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1. Introduction
It has been concluded that the notification of SI’s change by the following scheme in [1]:
“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.”
In [2] it is decided that the PHICH information is included in MIB, which is essential for decoding the PDCCH. This contribution will discuss the notification scheme furthermore considering the new added MIB contents.
2. Discussion
2.1. Notification of MIB’s change or SU’s change
When the SU (including SU-1 or other SUs) changes the eNB would inform the UE to update the SI according to the mechanisms in [1]. Because PHICH parameters are included in MIB and these parameters are needed to decode the PDCCH, the MIB should always be decoded before receiving the subsequent SU which are scheduled by PDCCH to ensure that the UE will get the correct PHICH parameters [3]. If some SUs are changed, the process would be like that:
1) First the eNB informs the UEs that some SUs have changed by means in [1] in the modification period n.

2) The UE receives the notification information and knows that the new SUs will be applied at the SI modification period (n+1).

3) The UE receives the MIB at modification period (n+1) and will apply the new PHICH parameters if it is also changed when decoding the subsequent SU-1, and/or other SUs.
However, there exists another case that only the PHICH parameters of MIB changes while other SUs keep unchanged. If it is not distinguished from the SU’s change, the UE would always need to check SU-1’s Value_tag and other SU-1’s contents to check whether SUs have been changed and this would consume more power of UE. So it would be beneficial if the UE is informed about MIB’s change. 
One method is to indicate that only PHICH parameters in MIB are changed while SUs are keeping the same. In this way the UE can just receive the updated MIB information without decoding the subsequent SUs. However, UEs still always need to decode MIB before receiving SUs in this case. 

Another method is that MIB change information is notified by the NW in spite of whether the subsequent SU’s are changed or not. In such way the UE need not read the MIB information before reading SUs if MIB is not changed. But in this case the UE can not tell whether subsequent SUs are changed or not at the same time, so it may always need to receive the subsequent SUs if it is notified that the MIB has changed. 
It is easier for the UE to decode MIB than SUs. So the first means that “MIB change only” is indicated is preferred.
The following implementation methods would be possible:
For UE in RRC_IDLE:

1) Including an IE in paging message to indicate only MIB’s change
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Paging records
	OP
	
	<ref>
	
	

	BCCH modification info
	OP
	
	Enumerated (True)
	Included in case of a BCCH modification
	

	>MIB change only 
	OP
	
	BOOLEAN
	
	


2) Including 1 bit information in PDCCH with PCCH-RNTI to indicate only MIB’s change

a) Explicit 1 bit information or

b) Another specific MIB-Change-RNTI instead of PCCH-RNTI to indicate this information

For UE in RRC_CONNECTED:
3) Including 1 bit information in PDCCH to indicate only MIB’s change

a) Explicit 1 bit information or

b) Another specific MIB-Change-RNTI instead of BCCH-Change-RNTI to indicate this information

Introducing MIB-Change-RNTI doesn’t need explicit signaling resource and can be used for UEs both in RRC_IDLE and RRC_CONNECTD, so it is our preferred scheme.
2.2. Transmission of the notification information
The notification information is transmitted at PDCCH in spite of whether the UE is in RRC_IDLE or RRC_CONNECTED. The signalling reliability of L1/L2 control channel (PDCCH) is ~10-2 [3]. However, the PHICH parameters in MIB are very important for the UE to continue the service. If the notification information of the change of PHICH parameters sending on PDCCH is not decoded by the UE correctly, the UE would not update the MIB and the service could not go on anymore. 
In [1] the notification mechanism is described as “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.” It implies that if the BCCH modification period is large enough the notification information on PICH/PDCCH can be transmitted multiple times throughout the period to ensure all the UE can get the notification information.
From RAN1’s viewpoint, the PDCCH carrying the notification information can use more robust coding rate, e.g. the PDCCH occupying more CCEs, to improve the reliability of the notification information.
Beyond the above two methods, a MIB notification window can be defined for UEs in RRC_CONNTECTED at every connected mode system information change notification occasion. The method can be described as in Figure 1. At every change notification occasion, a notification window is followed. The notification information can be transmitted in the window repeatedly. The UE who has received the notification information correctly will stop receiving the message and read the updated MIB at the next BCCH modification period. 
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Figure 2 MIB notification window
3. Conclusions 
The notification scheme on SI’s change is discussed. Two proposals are given below:

· Introducing MIB-Change-RNTI to indicate that only PHICH parameters of MIB are changed.

· MIB notification information can be sent to UEs in RRC_CONNECTED in MIB notification window repeatedly.
It is proposed to discuss the contribution and capture the agreed parts into corresponding E-UTRAN specification.
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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. 
· 
· 
It should inform UEs which part of SI has changed:

· Only PHICH parameters of MIB have changed

· SU-1 and/or other SUs have changed
MIB-Change-RNTI is used to indicate only PHICH parameters have changed in spite of UEs are in RRC_IDLE or RRC_CONNECTED
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. PCCH-RNTI is used to indicate Normal paging message or SUs’ change while MIB-Change-RNTI is used to indicate only PHICH parameters of MIB have changed. 

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 SU-Change-RNTI or MIB-Change-RNTI, it knows that the system information changes at the next modification period boundary.  At the specific periodic occasion a MIB notification window is followed, in which the notification information are sent repeatedly. 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.
Editors note
The UE requirements corresponding with the above descriptive text are still to be captured elsewhere e.g. within the paging procedure which may trigger the BCCH acquisition procedure.
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