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1 Introduction
In the last RAN2#60 the principles how to indicate updates of System information are agreed. This contribution further evaluates the details, especially the validity and the corresponding usage of the value flag. 

2 Discussion

The current agreements are reflected in TS 36.300 sub-clause 5.1.1.4. 

It could be summarized as follows:

· an update of the System Information (SI) may only occur at specific radio frames; 
i.e. within a Modification Period (MP) the content of all SU's is unchanged

· a single Value Tag (VT) in SU-1 is incremented if the SI has been changed
· UEs in RRC_IDLE are informed about an update of SI via a normal RRC paging message
· UEs in RRC_CONNECTED are informed about an update of SI via a ‘Connected mode system information change notification’ occasion where a BCCH-RNTI is indicated on PDCCH without associated D-SCH data
· update notifications are given before the beginning of a new Modification Period

If the UE does not missed any paging occasions within a MP, it may skip checking the VT by re-reading SU-1 at the beginning of a new MP.
If the UE missed certain paging occasions (e.g. due to Out of Service or entering RRC_CONNECTED), it must check the VT at the beginning of a new MP in order to decide whether it has to re-acquire the SI.

As the VT has a certain value range N (e.g. with 4 bits N=16), the VT will repeat after N+1 updates of the SI. This means that after a period greater "N times the duration of the MP" the UE could not be sure if a modulo overflow took place and thus need to re-acquire the complete set of System Information. Here it is assumed that the network increments the VT by one at each SI update, i.e. the VTs occur continuously.
Depending on the values chosen for the MP length and the range of the VT it may be desirable to extend the time period where the UE can rely on the VT in order to decide whether a re-acquisition of the complete set of System Information is needed. This could be done by defining a further constrain, that the network may not update the SI more the N times within a period of Tmod = M * MPs, where M will be significantly be greater then N.
Upto now there is no definition when and how often within the MP the network will notify the UEs via paging. This means that even if the UE only misses one paging occasion it must assume that the SI has changed and in consequence read SU-1 in order to check the VT at the beginning of a new MP. This could be relaxed by defining a further constrain, that the network may only page the UE for SI change notifications for P DRX periods before the end of a modification period.

During the discussion in the last RAN2#60 meeting it was concluded that the lowest update periodicity of SI will be about one hour. In order to ensure changes of SI are not delayed too much it seems desirable to define the duration of a MP significantly shorter then the average update frequency of one hour.
Without the additional constrain proposed above the value range N of the VT multiple the TMP will give the maximum duration Tre-acquire where the UE could rely on the VT (Tre-acquire = N * TMP).
	N
	TMP
	Tre-acquire

	8
	5
	40

	8
	10
	80

	16
	2
	32

	16
	5
	80

	32
	1
	32

	32
	2
	64


With the principals described above the UE could reliable decide whether a re-acquisition of only SU-1 or the complete set of System Information is needed once it re-gain coverage or returns from RRC_CONNECTED on the same cell. Thus a definition of an absolute time the UE may consider the received System Information valid (25.331: "at most for 6 hours after reception") would not be needed, as it could be derived as described above.
A first draft proposal how these principles could be reflected in TS 36.331 is given in the annex.
3 Conclusions and proposal
It is proposed to discuss/agree the following proposals:

1. The value Tag is in incremented by one upon each SI modification, e.g. the UE can rely that the VT values occur consecutive.

2. The UE may use the VT, in order to decide whether a re-acquisition of the complete SI is needed within N Modulation Periods upon the last acquisition of the SI and its corresponding VT (where N is the value range of the VT)
3. Discuss whether the validity period of the VT should be further expanded by the constrain, that the network may not update the SI more the N times within a period of Tmod = M*MPs, where M will be significantly be greater then N. [Corresponding text in the TP marked in yellow.]
4. Discuss whether the time window within the MP where the network may notify the UE about SI updates via paging should be restricted in order to reduce the probability that the UE must assume that it has missed SI update notifications. [Corresponding text in the TP marked in green.]
5. Define concrete values for the value range N of the VT, the duration of the MP.
From a UE point of view it seems acceptable to re-acquire SI after 6 hours. 
4 Annex

Extract from TS 36.331

5.1.1.4
System information validity and notification of changes

System information changes only occur at specific radio frames i.e. the concept of a modification period is used. SCHEDULING UNITS may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN mod N. It is FFS whether N may be configured by system information.

When the network changes (some of the) system information, it first notifies the UEs about this change i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.1.1.4-1, in which different colours indicate different system information. When the UE receives a change notification, it knows that the current system information is valid until the next modification period boundary.
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Figure 5.1.1.4-1: Change of system Information 

The PAGING message is used to inform UEs in RRC_IDLE about a BCCH change. UEs in RRC_CONNECTED monitor the PDCCH at a periodic occasion specifically defined for this purpose i.e. a ‘Connected mode system information change notification’ occasion. If the UE detects the BCCH-Change-RNTI, it knows that the system information changes at the next modification period boundary.  Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which SU has changed. The change notification mechanism is not used for the system information using an expiry timer (intended for the more dynamic system information).

SU-1 includes a value tag that indicates if a change has occurred in system information other than the MIB and SU-1. UEs may use this value tag e.g. upon return from out of service, to verify if the previously acquired system information is still valid. The UE considers system information to be valid for at most [TBD] from the moment it was received.

Text proposal for TS 36.331

5.2.1
BCCH acquisition


[image: image2.wmf] 

E

-

UTRAN

 

MASTER INFORMATION BLOCK (MIB)

 

UE

 

SCHEDULING UNIT 1

 

SCHEDULING

 

UNIT

 N

 


Figure 8.2.2-1: BCCH acquisition, normal

5.2.1.1
General

The UE applies the BCCH acquisition procedure to acquire the AS- and NAS- system information that is broadcasted by the E-UTRAN. The procedure applies to UEs in RRC_IDLE and to UEs in RRC_CONNECTED.

5.2.1.2
Initiation

The UE shall apply the BCCH acquisition procedure upon selecting (e.g. upon power on) and upon re-selecting a cell, upon handover, upon entering E-UTRA from another RAT, upon return from loss of coverage and upon receiving a notification that the BCCH information has changed.

5.2.1.3
BCCH information to be acquired by the UE

Editors note
This procedure only covers the basic requirements e.g the acquisition of the MIB and the SB. Furthermore, this specification will specify which SIBs a UE in in RRC_IDLE as well as a UE in RRC_CONNECTED shall acquire. In addition, the Radio connection request procedure should specify which SIBs the UE shall acquire prior to initiating connection establishment (if any). In addition, performance requirements may impose requirements regarding the acquisition of certain SUs.
The UE shall acquire the MASTER INFORMATION BLOCK and the SCHEDULING UNIT 1 (FFS).

Editors note
It is presently unclear what really is the minimum system information the UE should acquire regardless of UE state. Candidates for this minimum information: BCCH R-NTI, information on which SIBs are available, information regarding their validity. Note that the acquisition of the SB could be regarded as optional i.e. the UE could read BCCH continuously.

Editors note
It seems best to specify the scheduling by means of an ‘elementary procedure’ i.e. related to the reception of the related information elements.

Editors note
It may be desirable to include a table similar to table 8.1.1 in 25.331

5.2.1.4
Actions upon reception of the MASTER INFORMATION BLOCK message

Upon receiving the MASTER INFORMATION BLOCK message the UE shall:

1> 

To be completed

Editors note
The aim is to specify only a minimum of specific behaviour in these sections

5.2.1.5
Actions upon reception of SCHEDULING UNIT messages

Upon receiving a SCHEDULING UNIT message the UE shall:

1>
act upon all received information elements as specified in 8.6, unless specified otherwise in the following.

To be completed
5.2.1.5
Modification of system information 

Any System Information shall not be modified within a SI Modification Period. A SI Modification Period spans over N Radio Frames (number for N FFS) with the boundaries at SFN mod N. SU-1 contains a SI Value Tag which shall be incremented by one if any of the System Information except the MASTER INFORMATION BLOCK is modified. 
The network shall not in increment the SI Value Tag more then N times within M SI Modification Periods.
In RRC_IDLE the network notifies the UE about a forthcoming modification of the System Information by an indication in the PAGING message sent on PCCH. The modification of the System Information will then take place with the beginning of the next SI Modification Period. 
The network shall only indicate a modification of the System Information within the P (value of P is FFS) paging occasions before the end of a SI Modification Period.
If the UE detects that the System Information has been modified, it shall consider the currently stored System Information as invalid and perform a completed System Information acquisition as defined in sub-clause 5.2.x, upon the start of the SI Modification Period. The UE shall not start any RRC procedures for which the corresponding System Information is not acquired yet. 

If the UE did not monitored the paging occasions on which the network potentially notifies the UE about a modification of the System Information, it shall read the SI Value Tag from SU-1 on BCCH upon the start of the next SI Modification Period. If the stored SI Value Tag differs from the currently broadcasted SI Value Tag or if the stored SI Value Tag was read N(M)+1 SI Modification Periods before, it shall consider the currently stored System Information as invalid and perform a completed System Information acquisition as defined in sub-clause 5.2.x. The UE shall not start any RRC procedures for which the corresponding System Information is not acquired yet.
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