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1
Introduction

This document discusses some E-UTRAN Cell Identification issues.

2
Discussion

2.1
Cell Identifiers for E-UTRAN, UTRAN and GERAN access

In UTRAN, with the “big UTRAN nodes”, global cell id’s where defined, in contrast to GERAN access, as being composed of a unique RNC-Id (12-16 bits) and the cell id (16-12 bits), giving together 28bits identification space for cells.

In GERAN access, the Cell Global Identification (CGI) is tied to the LAC, within which a cell is located, giving 2 x 2 octets for the CGI addressing space.

Having a short look on the differences between GERAN and UTRAN, it can be seen, that the advantage of having independent configuration of (NAS) Areas and the (RAN) identifiers of the cells being located within these areas, it is the question whether LTE/SAE should(n’t) adopt (prolong to use) this UTRAN principle as well instead to tie the cell again to an (NAS) area.

From an BCH effort point of view, the lager size of cell-id’s has of course its cost.

2.2
Usage of Cell Identifications within X2AP

-
The Target Cell ID IE within the X2AP: HANDOVER REQUEST message currently refers to the (GERAN) CGI definition, which is wrong, an E-UTRAN cell identification should be defined instead.

-
The same for the Cell ID IE within the X2AP: LOAD INFORMATION and the Global Cell ID IE within the Last Visited Cell Information IE.

2.3
Usage of Cell Identifications within S1AP

-
TS 23.401 talks at many places of the fact that with the first NAS message (Initial UE Message) the eNB should provide an E-UTRAN Cell Identification (see e.g. §5.3.2.1 (Attach), §5.3.3.1 (TAU)).

-
In contrast to the X2AP, the S1AP provides within the HO Preparation Initiating message an eNB ID as a target identification, wheras the X2AP provides the target cell identification. 

2.4
Current situation in TS 36.300

In an estimation of BCH capacity (table C.2.1), a cell id length of 9 bits is assumed, with an TAC length of 16-28 bits.

§8.2 requires, that for X2 HOs the target eNB should be able to be contacted without MME involvement, leaving it up to protocol considerations, whether this is done via the target cell id or the target eNB id. Currently one variant is implemented in X2AP the other in S1AP.

2.5
Proposed definition of E-UTRAN Cell-Id and target definition for HO purposes

Independent of the E-UTRAN Cell-Id definition, the current situation in X2AP and S1AP should be kept, even for that cases where a physical node implementation combines more than one logical eNBs, requiring that separate X2 connections would have to be established in that case. For S1 triggered HO, the MME needs to be aware of the target eNB id, without the necessity of having a cell-id based routing table, for X2 triggered HO, the target eNB TNL address should be already available, as the eNB should have a cell-id based routing table configured.

-
One basic and important requirement for the definition of the E-UTRAN Cell-identification is to have enough address space in place in order to cope with the to be expected deployment scenarios (from macro to pico and home access identification) and the markets where LTE is expected to be rolled out.


So, the lower limit is for sure given by the current address space in UTRAN, which is 28 bits, which is lower than GERAN with 32 bits.

-
One other aspect is the question, whether, if the UTRAN approach is taken, the E-UTRAN Cell Id shall be able to allow routing towards the appropriate eNB. 


Assuming the routing to take place based on RNL based configuration (mapping of a global eNB Id to a (global) E-UTRAN Cell Id taking place in the eNB itself), there is no need to require a sub-addressing scheme from the E-UTRAN cell id. The routing within the EPC towards the eNBs will take place based on global eNB ids. For the macro/controlled deployment case. 
For the CSG case, assuming that the question whether the basic E-UTRAN Cell Id structure can be reused, thus minimising addressing options for that case, is still a valid one, it needs to be seen whether routing takes place based on a global (home) node id, which could be represented by the CSG-Id (which is still to be discussed), or whether additional identifications helps to overcome scaling problems and hence enable efficient routing.

3
Proposal

It is proposed to discuss this paper and to liaise the outcome of that discussion to appropriate groups (RAN2, SA2).

















































































































Page 2 of 9



