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Decoding E-UTRAN SIB1 while in GERAN
dedicated/packet transfer mode
1. Introduction

For E-UTRAN cells, knowledge of the information transmitted in the System Information Block Type 1 (SIB1), e.g. whether or not the cell is a CSG cell or whether the TA is permitted for that mobile, could be useful to improve the performance of cell reselection to both macro and CSG cells, both in idle mode and in packet transfer mode. In [1] a proposal is made which is claimed to allow the mobile to read the system information of E-UTRAN cells during a call with no or minimal disruption to the ongoing service. In this paper, the feasibility of decoding SIB1 by a terminal in GERAN dedicated/packet transfer mode is analysed in more detail.
2. READING OF sib1 WHILE IN geran ACTIVE MODE
While in active mode, identification of inter-RAT cells is perfomed using search frames. Search frames in GERAN occur every 120 ms. The length of the window in the best case (i.e. only one timeslot allocated in UL and DL) is 12 timeslot periods minus the switching times, which corresponds to approximately 6 ms. In case of multislot allocations, the available time will be even lower.
Based on TS 36.300 (sub-clause 7.4) and TS 36.331 (sub-clause 5.2.1.2) (see Annex), it can be seen that the LTE frame is 1ms long and one burst of a SIB1 block is sent every 20 ms, so each burst could be anywhere in a window 20 ms long. In order to ensure reception, a SIB1 burst must start in the first ~5 ms of the ~6 ms search window. Therefore, the probability of finding a SIB1 burst within a search window is ~25%.
So, assuming radio conditions are good enough to decode SIB1 based on the reception of a single block, there is a 25% probability that the mobile will find the frame within its search window. The other 75% of the times the mobile will have to resort to other methods to find it (e.g. by the MS skipping the transmission or reception of some radio blocks, or by higher layer scheduling).
In addition, because the repetition of the search frame is 120 ms (which is a multiple of 10ms), if a SIB1 block doesn't fit inside the first search window, it will never fit in any subsequent window.
A further issue is the following. In clause 5 of TS 36.300, the following statement is made about the E-UTRAN PBCH (Physical Broadcast Channel):

-
Each subframe is assumed to be self-decodable, i.e. the BCH can be decoded from a single reception, assuming sufficiently good channel conditions.

Although SIB1 is not transmitted on the PBCH
, it is believed that this statement above applies also to SIB1. Basically, the principle is the same as Incremental Redundancy: it may be possible to decode the SIB1 based on a single burst only, but in practice more than one burst may be required. The mobile could read other bursts in subsequent search frames; however, because 120 ms = 1.5 x 80 ms (repetition period of SIB1), it means that the mobile would only ever see burst 1 or burst 3 (or burst 2 / burst 4) in these search windows - it would never see all four bursts, regardless of how many search windows it looked in. This reduces the redundancy information received from subsequent bursts.
Therefore, the default assumption is that the terminal is very unlikely to be able to read SIB1 in packet transfer mode except in very favourable cases which require good radio conditions and alignment between SIB1 bursts and GERAN search frames.
Simulation results that show the minimum signal level of the target E-UTRAN cell required to decode the information in SIB1 while in active mode with the constraints outlined above should be provided. Additionally, guidance from RAN1 should be sought about the feasibility of the mechanisms proposed in [1] before it is agreed by GERAN.
Another possible problem is that, if the information sent in SIB1 changes between consecutive transmissions, when performing the combining of bursts from different transmissions the information will be destroyed and decoding will not be possible. This should happen infrequently. However, SIB1 also contain scheduling information, a stated in subclause 5.2.1.1 of TS 36.331:
SIBs other than SystemInformationBlockType1 are carried in SystemInformation (SI) messages and mapping of SIBs to SI messages is flexibly configurable by schedulingInformation included in SystemInformationBlockType1, […]
It is not clear how often the information signalled in the schedulingInformation can change; the likelihood that this could constitute a problem should be investigated.
Finally, it’s worth mentioning that the solution proposed in [1] would require that in the terminal two protocol stacks are active at the same time, with consequent increased implementation complexity and increased battery consumption. So far in the definition of interworking between GERAN and other radio access technologies one of the principles that has been followed is that "there is no need to read the system information of the target system in advance". As long as feasible alternative solutions exist, the sourcing companies believe that this principle should be maintained also for E-UTRAN.

3. Conclusions
It is clear that, although decoding of SIB1 while in dedicated mode or packet transfer mode can be achieved in theory (providing that the radio conditions are sufficiently good and that the SIB1 frames and the GERAN search frames are favourably aligned), any of the following could reduce the feasibility of reading SIB1:

i) sub-optimal radio conditions;
ii) misalignment of the SIB1 frames and GERAN search frames;
iii) multi-slot assignments (reducing the length of the search window);

iv) changes between consecutive transmissions of SIB1 (meaning that combining of bursts from different transmissions is not possible).

Further investigation would be required to evaluate the impacts of these on the performance of the cell reselection procedures and the impact of the ongoing GERAN service. Without this, it cannot be assumed that SIB1 reading in GERAN active mode is feasible. Until the issues highlighted in the present paper have been properly addressed, it would be preferable to investigate alternative solutions (e.g. for the identification of CSG cells) while in dedicated mode or packet transfer mode.
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annex 1 – extracts from TS 36.300, TS 36.331

For the transmission of SIB1, subclause 7.4 of TS 36.300 (v.8.6.0) states:

The MIB is mapped on the BCCH and carried on BCH while all other SI messages are mapped on the BCCH and dynamically carried on DL-SCH where they can be identified through the SI-RNTI (System Information RNTI). Both the MIB and SystemInformationBlockType1use a fixed schedule with a periodicity of 40 and 80 ms respectively while the scheduling of other SI messages is flexible and indicated by SystemInformationBlockType1.

In subclause 5.2.1.2 of TS 36.331 (v.8.3.0) the transmission of SIB1 is further clarified
:

The SystemInformationBlockType1 uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms. The first transmission of SystemInformationBlockType1 is scheduled in subframe #5 of radio frames for which the SFN mod 8 = 0, and repetitions are scheduled in subframe #5 of all other radio frames for which SFN mod 2 = 0.
annex 2 – Contents of SIB1

From [3], the contents of SIB1 are as follows:
SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFrequencyReselection


ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,


csg-Identity





BIT STRING (SIZE (27))
OPTIONAL


},


cellSelectionInfo




SEQUENCE {



q-RxLevMin






INTEGER (-70..-22),



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},



















   -- need FFS

p-Max







P-Max





OPTIONAL,


-- need OP


frequencyBandIndicator



INTEGER (1..64),


schedulingInformation



SchedulingInformation,


tdd-Configuration




TDD-Configuration


OPTIONAL,
-- Cond TDD

si-WindowLength





ENUMERATED {











ms1, ms2, ms5, ms10, ms15, ms20, 












ms40, spare1},

systemInformationValueTag


INTEGER (0..31),


nonCriticalExtension



SEQUENCE {}




OPTIONAL
-- Need OP

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInformation  ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512,












spare1, ...},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo  ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

-- ASN1STOP













� Only the MIB (Master Information Block) is transmitted on the BCH, which is mapped to the PBCH; all the other system information messages, including SIB1, are carried on DL-SCH, which is mapped to the PDSCH.


� The text in the quote has not been modified during RAN2#63bis (see � REF _Ref214946578 \w \h ��[2]�) or during RAN2#64 (see � REF _Ref214946596 \w \h ��[3]�).
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