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Introduction
SA2 received an response LS from RAN3 on “Avoiding MME impacts from 3byte TAC” in R3-187261 [2].

RAN3 has discussed the possibility to keep the MME agnostic to 5GS target identifiers at inter-system mobility and RAN3 has found that such approach is possible without any protocol changes on S1-MME and NG-C. Therefore, RAN3 does not foresee to specify this approach in specifications under RAN3’s responsibility.

This document provides further background for this LS.

Discussion

2.1
A possible solution
Recap of the requirement outlined in the LS from SA2 [1]:

A solution is requested that avoids impact on MME from the new 5G (3byte) TAC and the NG-RAN Identifier (so neither the new gNB ID (22..32 bits) nor should the MME be required to process the CHOICE structure for the NG-RAN identifier (choice between gNB ID and ng-eNB ID).

A solution could look like as follows:

1.
No changes to the current 5G TAC concept, i.e. only 3byte TAC are defined for the 5GS. EPS TAC and 5GS TAC are allocated independently from each other, i.e. the full 2byte TAC numbering space is usable by the EPS, the full 3byte TAC numbering space is usable by the 5GS. The same holds for NR and E-UTRA cell ID allocation.

2.
The special configuration does not have any impact to the UE (neither on NAS nor on AS level). 

3.
An EPS network, which is designed to inter-operate with the 5GS in terms of inter-system mobility, may be configured in a way that actual 5GS target identities (ng-eNB IDs, gNB IDs, 5GS TACs) are configured as eNB IDs and EPS TACs, so that MMEs, connected to AMFs for inter-system mobility via N26, behave as if they would be connected to other MMEs via S10.

4.
To enable this to work, the eNBs involved in inter-system EPS(5GS mobility “convert” a reported 5G target cell ID, i.e. either an E-UTRA or an NR cell ID, and the broadcast 5G (3byte) TAC into an EPS target. The conversion of 5G identifiers would need to follow configured RAN OAM rules.

5.
Further, AMFs involved in inter-system EPS(5GS mobility, convert the 4G Target IDs mapped (i.e. Global eNB IDs and 2byte EPS TACs) to 5G Target IDs (i.e. Global (ng-)eNB IDs, Global gNB IDs, and 3byte TACs).

6.
4G to 5G inter-system Handover would work as follows: 

a)
The source eNB sends within the S1AP HANDOVER REQUIRED message 

-
the Handover Type IE to "intraLTE" or "EPSto5GS" (see latest change in R3-186131)

NOTE:
If the MME did not implement the new Handover Type IE code point value, "intraLTE" would work as well.

-
the Target ID IE CHOICE structure is used with the Target eNB ID branch of, which contains an Global eNB ID IE and a (2byte) Selected TAI IE, which are identifiers mapped from 5GS identifiers.

b)
The source MME sends within the S10 GTP-C message FORWARD RELOCATION REQUEST message to the target AMF, 

-
the F-Container IE set to Container Type 3 (E-UTRAN Transparent Container) (see TS 29.274), actually containing the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE defined in 38.413. 

-
the Target Identification IE as a Target Type "1" (Macro eNodeB ID) or "4" (Extended Macro eNodeB ID), containing a 2byte TAC.
c)
The target AMF converts the information contained in the Target Identification IE in the S10 GTP-C message FORWARD RELOCATION REQUEST message into 5GS target identifiers and generates the NGAP HANDOVER REQUEST message, including 

-
the Handover Type IE set to "EPSto5GS". 

d)
The inter-system handover preparation phase is concluded by sending the S10 GTP-C message FORWARD RELOCATION RESPONSE message to the source MME and the S1AP HANDOVER COMMAND message to the source eNB, containing the Target NG-RAN Node to Source NG-RAN Node Transparent Container IE. 

2.2
Consequences of such a solution
The following can be immediately observed from the solution outlined in section 2.1:

Observation 1:
Intersystem Handover from EPS to 5GS is possible w/o any protocol changes on S1-MME, NG-C and N26/S10.

Observation 2:
Keeping the MME agnostic to 5GS target identifiers require the E-UTRAN and the 5GC to perform conversions between 5GS and EPS identifiers. An MME able to process 5GS identifiers would not require OAM configured solutions/conversion rules to other network entities.

Further, as hinted above already, introducing independent node and area identifiers for 5GS allows to independently define numbering schemes and re-consider tracking area design for 5GS.

The unexpected side-effect of that approach is that EPS node/area identifiers would need to be reserved in order to map them to 5GS node/area identifiers. We would expect that certain network deployments could quite quickly run out of EPS identifiers, taking into account the eNB ID length variants introduced in Rel-13, where proponents claimed that their network configuration is running short of node identifier numbering space.

If the mapping between EPS and 5GS identifiers is designed to rather follow mapping schemes which converts EPS identifiers along a rather simple algorithm into 5GS identifiers, to avoid rather tedious OAM work of per ID mapping configuration, any NR cell that is supposed to serve as inter-system mobility target would have to be configured with certain restrictions to fit in a 4G numbering scheme, which reduces 5GS’s sovereignty to decide freely on its ID allocation, which wastes NR/5G ID numbering space. Such may work somehow during an introduction phase or in test networks, but this is for sure not acceptable at a later stage. And also during the introduction phase it is not wise to start with such fake approach, as those IDs that were allocated in a way to comply with 4G numbering schemes would have to be re-configured, which is always a costly exercise.

Observation 3:
Conversion schemata between 5GS and EPS identifiers could result in shortage of EPS identifiers in certain network deployments. Other schemata could result in the need to re-assign 5GS identifiers at a later stage.

Observation 4:     From Core Network perspective, if the MME is not upgraded, the implication is that all the PGWs and PCRFs in the operator’s network need to be upgraded as long as those nodes are involved in the PDN connection that is expected to support 5GS IWK. 
3
Conclusion and Proposals

We have discussed the LSs from SA2 in [1] and RAN3 in [2], have developed a possible solution and observed the following:

Observation 1:
Intersystem Handover from EPS to 5GS is possible w/o any protocol changes on S1-MME, NG-C and N26/S10.

Observation 2:
Keeping the MME agnostic to 5GS target identifiers require the E-UTRAN and the 5GC to perform conversions between 5GS and EPS identifiers. An MME able to process 5GS identifiers would not require OAM configured solutions/conversion rules to other network entities.

Observation 3:
Conversion schemata between 5GS and EPS identifiers could result in shortage of EPS identifiers in certain network deployments. Other schemata could result in the need to re-assign 5GS identifiers at a later stage.

Observation 4:     From Core Network perspective, if the MME is not upgraded, the implication is that all the PGWs and PCRFs in the operator’s network need to be upgraded as long as those nodes are involved in the PDN connection that is expected to support 5GS IWK. 
Based on this observation we propose the following:

Proposal 1:
Make sure that any discussions on a solution considered by SA2 does not change agreed concepts so far and does not have any impact to the UE (neither on NAS nor on AS level). 

Proposal 2:
Conclude that conversion schemata between 5GS and EPS identifiers to be configured within the (source) E-UTRAN are not recommended as they add complexity in E-UTRAN and the overall system (EPS and 5GS).

Proposal 3:
Agree that inter-system mobility between EPS and 5GS while keeping the MME agnostic to 5GS identifiers is possible w/o protocol changes on S1-MME, NG-C and N26/S10, however, SA2 would not recommend implementing this solution. SA2 would also not recommend capturing this possibility in 3GPP TSs.
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