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1
Introduction
This document builds on R3-081323 “Adressing within E-UTRAN” and speaks in favour of using the same addressing scheme in the CSG deplyoment and for non-CSG deployment. It therefore bases as well on the LS reply from CT1 in R3-081030.

2
Discussion
2.1
LTE cell and eNB identification for non CSG case

eNB Id and LTE cell Id are independent from the TAI.

LTE cell Id is a 28 bit identifier, leading bits denote the eNB Id with a length of 16-28bits.

eNB Id is not signalled explicitely on the Uu interface.

2.2
Concept Summary for CSG case

2.2.0
LTE CSG Ids

LTE CSG Ids are contained with HeNB Ids and LTE Cell Ids for CSG cells.

followng examples:

a)
“classical” single cell HeNB deployment:
LTE CSG Id = 28bit identifier == LTE Cell Id for CSG cells = HeNB Id

b)
CSG consisting of max 2m single-cell HeNBs:
LTE CSG Id = (28-m)bit identifier

-
contained as leading bits within the LTE Cell Id for each cell within this CSG

-
LTE Cell Id for each cell == HeNB Id serving this cell 

c)
multi-cell CSG of max 2m cells realised within a single HeNB
LTE CSG Id = (28-m)bit identifier

-
contained as leading bits within the LTE Cell Id for each cell within this CSG

-
LTE CSG Id == HeNB Id 

d)
any combination of b) and c) consisting of max 2m cells within the CSG total
LTE CSG Id = (28-m)bit identifier

-
each HeNB serving in maximum n cells 


will have an (28-m+n) identifier containing the LTE CSG id as leading bits

-
each cell served by a HeNB will have and identifier that contains the HeNB Id 

2.2.1
LTE Cell Id for CSG cells

The LTE Cell Id for CSG cells is in fact an LTE Cell Id, there is no difference.

The LTE Cell Id for CSG cells can be provided to the MME at UE dedicated S1 connection setup as in the non-CSG case.

For Handover purposes (inbound mobility) where an LTE-CSG cell is the target, the LTE Cell Id of the CSG cell needs to be read by the UE and reported to the source eNB for target identification purposes.

2.2.2
eNB Id for CSG access = HeNB Id

The HeNB Id is in fact following the same identification concept as the eNB Id. It is contained in the LTE Cell Id for CSG case and hence of variable length (minimum length: 16bits, maximum length: 28bits)

S1: 

The HeNB Id is signalled to the MME or the HeNB GW within the S1 Setup procedure. 

If the HeNB is deployed without NNSF

-
it is connected to an HeNB GW.

-
the HeNB GW receives the S1 SETUP REQUEST message from the HeNB and stores the HeNB Id together with the TNL address from which it receives the S1 SETUP REQUEST message for

-
paging (mapping of HeNB Id / LTE cell Id(s) for CSG <> TNL address of HeNBs serving a CSG ( CSG cells))

-
mobility (received target HeNB Id <> TNL address for “requesting” HO messages necessary)

If the HeNB is deployed with NNSF, it is in fact an eNB serving CSG cells and hence

-
it is connected to the MME directly.

-
and the MME receives the S1 SETUP REQUEST message from the HeNB and stores the HeNB Id together with the TNL address from which it receives the S1 SETUP REQUEST message and the related TAI(s) for

-
paging (mapping of TAI <> TNL address of eNBs serving the TAI(s) the UE is registered)

-
mobility (received target HeNB Id <> TNL address for “requesting” HO messages necessary)

2.2.3
Addressing the HeNB GW

The HeNB GW acts towards the EPC as if it would be a normal eNB. I.e. it sets up S1 connectivity by providing the MME with LAIs it serves and with an eNB Id. 

Note, that the eNB Id signalled in the S1 SETUP REQUEST by the HeNB GW should understood as not being an actual HO target and hence it could be discussed whether a special codepoint should be defined to denote the S1 setup of a HeNB GW.

The HeNB GW has configured TAIs it serves. Those TAIs are assigned to HeNBs during their own S1 interface setup when they setup the S1 interface part between the HeNB and the HeNB GW and will be broadcasted by them.

Active mobility

So the HeNB GW can be addressed by the TAI a UE has to report together with the CSG Cell Id during autonomous CSG cell search. The MME has to memorise the TAI <> HeNB GW TNL addresses for issuing the S1 HO Request. Based on the CSG Cell Id the HeNB GW will provide the HO Request to the right HeNB.

Paging

The MME will have the list of TAIs a UE is currently registered to and will provide paging requests to the eNBs and HeNB GWs serving those TAIs. In addition, in order to provide means for paging filtering at the HeNB GW, the MME will provide the white list of that UE to restrict the sending of the paging request to those CGSs only for which the UE has access rights.

3
Conclusion

This concept is fairly simple and require only a slight modification of the macro eNB addressing scheme for the HeNB GW. The concept provided implies that the TAIs allocated to a certain HeNB GW can be only operated by this GW, as those TAIs serve for addressign purposes.

Concepts that foresee a TAI for addressing CSGs, would imply that the relation between the “CSG-TAI”, and the HeNB GWs, actually serving those CSGs have to be memorised in the MME. Further the HeNB GW would need to memorise the “CSG-TAI”<>HeNB relation. Those relations are inherently given in the proposed concepts.

4
Proposal
It is proposed to agree on the proposal outlined in chapter 2 and to liaise with RAN2 and CT1 and SA2 on the result of the discussions.
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