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1 Introduction

The paging optimisation function currently has two different issues in TS36.300 and TS36.413 which are explained respectively in section 2 and section 3.

2 Paging Optimisation in TS36.300
The paging optimisation function is not fully specified in TS36300, only one sentence about the paging message is described under the HeNB GW function. However the paging optimisation function involves other messages such as the S1 SETUP REQUEST and the list of CSG IDs it can contain.

It is not clear which node can perform the paging optimisation as only one sentence is included in the HeNB GW section. Nothing is said for the MME. So it should also be clearly specified that two variants exist for the paging optimisation: the paging optimisation as an optional function in the HeNB GW and the paging optimisation as an optional function in the MME.

It is not clear which node can include a list of CSG IDs in the S1 SETUP REQUEST message i.e. whether it is only expected to be sent from HeNB, or whether it may be sent from HeNB GW to MME when MME performs  paging optimisation. Indeed, the CSG ID(s) are provided as a list in the S1 SETUP REQUEST with a max range of 256 values for this list. Since the function is targeted in release 10 for HeNBs with only one cell, one could conclude that the list is therefore present for the case of the HeNB GW reporting to the MME all the CSG IDs of the HeNBs it connects to. However this would create additional signalling for little saving on S1 (only 1 paging message saved between MME and HeNB GW) and may create also scalability issues because more than 256 CSG IDs may be supported by the HeNBs connected to a given HeNB GW. It was thus investigated and clarified at RAN3#77bis that the HeNB GW should not be expected to send the list of CSG IDs to the MME, even when the MME performs the paging optimisation function. This means that in this case the MME function would be limited to those HeNBs which are directly connected to that MME.

Besides, the list of CSG IDs included in the paging message is also not at the right indentation under the HeNB GW functions.

Proposal 1: If all the points above are confirmed at RAN3#78 it is proposed to agree the CR in tdoc R3-122572 to clarify the paging optimisation function.
3 Paging Optimisation in TS36.413
As per current TS36.413 a list of CSG IDs may be reported in the S1 SETUP REQUEST by an eNB as soon as it contains “a” closed CSG cell. This list has been included for paging optimisation purposes in the upper node i.e. to avoid the upper node having to send a paging message to the eNB.

However if the other cells of the eNB are not closed, then paging optimisation will not work correctly, since the UE could be located in one of the non closed cells.
The current condition for inclusion of the list of CSG IDs supported by an eNB in the S1 SETUP REQUEST message for paging optimisation is therefore incorrect. The condition is not, that it contains “a” cell which is closed, but “all cells” it contains shall be closed.
Note: Even if the specification text is incorrect from a conceptual point of view, it has not “yet” created any issues when considering that only closed cell HeNBs have been deployed so far, and HeNBs have only one cell so that having “a” cell closed , or “all cells closed” doesn’t make a difference for those eNBs.  However the specification text remains erroneous and needs to be fixed.

Proposal 2: It is proposed to clarify that the paging optimisation function can only work if all cells of an eNB are closed as in tdoc R3-122573. 
4 Conclusion and Proposal
This paper has presented two different issues regarding the paging optimisation function.

It is proposed to agree the following proposal for TS36.300:
Proposal 1: If all the points above are confirmed at RAN3#78 it is proposed to agree the CR in tdoc R3-122572 to clarify the paging optimisation function.

It is proposed to agree the following proposal for TS36.413:

Proposal 2: It is proposed to clarify that the paging optimisation function can only work if all cells of an eNB are closed as presented in tdoc R3-122573. 
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