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1. Introduction
During the 3G SGSN to MME combined hard handover and SRNS relocation procedure (see annex D.3.4 in TS 23.401), the source RNC sends Relocation Required message to the source SGSN. The message contains the "Target ID" that consists of eNB ID and the TAC (Rel-8 Iu functionality). From this Target ID the SGSN determines the target MME that serves this eNB/TAC and send to it Forward Relocation Request message over Gn interface (GTPv1) that shall carry the "Target Identification".
Before sending the Forward Relocation Request to the target MME, the source SGSN needs to populate the Target Identification IE with correct values. That is, the SGSN needs to map fields from Target ID to corresponding fields in the Target Identification.

Target Identification IE contains LAC, RAC and RNC ID, so the source SGSN has to map (eNB ID and TAC) to (LAC, RAC and RNC ID). The target MME will do the reverse mapping to get the eNB ID and TAC for the SGW selection. So for different SGSN< >MME vendors interoperability this mapping mechanism must be unified, otherwise the relocation will always fail as currently many vendors follow its own mapping mechanism which in many cases leads to contradicting between the SGSN mapping and the MME mapping that highly affects the success rate of that Relocation procedure which blocks the operators from deploying this vital Radio procedure.
The problem was spotted only in 3GPP Rel-12 and resolved in TS 29.060 as follows. Quote from clause 7.5.6:

During the inter RAT handover from UTRAN/GERAN to E-UTRAN, if the old SGSN receives the target eNodeB ID from the source RNC/BSS, it may include this information in the eNodeB IE in the Forward Relocation Request message to the target MME. The old SGSN shall also include the Target Identitication IE, which is mapped from the target eNodeB ID received.
Quote from clause 7.7.37:

NOTE 2:
For GERAN/UTRAN to E-UTRAN relocation, the Target ID received on the Iu interface may be either the eNB-ID or the Corresponding RNC-ID of the relocation target. If the eNB-ID is received on the Gb/Iu interface, the eNB-ID is mapped to the corresponding RNC-ID and sent in the Forward Relocation Request message. The mapping between the Corresponding RNC-ID and the actual eNB-ID of the relocation target is defined by the network operator and is outside the scope of this specification. Preferably the Target RNC ID used for an eNodeB contains the LAI and RAC mapped from the GUMMEI of the MME serving the target eNodeB as specified within TS 23.003 [2]. This avoids configuration of additional identity resolutions and also guarantees that LAIs used for E-UTRAN and UTRAN are mutually exclusive.
2. Challenges
NOTE 2 in clause 7.7.37 in TS 29.060 however does not go far enough to resolve potential interoperation problems among Rel-12 SGSNs. 
If the SGSN follows 3GPP recommendation to map the LAI and RAC of the corresponding RNC-ID from the GUMMEI of the target MME, then if the target MME extracts GUMMEI from the Target Identification (received from the SGSN) this may not be useful, because what the MME needs for the SGW selection is the TAC, and for the handover resource allocation the MME needs eNB ID. But this cannot be achieved if current recommendation is followed, because if we consider that the LAC and RAC fields are filled with MME Group ID and MME Code, this occupies 3 octets. Therefore, there is no free space to insert both eNB ID and TAC, which also need 3 octets.
If each vendor implements proprietary mapping mechanism, this apparently will cause critical interoperability problems.
3. Discussion

Possible solution is outlined below.
· Maintain the same parameters sequence under Target ID (Macro eNB ID followed by TAC) received over Iu (clause 9.2.1.25 in TS 25.413) when transfer over Gn (clause 7.7.37 in TS 29.060).
· Guarantee the delivery of the mandatory information, i.e. eNB ID and TAC to the target MME, so that the MME could complete the Handover procedure in the 4G domain.
· Achieve harmonization between the Target Identification IE format in GTPv1 and the Target Identification IE format in GTPv2 (clause 8.51 in TS 29.274)
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4. Proposal

It is proposed to adopt the following mapping mechanism.
	Map the following fields in Target ID IE in Relocation Required (TS 25.413) to
	The following fields in Target Identification IE in Forward Relocation Request (TS 29.060)

	Macro eNB ID (20 bits) (already coded in 3 octets by adding extra 0s as per ASN.1)
	LAC&RAC (octets 7,8,9. 24 bits)

	Selected TAI (TAC part only. 16 bits, see below)
	RNC-ID (octets 10,11. 16 bits)


Below quotes illustrates that TAC part is 16 bits long:
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This element is used to uniquely identify a Tracking Area as defined in TS 36.413 [49].
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