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1
Introduction

This document analyses the issue of NAS and AS identifiers for large scale deployments of HeNBs in E-UTRAN.  This problem was discussed in RAN2 and the internal RAN2 conclusion was of identifying CSGs with TAIs longer than those currently used.  The decisions made by RAN2 was presented in a LS to CT1 [1].  In [2] CT1 replied to the LS and specified that “CT1 still has not taken a decision whether the CSG area identity will be a "tracking area" or something else”.  CT1 has so far not yet decided on this issue and no progress has been made towards finalizing the problem of NAS and AS identifiers for HeNBs.  

This document tries to address this pending issue.

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.  This solution seems to resemble the choice made by RAN2 of identifying CSGs with long NAS identifiers such as long TAIs.

By analysing the differences between GERAN and UTRAN, it can be seen that the reason why the identification schema adopted in UTRAN is more advantageous than that adopted in GERAN is that the former allows to have independent configuration of (NAS) Areas and the (RAN) identifiers for the cells being located within these areas.

Therefore, it is plausible to ask whether LTE/SAE should(n’t) adopt (prolong to use) this UTRAN principle for HeNBs deployments instead to tie the CSGs to a NAS area by identifying CSGs with TAIs.

From a TAI management and maintenance point of view, the adoption of two sizes of TAIs, one smaller for macro eNBs and one larger for CSGs has of course its cost.

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

The solution proposed in this paper for NAS and AS identifiers in HeNBs scenarios is based on the architecture described in [3], section 6.2.1.3.  In this architecture a HeNB GW is described as an intermediate node between the EPC and the HeNBs.  Therefore, the HeNB GW is an access node that relays a pool of served HeNBs to the EPC, masking the EPC from scalability issues rising from the high number of HeNBs “hiding” behind the HeNB GW.

The first issue associated with NAS and AS identifiers for HeNBs connected to the core via a HeNB GW is the identification of the HeNB GW serving a UE connected to a certain HeNB.  This is because the EPC only has visibility over the HeNB GW, i.e. any message to UEs connected to HeNBs served by the HeNB GW will have to be routed to the HeNB GW and, after being resolved, forwarded to the appropriate HeNB.

For this reason it is proposed that the HeNB GW is identifiable by a parameter that can also provide information about the UEs within CSGs served by the HeNB GW.  Such parameter is a Tracking Area, i.e. the HeNB GW will be associated to a TA, which will apply to all the CSGs served by the HeNB GW.  In this way routing of messages to UEs connected to the TA associated to the HeNB GW will automatically pass through the HeNB GW due to the fact the TA is uniquely associated to the HeNB GW.

The HeNB GW could filter messages that are aimed at specific CSGs and forward them to the appropriate HeNBs without propagating the message to the whole TA.  This could be done by specifying CSG identifiers or HeNB identitifiers in the messages to UEs connected to HeNBs within the HeNB GW domain.

The second issue associated with NAS and AS identifiers for HeNBs deployment scenarios is associated to the possibility of identifying high numbers of CSGs as well as identifying each cell within a CSG.

According to the new requirements presented in [4] and approved by SA groups the following lower bound for number of identifiable CSGs should be respected

· It shall be possible to support at least 125 million CSG Identities within a PLMN.

It is therefore plausible to assume that the lower limit of bits for CSG identifiers is equal to 28, which coincide with the size of the Global Cell Identification field in UTRAN (lower than that in GERAN with 32 bits).

Identifications of CSGs could be achieved by using the UTRAN GCIs.  Two possible scenarios are foreseen:

1) The CSG is formed by a single cell, as it could happen in the case of a HeNB in domestic deployment.  In this case the CSG could be identified by the full Global Cell Identifier

2) The CSG is formed by a group of cells, as it could be in the case of corporate HeNBs deployments.  In this case the CSG could be identified by part of the Global Cell Identifier, leaving a few trailer bits to be used for identification of each cell within the CSG.

The concepts described above are represented in the following figure:
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In Figure (a) the case of CSGs with multiple cells is illustrated.  In this case the CSG identifier is part of the unique GCI of each of the cells forming the CSG.  The cells within the CSG are identified by the CSG ID (unique for all the cells in the CSG) plus a series of trailer bits following, which are different for each cell in the CSG.  The sum of the CSG ID plus the trailer bits will always equal the size of a Global Cell Identifier, i.e. 28 bits.

In Figure (b) the case where a CSG is formed by a single cell is presented.  Here, the CSG can be uniquely identified by the Global Cell Identifier of the cell forming it.
3
Proposal

It is proposed to discuss this paper and to liaise the outcome of that discussion to appropriate groups (RAN2, CT1).
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