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1
Introduction

During the RAN plenary meeting #62, a new WI [1] was agreed, aim of which is “to address the increase of system information without negatively affecting the end-user performance” and “to offload the current BCH”.  During the RAN2#85 meeting, a few contributions were presented with various design aspects and solutions for the secondary BCH channel [2,3]. One of the proposals was to consider how the system information change notification should work with a new BCH channel [2]. During the RAN2#85bis meeting, it was agreed to have a new value tag for S-BCH to indicate changes on that broadcast channel. At the same time more specific technical aspects were not discussed and were left for further considerations.  

In this paper we present our further views regarding how system information change notification can work when the network deploys S-BCH channel. 

2
System information change scenarios

With regards to the system information change on a legacy and a new BCH channel, there can be the following use cases:

1. System information changes only on the secondary BCH channel, but not on the legacy one.

2. System information changes only on the legacy BCH channel, but not on the new one.

3. System information changes on both channels. 

To our understanding case 1 above will be a typical one in those circumstances when the network deploys Rel-12 and later features that require broadcasting of some parameters in SIBs. If only those parameters change, then it seems somewhat inefficient to ask all UEs to update system information, while only a limited set of UEs supporting those Rel-12 features should read new system information. 

Case 2 corresponds to a legacy behaviour, whereupon all legacy UEs have to update system information. Since the legacy BCH channel carries the most essential SIBs needed for the basic functionality, it is obvious that all the UEs, including the ones supporting new BCH, have to wake up and update SIB content. It remains to analyse further whether avoiding reading system information from the new BCH channel can bring some gains or not. If there are gains, e.g. in terms of power consumption, then RAN2 should discuss further a mechanism that will allow to indicate a change only on the legacy BCH channel.

From the viewpoint of a legacy UE, case 3 is identical to case 2 in a sense that the UE has to update SIB content transmitted on the legacy BCH channel. From the viewpoint of the Rel-12 UEs supporting new BCH channel, the UE has to update system information transmitted on both channels. If RAN2 decides that upon reading system information from a legacy channel, a UE also reads information from a new BCH channel as described in case 2 above, then it also covers this scenario. Otherwise, if there is a way to address system information change only on the legacy channel, then there should be a way to indicate that both legacy and new BCH channel content has changed.

It is worth noting that the overall system can function properly if we continue to rely upon legacy SIB content change notification that addresses both the legacy and a new BCH channel. However, referring to case 1 above as an example, any change on the secondary BCH channel will trigger a legacy system information notification change message that will contain a different MIB value tag. As a result, all the legacy UEs will have to read MIB, only after which they will notice that the legacy SIB content has remained the same (e.g. based on the SIB cell tag value). Since the legacy MIB is repeated at fixed interval of 80ms, then in the worst case a UE may resort to read continuously BCH data for 80ms before it encounters the MIB and before a UE can understand that the legacy SIB content has not changed.

3
Solutions for the system information change

Once a UE receives the PICH indication, it reads PCCH data to understand the cause for being waken up. The PAGING TYPE 1 message has an optional IE “BCCH Modification Info” presence of which indicates that BCCH data has changed. Thus, it is possible to introduce a new IE “BCCH2 Modification Info” presence/absence of which will indicate whether the secondary BCH content has changed or not. The ASN.1 code below shows how it can be accomplished.

PagingType1 ::= SEQUENCE {


-- User equipment IEs


pagingRecordList
PagingRecordList
OPTIONAL,


-- Other IEs


bcch-ModificationInfo
BCCH-ModificationInfo
OPTIONAL,


laterNonCriticalExtensions SEQUENCE {



-- Container for additional R99 extensions



pagingType1-r3-add-ext
BIT STRING
OPTIONAL,



v590NonCriticalExtensions SEQUENCE {




pagingType1-v590ext
PagingType1-v590ext-IEs,




v860NonCriticalExtensions SEQUENCE {





pagingType1-v860ext
PagingType1-v860ext-IEs,





vcxxextNonCriticalExtensions SEQUENCE {







pagingType1-vcxxext
PagingType1-vcxxext-IEs,







nonCriticalExtensions SEQUENCE {}
OPTIONAL





} OPTIONAL




} OPTIONAL



} OPTIONAL


} OPTIONAL

}

PagingType1-vcxxext-IEs ::= SEQUENCE {


bcch2-ModificationInfo
BCCH2-ModificationInfo
OPTIONAL,

}

The content and the structure of the IE “BCCH2 Modification Info” can be identical to the legacy one. However, RAN2 should discuss separately whether the network is allowed to include two different modification times for BCH and S-BCH in the same message.

Proposal 1: Extend the PAGING TYPE 1 message with the BCCH modification info for the S-BCH channel.

For the CELL_FACHs UEs, one can consider extensions similar to the one described above for the PAGING TYPE1 message. However, the problem is that the IE “BCCH Modification Info” is mandatory as presented in the ASN.1 code below. Thus, it will not be possible to include only the S-BCH related information and as a result legacy UEs will be activated.

SystemInformationChangeIndication ::= SEQUENCE {


-- Other IEs


bcch-ModificationInfo BCCH-ModificationInfo,


laterNonCriticalExtensions SEQUENCE {



-- Container for additional R99 extensions



systemInformationChangeIndication-r3-add-ext BIT STRING OPTIONAL,



v860NonCriticalExtensions SEQUENCE {




systemInformationChangeIndication-v860ext SystemInformationChangeIndication-v860ext-IEs,




nonCriticalExtensions SEQUENCE {} OPTIONAL



} OPTIONAL


} OPTIONAL

}

One possible approach is to introduce the S-BCCH specific H-RNTI that will carry the corresponding system information change message. Having two separate H-RNTIs will allow the network to signal the change on either the legacy BCH, or S-BCH, or both in the same TTI assuming that the network deploys at least two HS-SCCHs for enhanced DL in CELL_FACH. The only drawback of that solution is that a UE in CELL_FACH will have to support and monitor three H-RNTIs. Furthermore, it would be applicable only to UEs supporting enhanced DL for CELL_FACH.

Another approach would be to keep the legacy BCCH specific H-RNTI, but to extend the BCCH FACH message type as presented in the ASN.1 code below. The only drawback of that approach is that if content of both channels changes, then the network will have to send in different TTIs separate change notifications for BCH and S-BCH.

BCCH-FACH-MessageType ::= CHOICE {


-- dummy is not used in this version of the specification, it should


-- not be sent and if received UE behaviour is unspecified.


Dummy
SystemInformation-FACH,


systemInformationChangeIndication
SystemInformationChangeIndication,


systemInformationChangeIndication2
SystemInformationChangeIndication2,


spare1
NULL

}

Proposal 2: Discuss a solution for the system information change notification for CELL_FACH

4
Conclusion

In this discussion paper we have presented our considerations with regards to system information change message for the S-BCH channel. In particular, we propose to keep a legacy PICH channel, but to extend the PCCH message carrying the BCCH modification info that would provide separately information on changes in the system information content on the legacy and a new BCH channel.

Proposal 1: Extend the PAGING TYPE 1 message with the BCCH modification info for the S-BCH channel.

Proposal 2: Discuss a solution for the system information change notification for CELL_FACH

References

[1] RP-132077, “Enhanced Broadcast of System Information”

[2] R2-140204, “Initial analysis on design options for a new system information channel”, NSN

[3] R2-140467,
“Solutions for a second broadcast channel”, Ericsson

