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Discussion and decision
1.  Introduction
In RAN2 RRC ad hoc meeting in June 2008, RAN2 decided to include a 4 bit value tag in SIB1. This paper discusses potential issues related to such a short value tag, and proposes a solution to mitigate this problem.
2. Discussion
2.1
Problem
Currently, the value tag consists of only 4 bits, implying that system information can only be changed up to 16 times within 6 hours. As such, system information can only be changed roughly once every 30 min on average. This does not restrict the operator from changing system information more frequently in a short period of time, as long as the total number of updates is limited to 16 within any 6 hours. For example, the operator can choose to update 16 times within 1 hour, as long as no change occurs during the 5 hours before and after this 1 hour.

When it comes to practice, however, such restriction is not really desirable. For instance, the power control parameters may have to be changed based on the UL interference level being observed. In certain metropolitan area, the UL interference level can change by 20 dBs within 1 hour, e.g., during the morning rush hour. If the power control parameters need to be updated when a 2 dB change in the UL interference level is detected, this implies that system information has to be changed 10 times within 1 hour. Then, for the remaining 5 hours, the number of updates is restricted to 6 times. This restriction applies to the 5 hours following the morning rush hour, as well as the preceding 5 hours. This imposes a considerable restriction, when considering real system operations. If another large change occurs within these hours, the system cannot handle updates.

This restriction makes the decision to update system information very difficult. The operator has to take a risk that such consecutive changes within a short period of time restricts the number of possible updates for the remaining time. The decision can no longer be based simply e.g., on pure interference level monitoring, but has to take into account the available “shots” (number of updates) within the remaining time. Since it is difficult to predict what would happen in the next 6 hours, developing a reliable application for operations becomes extremely difficult. For example, the operator cannot predict if an earthquake would occur in the next 6 hours, which might cause the need to change access control parameters.
The current value tag design seems to have been developed based on rather “average” expectations. Nevertheless, the value tag has to be capable of handling the worst scenario. The case of power control parameters above is only an example. That is, the aggregate number of changes for all possible parameters “in the worst case” needs to be taken into account, instead of looking at the average need of a single feature. The 4 bit value tag does not seem to provide a sufficient risk hedge.
2.2
Solutions

To mitigate the problem, several solutions can be thought of:
Alt.1
Increase the value tag from 4 bits to e.g., 6 bits.
· This would impact system overhead, since these bits are always transmitted.
Alt.2
Reduce the maximum duration a UE can store system information (from 6 hours to e.g., 1 hour).
· This would impact UE battery consumption.
Alt.3
Introduce two lengths (e.g., 3 bits and 8 bits) for the value tag, from which the operator can choose.
· This would increase the system overhead when the operator chooses the long value tag. If the operator can switch to the long version only when needed, the overhead is minimised by choosing the short version while the system information remains rather static.
Alt.4
Split the value tag into the MSB and LSB parts, and send the MSB part as an optional parameter.

· This is in principle similar to Alt.3, but the value tag is split into MSB and LSB parts, and only the LSB part is always present. When the MSB part is not present in SIB1, the MSBs are considered as all 0. Only when frequent changes are required, the MSB part is used, thus minimising the overhead.
From the previous discussions in RAN2, it seemed that different operators have different requirements regarding the number of system information updates. Since Alt.4 (or Alt.3) encompasses all different use cases of different operators, while causing minimum impact to overhead and specifications, Alt.4 (or Alt.3) is proposed.
3. Conclusions
The current value tag only has 4 bits, allowing only up to 16 updates within 6 hours. This imposes an undesirable restriction to operations in practice, and to mitigate the problem an extension mechanism for the value tag was proposed. The following is proposed:

Alt.4
Split the value tag into the MSB and LSB parts, and send the MSB part as an optional parameter.

A text proposal is provided below, which shows that the specification impact is in fact insignificant. Since the proposal causes 1 bit overhead due to the optionality of the MSB part in ASN.1, the LSB part can be 3 bits so that the total overhead compared to the current assumption (4 bits) remains the same when only the LSB part is used.
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Beginning of text proposal

5.2.2.7
Actions upon reception of the SystemInformationBlockType1 message

Upon receiving the SystemInformationBlockType1 message the UE shall:

1>
forward the IE cellIdentity to upper layers;

1>
if the UE is in RRC_IDLE:

2>
forward the IE TrackingAreaCode to upper layers, if included.

1>
determine the system information value tag (8 bit length) as below:

2>
set the LSBs of the system information value tag to the value received by valueTagLSB in SystemInformationBlockType1;

2>
if valueTagMSB is present in SystemInformationBlockType1:

3>
set the 4th least significant bit of the system information value tag to 1;

3>
set the remaining bits of the system information value tag to the value received by valueTagMSB;

2>
else

3>
set the remaining bits of the sytem information value tag to 0;
1>
if the UE does not have stored information for all required system information; or
1>
if the system information value tag is different from the one the UE have stored upon the last reception of system information; or
1>
if more than 6 hours have elapsed since the last reception of system information:
2>
receive the required systemInformation messages;
To be completed

Editor's note:
The aim is to specify only a minimum of specific behaviour in these sections i.e. only the behaviour related to system information reception e.g. scheduling information, value tags, etc.

Next modified section
–
SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

Editor's note
RAN1 has agreed (R2-080475) that DL RX Tx power should be indicated on BCCH mapped to DL-SCH. FFS in which SIB and SI this should be provided

SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFrequencyCellReselection

BOOLEAN




OPTIONAL,
-- Cond CellBarred



cellReservationExtension


ENUMERATED {reserved, notReserved},



csg-Indication





BOOLEAN


},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-70..-22),



q-Rxlevminoffset




INTEGER (1..8)


OPTIONAL
-- value range FFS

},



















   -- need FFS

frequencyBandIndicator



INTEGER (1..64),


schedulingInformation



SchedulingInformation,


tdd-Configuration




TDD-Configuration


OPTIONAL,


si-WindowLength





ENUMERATED {











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












ms40, spare1},

valueTagMSB






INTEGER (0..7) 



OPTIONAL,


-- need OP


valueTagLSB






INTEGER (0..15),


...

}

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,












spare},


sib-MappingInfo





SIB-MappingInfo

}

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

-- ASN1STOP

	SystemInformationBlockType1 field descriptions

	cellReservedForOperatorUse

As defined in TS 36.304 [4]

	trackingAreaCode

Common TAC for all the PLMNs listed

	cellBarred

‘Barred’ means barred for all calls, as defined in TS 36.304 [4]

	intraFrequencyCellReselection

FFS if needed

	cellReservationExtension

As defined in TS 36.304 [4]

	csg-Indication

If set to TRUE the UE is only allowed to access the cell if the tracking area identity matches an entry in the ‘white list’ that the UE has stored

	q-Rxlevmin

Actual value Qrxlevmin = IE value * 2   

RSRP [dBm]

FFS within cellSelectionInfo

	q-Rxlevminoffset

Actual value Qrxlevminoffset = IE value * 2   [dB]

FFS within cellSelectionInfo

	frequencyBandIndicator

Defined in [36.101].

	schedulingInformation



	si-Periodicity

Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message.There is no mapping information of SIB2; it is always present in the first SystemInformation message listed in the schedulingInformation list.

	si-WindowLength

Common SI scheduling window for all SIs. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2 milliseconds and so on. 

	valueTagMSB
MSBs of the system information value tag.

	valueTagLSB

LSBs of the system information value tag.


	Conditional presence
	Explanation

	CellBarred
	The IE is mandatory present if the IE cellBarred is set to TRUE; otherwise the IE is not needed.


End of text proposal
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