

2.3 Succesful and Unsuccesful Reselection Scenarios

Figure 1 shows a scenario where SIB11 and SIB11bis are successfully acquired from a Cell 1 and the UE successfully reselects to Cell 2. The sequence of events is as follows:

T1
UE is in idle mode (or CELL_PCH, URA_PCH or CELL_FACH) and reselects into Cell 1 which is broadcasting both SIB11 and SIB11bis. The UE starts the acquisition of both SIBs.

T2
UE successfully acquires SIB11bis that contains the information on Cell 3 which may be on a different carrier frequency from Cell 1 and Cell 2.

T3
UE successfully acquires SIB11 that contains the information on Cell 2. The UE starts performing measurements and cell reselection evaluation according to the combined list of cells from SIB11 and SIB11bis.

T4
UE successfully reselects to Cell 2.


[image: image1.emf]Cell 2

Cell 1

Cell 3

T1 T2

T3

T4


Figure 1: SIB11/11bis example - successful cell reselection

Figure 2 shows an example scenario where SIB11bis is acquired from a cell but SIB11 is not successfully acquired and as a consequence the UE goes out of service before it can perform a cell reselection. The sequence of events is as follows:

T1
UE is in CELL_DCH state. 

T2
UE is moved from CELL_DCH state to idle mode, CELL_PCH, URA_PCH or CELL_FACH. At the release of CELL_DCH state the UE selects Cell 1 which is broadcasting both SIB11 and SIB11bis. The UE starts the acquisition of both SIBs.

T3
UE successfully acquires SIB11bis that contains the information on Cell 3 which may be on a different carrier frequency from Cell 1 and Cell 2.

T4
Before the UE successfully acquires SIB11, the signal level of Cell 1 drops so that the cell no longer meets the cell selection criteria (i.e. S<=0). When this condition occurs, performance requirements in 25.133 [2] require the UE to continue searching for cells listed in system information for a period of 12s (if the UE is in idle mode, CELL_PCH state or URA_PCH state, or for a period of 4s if the UE is in CELL_FACH state). As the UE has not yet acquired SIB11, and has acquired but not yet acted on the content of SIB11bis, the UE does have any cell list to use during this 12s/4s period. As a consequence, no alternative cell can be found during this 12s/4s period; the only way in which the UE could return to service during this period is if the quality of the serving cell improves. 

T5
At the end of the 12s period, having not found any cell to which to reselect, the UE goes Out of Service (OoS). The UE starts cell selection process. 

T6
During the cell selection the UE finds and selects either cell 2 or cell 3. It is likely that the UE will find and select cell 2 before cell 3 as the UE might typically search for other cells on the current carrier frequency before expanding the search to other carrier frequencies. 
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Figure 2: SIB11/11bis example - UE goes OoS

In the scenario in Figure 1 the UE had sufficient time to acquire SIB11 and SIB11bis before it became necessary to perform a cell reselection from Cell 1 to Cell 2. In contrast, in the scenario in Figure 2 there was insufficient time to acquire SIB11 and SIB11bis before cell reselection was necessary. In this particular example there was insufficient time because the UE was moved from DCH state to idle (or PCH/FACH states) close to the edge of Cell 1 but there may be many other scenarios where there is little time to acquire the SIBs before reselection is necessary.

3
Conclusion
Currently, when SIB11bis is received before SIB11 the UE waits for SIB11 to be received and then it processes SIB11 and then SIB11bis. As SIB11bis is an overflow SIB used by operators when SIB11 size reaches the maximum size, it is quite likely that SIB11bis may be successfully received before SIB11. By delaying the reselection to cells received in SIB11bis, the UE may lose coverage and experience unnecessary interruption in service for the user while one of the cells listed in SIB11bis may have been a suitable candidate for cell reselection. 
In the context of the discussion in section 2, it would be desirable to improve the existing requirements, by allowing the cell reselection towards the cells listed in SIB11bis when the serving cell quality is poor and if SIB11bis was received before SIB11.
Based on the discussion of section 2, the following proposals are made:

Proposal 1: 

RAN2 to acknowledge the problem of the unsuccessful cell reselection towards the cells listed in SIB11bis, if SIB11 was not received before SIB11bis.
Proposal 2: 

Discuss and evaluate the proposal to allow the cell reselection towards the cells listed in SIB11bis when the serving cell quality is poor and SIB11bis was received before SIB11.
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