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Abstract of the contribution: This paper discuss how to determine the EPS context which can be transferred to EPS if the target MME does not support the 15 EBI bearers.
1. Discussion
In the last meeting, one issue is how to handle the case if the target EPS does not support EBI extension.

In the 5GS, 15 values (1..15) of EBI can be assigned by AMF to PDU session(s) which support interworking with EPS. But in the EPS, there are two scenarios to support the number of EBIs.  

· The legacy EPS support only 11 valid EBI value (5..15). 
· The EPS with EBI extension support 15 values (1..15) EBI.

In the 23.401 clause 4.12,
4.12
Supporting up to 15 EPS bearers per UE

……

The network shall support E-UTRAN idle mode mobility and handover procedures in such PLMNs, where only part of the network nodes have been upgraded to support 15 EPS bearers. In case of mobility procedures involving target nodes not supporting 15 EPS bearers, additional bearers not supported by the non-upgraded nodes should be thus released.

The network shall homogeneously support 15 EPS bearers per UE, at least per MME pool area/SGW serving area, in order to avoid EPS bearer deactivations and attempts from services to re-activate the deactivated EPS bearers caused by UE mobility within that area, by defining the tracking areas accordingly (see clause 4.3.5.3).
……..

All PDN GWs in a PLMN shall support 15 EPS bearers. MME may be configured to take into account additional PDN GW information such as whether the HPLMN supports 15 EPS bearers when selecting PDN GW (e.g. in case of roaming users Home Routed PDN GW selection) for UEs supporting 15 EPS bearers.

For inter-PLMN handover, support of 15 EPS bearers is based on MME configuration according to operator policy (e.g. bilateral agreements between operators).

In the 29.274 clause 7.3.1 and 8.8
7.3.1
Forward Relocation Request

…………

Table 7.3.1-3: Bearer Context within MME/SGSN/AMF UE EPS PDN Connections within Forward Relocation Request

NOTE 3:
The support of the 15 EPS Bearers shall be homogeneously supported within an MME Pool / SGW serving area. A source MME which supports the 15 EPS Bearers, shall know whether the target MME pool also supports that by local configuration. When the target MME is known to not support the 15 EPS Bearers, the source MME shall only transfer up to 8 EPS bearer contexts with the EBI value set between '5' and '15' to the target MME and shall delete EPS bearer(s) which are not transferred, and if the default bearer is to be deleted, the corresponding PDN connection(s) shall be deleted by the source MME.

8.8
EPS Bearer ID (EBI)

EPS Bearer ID (EBI) is coded as depicted in Figure 8.8-1. 

The overall length of the IE is 5 octets. In future releases of the spec additional octets may be specified and new semantic for the spare bits may be defined.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 73 (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5
	Spare (all bits set to 0)
	EPS Bearer ID (EBI)
	

	
	6 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.8-1: EPS Bearer ID (EBI)

The following bits within Octet 5 shall indicate:

- Bit 8 to 5 – Spare, for future use and set to zero.

- Bit 4 to 1 – EPS Bearer ID (EBI) field, the coding of EBI field and its value range is specified in 3GPP TS 24.007 [30], clause 11.2.3.1.5, bits 5 to 8. The sending GTPv2 entity shall include a EBI with a value between '1' and '4' only when the target GTPv2 entity is known to support 15 EPS Bearers, based on per PLMN local configuration.
Observation 1: In the 5GS, 15 EBI values (1..15) can be assigned to PDU sessions of UE.

Observation 2: In the EPS, it may support 11 EBI (5..15) values or 15 EBI values (1..15).
Observation 3: When the EPS network support 15 EBI values, All PGW+SMF in a PLMN shall support 15 EPS bearers. The MME shall homogeneously support 15 EPS bearers per MME pool area. (It means all the MMEs in the pool support 15 EBI, or don't support 15 EBI).

Observation 4: In the EPS, the source MME know whether the target MME supports 15 EBI by local configuration.

Proposal 1: Similar with EPS, during 5GS->EPS mobility, the AMF know whether the target MME supports 15 EBI by local configuration.

Conclusion 1: During 5GS->EPS mobility, there is no issue if the target MME supports 15 EBI.

Observation 5: During 5GS->EPS mobility, if the target MME does not supports 15 EBI, up to 8 EPS bearer contexts within the 11 EBI value between '5' and '15' can be transferred to target MME over N26. 

So the issue is how the 5GS selects up to 8 EPS bearer contexts with the EBI value set between '5' and '15' during 5GS->EPS mobility if target MME does not support 15 EBI.

There are several potential solutions:

Alt-A: SMF make the decision.
· AMF know the target MME does not support 15 EBI;
· AMF send the target MME capability to SMF in the context request for each PDU sessions

· SMF decides the Bearer Context which can be transferred to EPS and send to AMF.
This solution does not work because there may be multiple SMFs for the UE, and the SMFs don't know each other. So the selected EPS context may exceed the 8 (i.e. up to 11 value).
Alt-B: AMF determined the EPS bearer context
· AMF know the target MME does not support 15 EBI;

· AMF receives the EPS context (PDN connection IE) from SMF

· AMF selects the Bearer Context which can be transferred to EPS and re-assemble the PDN connection IE

This is not a good solution because it break the SM and MM separation。
The EBI is assigned by AMF for the UE. There is PDU session, EBI and ARP relation in the AMF, such as

· PDU session-1, <EBI, ARP> list

· PDU session-2, <EBI, ARP> list

· …………..
Alt-C: AMF select the EBI which can be transferred, and SMF return the corresponding EBI context.
· AMF know the target MME does not support 15 EBI;

· AMF selects the EBI which can be transferred, and send to corresponding SMF for each PDU session.

· SMF return the PDN connection IE which only includes the Bearer Context corresponding to the received EBI(s)
The Alt-C resolve the issue and keep the SM and MM separation.
Proposal 2: Alt-C is proposed. If the target MME does not support 15 EBI, the AMF select the EBI which can be transferred and send to SMF. SMF return the EBI context corresponding to received EBI.
2. Proposal

Observation 1: In the 5GS, 15 EBI values (1..15) can be assigned to PDU sessions of UE.

Observation 2: In the EPS, it may support 11 EBI (5..15) values or 15 EBI values (1..15).
Observation 3: When the EPS network support 15 EBI values, All PGW+SMF in a PLMN shall support 15 EPS bearers. The MME shall homogeneously support 15 EPS bearers per MME pool area. (It means all the MMEs in the pool support 15 EBI, or don't support 15 EBI).

Observation 4: In the EPS, the source MME know whether the target MME supports 15 EBI by local configuration.

Observation 5: During 5GS->EPS mobility, if the target MME does not supports 15 EBI, up to 8 EPS bearer contexts within the 11 EBI value between '5' and '15' can be transferred to target MME over N26. 

Conclusion 1: During 5GS->EPS mobility, there is no issue if the target MME supports 15 EBI.

Proposal 1: Similar with EPS, during 5GS->EPS mobility, the AMF know whether the target MME supports 15 EBI by local configuration.
Proposal 2: Alt-C is proposed. If the target MME does not support 15 EBI, the AMF select the EBI which can be transferred and send to SMF. SMF return the EBI context corresponding to received EBI.
The CR S2-2000534 and S2-2000535 reflect the proposal. 
3GPP

SA WG2 TD


