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1  Introduction
This paper discusses the handling of legacy UEs i.e. release 8 UEs towards hybrid HeNBs.

2 Discussion
Release 8 UEs will see the hybrid HeNBs as open cells and will not report CSG membership and CSG ID.

Corresponding excerpts from RRC respectively for rel8 UEs and rel9 UEs are shown below:

Release 8

MeasResultEUTRA ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...


}

}

Release 9

MeasResultEUTRA ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



OPTIONAL



]]


}

}

AdditionalSI-Info-r9 ::=


SEQUENCE {


csg-MemberStatus-r9



ENUMERATED {member}



OPTIONAL,


csg-Identity-r9





CSG-Identity





OPTIONAL
}

The release 8 UE actually sees the target hybrid HeNB as an open cell and reports it as an open cell.

Taking the example for an S1 handover from a source macro eNB to a target hybrid HeNB, the source eNB therefore has no information from the UE to populate S1 IEs that are required in the case of handover to an hybrid cell (e.g. it doesn’t know the CSG ID of the target cell).

Observation 1: for release 8 UEs moving to hybrid cells, the source eNB cannot include the Cell Access Mode IE and CSG ID IE in the S1 Handover Required message corresponding to the target cell. 
The MME receiving the HO Required message will therefore not do the membership verification as normally expected for a target hybrid cell but, because the Cell Access Mode IE and CSG ID IE are not included will consider this is an handover towards an open cell. It will also not include the membership status IE which is however normally expected by an hybrid cell. 

Observation 2: for release 8 UEs moving to hybrid cells, the target hybrid HeNB will not receive the expected membership status IE and could fail the handover. 

We however think that an hybrid cell should accept all UEs at least as non-members. We therefore make the following proposal:

Proposal 1: TS36.413 shall make an exception that an hybrid HeNB shall not fail an S1 handover even if it does not receive the CSG ID IE and  membership status IE. 
Assuming TS36.413 is corrected as above and accepts this handover and returns an S1 Handover Request Acknowledge message, it is still undetermined what information it shall include for this case.

For example, 

· If it continues acting as an open cell, it will not include the CSG ID in the HO Request Acknowledge message,

· If it however acts as an hybrid cell, it will include the CSG ID in the HO Request Acknowledge but then the MME could see there an error unless it is clearly specified in the standards because the cell was assumed open on the way forward.  
Proposal 2: RAN3 to determine whether the target HeNB should include the CSG ID or not in the Handover Request Acknowledge message and specify it.

CRs have been provided in [1, 2, 3, 4, 5].

3 Conclusion 
This contribution has explained the current IOT issue created by the fact that the handling of release 8 UEs (or in general legacy UEs not reporting the CSG ID in the RRC measurement report) is currently not specified for S1 handover.

It makes the following proposals:

Proposal 1: TS36.413 shall make an exception that an hybrid HeNB shall not fail an S1 handover even if it does not receive the CSG ID IE and  membership status IE. 

Proposal 2: RAN3 to determine whether the target HeNB should include the CSG ID or not in the Handover Request Acknowledge message and specify it.

It is proposed to correct the specification in line with [1, 2, 3, 4, 5]. 

4 References
[1]
R3-152058
S1 handovers of legacy UEs to hybrid cells, rel9 CR
[2]
R3-152059
S1 Handovers of legacy UEs to hybrid cells, rel10 CR
[3]
R3-152060
S1 Handovers of legacy UEs to hybrid cells, rel11 CR
[4]
R3-152061
S1 Handovers of legacy UEs to hybrid cells, rel12 CR
[5]
R3-152062
S1 Handovers of legacy UEs to hybrid cells, rel13 CR

- 3 -

