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1 Discussion
In last meeting, an EBI issue is raised for interworking with the legacy node: EPS bearers with the backwards compatible EBI may not be the most significant EPS bearers of the UE when UE moving to the legacy network. 
During UE mobility, both the UE and the common PGW need to know which bearers are switched to the target NW according to the EBI. So if the EBIs of the most significant EPS bearers are not identified by the legacy NW, those bearers cannot be switched. The data transmission for those bearers is also interrupted.
	KI 8 (was 9)
	Optimising the protocol values for interworking with nodes not supporting INOBEAR
	The MME is responsible for managing the EPS bearer IDs on the NAS and core network side (GTP) as well. In a network with non-homogenous support, the MME may improve the preservation of the bearers if it would ensure that the EPS bearer IDs that are supported by “legacy” nodes are used with preference.
	Leave any optimisation of EPS bearer ID management to stage3 and/or for vendor implementation. However, SA2 should define the principles first. 


In order to define principle for KI8, alternatives are provided as follows:
Alt1: Reserving the backwards compatible EBI in the MME for the future bearer for the highest priority.

· With regard to the service is required by the UE and the priority is allocated by the PCRF/PGW, the MME is not easy to predict whether the next bearer has the higher priority. But the UE mobility to legacy node can happen at any time. So it is not that reasonable to reserve backward compatible EBI in the MME for the possible high priority service, since there may no high priority service at the moment of HO.
Alt2: Reserve the backwards compatible EBI in the bearer with lower priority for the future bearer with the higher priority.

· Allocate two EBIs for some bearer: 1st is the non-backwards compatible EBI and 2st is the backwards compatible EBI (5..15)
· In the NW supporting 15 bearers, the 1st EBI is in use and the 2nd is just stored in the UE context and not in use. If the backwards compatible EBI runs out in the MME, the new bearer with higher priority, revoke the 2nd EBI of there exiting bearer with the lower priority. The revoke of 2nd EBI doesn’t impact the ongoing procedure of existing bearer.
· During UE mobility, if 2nd EBI is not revoked yet, MME sends the EPS bearer context with the 2nd EBI to the legacy node. Then in the legacy NW, the common PGW/PGW+GGSN can identify which EPS bearer to be switched and the UE can also identify the radio bearer is allocated for which existing EPS bearer. 
· So it can make sure the bearers having the backwards compatible EBI are the most significant bearers in the existing bearers of the UE.
Alt3: EBI change during mobility, MME initiate the EBI change for some bearer.
· After reception the HO request, the EBI is used to identify the EPS bearer context among the UE, the eNB, the MME, the SGW, the PGW/PGW+SGSN, etc. The new EBI should be synchronized to the impacted node in prior to execute HO. Otherwise, the PGW cannot switch the existing bearer to the target NW and continue the DL data forwarding. The UE also cannot switch the existing bearer to the target NW and continue the UL data transmission. But the synchronized procedure will strongly delay the HO procedure.
· After reception of the context request from the target legacy node (e.g. SGSN or MME from the other PLMN), the MME initiate the EBI change for some bearer. Since the UE has already moved to the legacy node, the MME cannot indicate the UE the new EBI is mapped to the EPS context identified by old EBI. 
Alt4: During new bearer setup/release, MME initiate the EBI change for some existing bearer.

· Before the new bearer occupies the existing bearer’s EBI-1, the MME updates the old bearer’s EBI-1 to a new EBI-2. During the EBI update procedure for the exiting bearer, the UE or the PGW may initiates the EPS bearer modification for the existing bearer with EBI-1. The MME has to fail the EPS bearer modification with EBI-1 before reception of the response of EBI update.
So Alt2 and Alt4 are acceptable since they can make sure the bearers having the backwards compatible EBI are the most significant bearers in the existing bearers of the UE 
Proposal1: It is proposed to use Alt2 as the principle for KI8.

Another issue is the reasonable EBI range for the NW supporting 15 bearers:
The legacy EBI range is (5..15) and (0..4) is reserved. It is unclear the usage of the reserved values. If the reserved values are used in some other NW and it is possible be stored in the UE when the UE moves to the NW supporting 15 bearers, then it is safer to also keep those values as reserved to avoid conflict in the NW supporting 15 bearers.
Alt1: (0..15) .
Alt2: (5..19) and still keep (0..4) as reserved. 

Alt2: (5..31) and still keep (0..4) as reserved, since 19 already costs 5 bits, it is better to define the maximum value as 31.  

Proposal2: It is proposed to consider Alt1 and Alt3 as the reasonable EBI range for the NW supporting 15 bearers. 
Principle for KI8
Proposal: principle EBI allocation in the NW supporting 15 bearers.
· For the UE supporting 15 bearers and the UE camps in the NW supporting 15 bearer.
· The default bearer is prioritized to be allocated with the backwards compatible EBI (5..15).

· If available, the backwards compatible EBI (5..15) is allocated for the EPS bearer in prior to non-backwards compatible EBI.
· Allocate two EBIs for some lower priority bearer: 1st is the non-backwards compatible EBI and 2st is the backwards compatible EBI (5..15)
· During camped in NW supporting 15 bearers, the 1st EBI is in used and the 2nd is just stored in the UE context and not in used. If the backwards compatible EBI runs out in the MME and the new bearer with higher priority is requested, revoke the 2nd EBI of an exiting bearer with the lower priority for the new bearer. The revoke of 2nd EBI doesn’t impact the ongoing procedure of existing bearer.

· During UE mobility NW not supporting 15 bearers, if the 2nd EBI is not revoked yet, MME use the 2nd EBI to switch the EPS bearer context to the legacy node. Then in the legacy NW, the common PGW/PGW+GGSN can identify which EPS bearer to be switched and the UE can also identify the radio bearer is allocated for which existing EPS bearer.

· When a backwards compatible EBI (5..15) is released, it may be allocated as the 2nd EBI for the exiting EPS bearer.
2 Reference
[1] S2-179609 Increasing the number of EPS bearers
3 Annex 
The procedures for EPS bearer switched during UE mobility are listed as follows. The EBI is required to identify the switched EPS bearer in the related node during the related procedures.
<Inter RAT HO procedure preparation phase>
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Step3: The EPS bearers’ context is switched to the target SGSN by the source MME.
<Inter RAT HO procedure execution phase>
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Step2: The UE is notified which EPS bearers are switched. 
Step4a: After successfully accessing to the target NW, the UE will continues the UL data transmission for the switched EPS bearers.
Step8: The common PGW is notified which EPS bearers are successful switched and continues the DL data transmission of the switch EPS bearers in the new tunnel.
<TAU procedure with SGW relocation>
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Step5: the EPS bearers’ context is switched to the new MME by the old MME.

Step6: the EPS bearers’ context is switched to the new SGW by the new MME.

Step7: the new SGW notifies the common PGW to modify bearer for the switched EPS bearers.
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