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Discussion and decision
1 Introduction
It was made apparent during the RAN2 meeting #60 that companies had different views on the definition of Scheduling Unit (SU). Indeed, the definition of SU has been inviting much confusion in the relevant discussions and it is our belief that this needs to be fixed immediately.

In this document we tried to analyse the definition of SU and finally we ask RAN2 to re-consider the definition of “SU” in the stage-3 specifications.
2 Discussions
2.1 Scheduling Information
The Scheduling Unit was first introduced to represent a group of System Information Blocks (SIBs) that has the same scheduling requirements. It is therefore foreseen that the scheduling information in MIB and SB will somehow indicate the grouping of SIBs. It is our understanding that the main motivation here is to reduce the signalling overhead.
We expect that the message structure of scheduling information will be something like following.

SchedulingInformationList ::=         SEQUENCE {
SchedulingInformation
SEQUENCE {

    




Repetition Cycle,

Offset,
Transmission Window Size,
…..

}
SibTypeList

SEQUENCE (SIZE (1..maxSIB)) OF
SibType

}
Each entry in the “SchedulingInformationList” above corresponds to a group of SIBs and thus corresponds to a SU. It is however our view that there is no specific reason why an IE that is called “SU” needs to be introduced or numbered, like SU-2, SU-3...
It should be noted that at the moment the RRC specification says mapping of SIBs to SUs can be fixed in the specification (FFS). If the grouping is fixed in the standard, the IE “SibTypeList” above is not necessary in the message structure.
2.2 Soft-combining of SU

In [1], RAN1 indicates that combining different transmissions of an SU belonging to different repetition “periods” would not be feasible. This seems to mean that one SU corresponds to one set of soft-combinable transmissions.

Now it is not clear whether those soft combined transport blocks always have different scheduling requirement. There may be two SUs using the same periodicity, but received (soft-combined) separately. This scenario may be seen when a new SIB is introduced in a future release and it happens to be the same scheduling requirements as one of existing SU.

The above discussion seems to show that SU does not necessarily correspond to scheduling requirements of the system information blocks. It is rather related to identification of each set of soft-combinable transmissions, where each set of the transmissions may be identified by an identity implemented in the PDCCH.
The structure of system information scheduling information will then become like the following.

SchedulingInformationList ::=         SEQUENCE {
SchedulingInformation
SEQUENCE {

    




SU-RNTI

Repetition Cycle,

Offset,
Transmission Window Size,
…..

}

SibTypeList

SEQUENCE (SIZE (1..maxSIB)) OF
SibType

}
3 Proposal

We believe that the current definition of SU is rather confusing and needs to be fixed. We do not find a reason that SU needs to correspond to a set of SIBs that have the same scheduling requirements. Our proposal is to leave the SU as a stage-2 definition of grouping SIBs that has the same scheduling, and leave it out from the stage-3 specifications. This requires following changes to the current RRC specification.
· To delete a definition for the group of SIBs with the same scheduling requirements. Instead, this is achieved by a structure of message to facilitate the grouping (as shown in section 2 in this document)

· “SCHEDULING UNIT” message is changed to a more generic naming, e.g. SYSTEM INFORMATION DELIVERY

· SU-1 is renamed  SIB1
4 Conclusion

In this document we have shown our understanding for the Scheduling Unit and concluded that the specification of scheduling unit in the stage-3 is not necessary. It is our strong belief that we shall stop being confused by a naming or a modelling, and we therefore propose to remove the SU from the stage-3 specification.
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Text proposal (changes over RRC v050)
5.1.1
System information

5.1.1.1
General

A SYSTEM INFORMATION DELIVERY is an RRC message carrying a number of System Information Blocks (SIBs). Each SIB contains a set of related system information parameters. Several SIBs have been defined including the Master Information Block (MIB), that includes a limited number of most frequently transmitted parameters, and the Scheduling Block (SB) that mainly indicates when the other system information is transmitted i.e. start times. The MIB is carried on BCH while all other SIBs (including the SB) are carried on DL-SCH.
5.1.1.2
Scheduling
Both the MIB and SIB1 use a fixed schedule with a periodicity of 40 and 80 ms respectively. SIB1 is scheduled in sub-frame #5 (frame structure Type 1) or in sub-frame #0 of the second half frame (frame structure Type 2). 
The scheduling of the SIBs other than MIB and SIB1 is flexible i.e. dynamic scheduling is used: the UE acquires the detailed time-domain scheduling (as well as other information e.g. frequency-domain scheduling, used transport format) of these scheduling units from the PDCCH. For these other SIBs additional scheduling information (indicating starting times) is provided in the SB, which is included in SIB1.The details of the dynamic scheduling mechanism are FFS. 
It is FFS if the groups of SIBs with the same scheduling requirements are indicated in the SB or fixed in the specification.

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

Editors note
In the unlikely event that serving cell paging and target cell DBCH overlap in time one of the two activities will need to be prioritised. This may lead into paging reception loss or increases in cell reselection interruption time.

5.1.1.3
Segmentation and concatenation

Segmentation is not used for a SYSTEM INFORMATION DELIVERY.
Editors note
In case the physical layer is unable to support sufficiently large transport block sizes, the use of segmentation may be reconsidered. If needed, it may still be possible to avoid segmentation by redefining the largest system information blocks.


Editors note
It has been agreed that a UE is able to receive more than 1 SU in one TTI provided that the SUs are multiplexed into a single TB mapped on one PDCCH/PDSCH instance.   

Editors note
If RRC provides the functionality, this is best described by a ‘high level procedure’ i.e. related to the reception of the SYSTEM INFORMATION DELIVERY message.

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. SIBs 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 SIB has changed. The change notification mechanism is not used for the system information using an expiry timer (intended for the more dynamic system information).
SIB1 includes a value tag that indicates if a change has occurred in system information other than the MIB and SIB1. 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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