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Abstract of the contribution: This contribution discusses required changes to extend the number of bearers and propose to way forward. 
1. Discussion for LS
With regards to extending the maximum number of bearers, it was postponed in the last meeting to decide how SA2 proceed further work. In this meeting, there is CT1 LS response S2-178247(C1-174658) which says:
CT1 would like to confirm that it would be feasible to extend EPS bearer IDs support to maximum of 15. Following impacts are identified so far:

1. Below IE needs changes:

a. EPS bearer context status IE reserved bits EBI (1) to EBI (4) shall be used. 

b. EPS Bearer ID reserved values EBI (1) to EBI (4) should be used.

2. Interworking with A/Gb or Iu mode.

3. Indication of UE capability of supporting this new EPS bearer IDs.

4. Interworking between legacy UE and new MME or between legacy MME and new UE. 

The LS says that 15 bearers is the feasible maximum number, and requires changes as listed above. According to the CT1 view, author believes listed impacts are marginal since it is proposed to release the reserved bits to public use. CT4 LS response (S2-178259) also confirms the max number is feasible up to 15.
It is possible to extend the maximum number of EPS bearer identities to 15 in Rel-15, with protocol changes potentially impacting the MME, SGW and PGW.
RAN2 also consider that the possible maximum number of DRBs is up to 15, as S2-176693 (LS from RAN2) said. 
RAN2 response:

It is possible to extend the number of DRBs  to 15 in Rel-15.  However, extending to 15 would have implication in RAN2 specs to extend the MAC header to support more logical channels which has an overhead impact. 

Therefore, we conclude that SA2 should not have to consider the extension of the maximum number of bearers to be more than 15 in Release 15.
But it hasn’t been finalized yet and there is ongoing discussion in RAN2. (Please refer to R2-1712198 submitted to RAN2 #100)
Observation 1: The maximum number of bearers should be up to 15 in Rel-15. The maximum value is to be confirmed by RAN2 WG.
Analysis

Current S1AP allows max 256 E-RAB IDs, see below from TS 36.413;

Message: E-RAB SETUP REQUEST
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	O
	
	9.2.1.20
	
	YES
	reject

	E-RAB to be Setup List
	
	1
	
	
	YES
	reject

	>E-RAB To Be Setup Item IEs
	
	1 ..  <maxnoof E-RABs>
	
	
	EACH
	reject

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>E-RAB Level QoS Parameters 
	M
	
	9.2.1.15
	Includes necessary QoS parameters.
	-
	

	>>Transport Layer Address 
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	EPC TEID.
	-
	

	>>NAS-PDU
	M
	
	9.2.3.5
	
	-
	

	>>Correlation ID
	O
	
	9.2.1.80
	
	YES
	ignore

	>>SIPTO Correlation ID
	O
	
	Correlation ID

9.2.1.80
	
	YES
	ignore

	>>Bearer Type
	O
	
	9.2.1.116
	
	YES
	reject


Message: E-RAB SETUP RESPONSE
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	E-RAB Setup List
	
	0..1
	
	
	YES
	ignore

	>E-RAB Setup Item IEs
	
	1 .. <maxnoof E-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	
	
	-
	

	>>Transport Layer Address 
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	eNB TEID.
	-
	

	E-RAB Failed to Setup List 
	O
	
	E-RAB List 

9.2.1.36
	A value for E-RAB ID shall only be present once in E-RAB Setup List IE and in E-RAB Failed to Setup List IE.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


And
	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RAB allowed towards one UE, the maximum value is 256. 


As highlighted in yellow, E-RAB List IE can contain up to 256 E-RAB IDs. Therefore, the extension of maximum number of bearers up to 15 can be supported by current S1AP. 
According to current specification, if the number of EPS bearers exceeds 8 in current operation, eNB responses to MME E-RAB Failed to Setup List with failure cause due to radio related. Please see following quoted from TS 36.413, E-RAB setup procedure:

When the eNB reports unsuccessful establishment of an E-RAB, the cause value should be precise enough to enable the MME to know the reason for an unsuccessful establishment, e.g., “Radio resources not available”, “Failure in the Radio Interface Procedure”.

Observation 2: The extension of the maximum number of bearers doesn’t impact S1AP operation. 
Also TS 23.401 section 5.3.3.3, 5.3.3.6 describes the case when the new SGSN is unable to support the same number of active PDP contexts as received from old MME as following:
The PDP contexts shall be prioritized by the new SGSN. If the new SGSN is unable to support the same number of active PDP contexts as received from old MME, the prioritisation is used to decide which PDP contexts to maintain active and which ones to delete. In any case, the new SGSN shall first update all PDP contexts in one or more P‑GWs and then deactivate the PDP context(s) that it cannot maintain as described in clause "SGSN-initiated PDP Context Deactivation Procedure" of TS 23.060 [7]. This shall not cause the SGSN to reject the routing area update.

So stage 2 level specification has already specified how to align the same number of bearers between two CN nodes.
Therefore, from SA2 perspective, following issues are identified:
	Issues
	Consideration
	Tentative solution

	Capability indication in NAS
	MME should have knowledge about the UE can support extended number of bearers so that the MME can allocate the extended EBI value
	UE/MME indicates its capability via NAS message

	eNB Radio Capability awareness
	Mapping of DRB and EPS bearer is made by eNB. Therefore, MME and eNB are required to be aware of its capability of maximum number of bearers.
	eNB and MME indicates its capability during S1 setup

This information can be used when intra E-UTRAN mobility

	Allocation of EBI
	MME needs to support to allocate the extended EBI value to UE. 
	MME check whether UE and serving eNB support the extended EBI value, and allocates extended bit to EBI.

	X2 based handover
	If target eNB doesn’t support the extension of bearers, and if there is X2 interface, source eNB needs to decide which bearer(s) should be released
	RAN3 work is required
Nothing to specify in SA2 perspective

	S1 based handover
	Source MME supporting extended number of bearer should consider when the target MME or target eNB doesn’t support it.
	Source MME determines which bearers should be dropped if the number of bearers exceeds the max number in target MME or in target eNB.
The MME can provide EPS bearer context in prioritized order or can provide EPS bearer context with aligning to the maximum number of bearers in target MME/eNB

	Idle mode mobility
	If new camping eNB doesn’t support the extension of bearers, and if there are more than 8 bearers(non-GBR) in the UE context, how to deal with it when service request occurs.
	If new camping eNB doesn’t support the extension of bearers, and if there are more than 8 bearers(non-GBR) in the UE context, the MME needs to decide which bearer(s) should be released when the UE performs service request.

	Interworking Support from EPS to GPRS
	According to current specification, the target SGSN maps the EPS bearers to PDP contexts one to one. Therefore, MME needs to decide which bearer should be dropped.
	MME needs to determine which bearer should be dropped if the number of bearers exceeds the max number in GPRS before sending EPS bearer context to target SGSN. 

The MME can provide EPS bearer context in prioritized order or can provide EPS bearer context with aligning to the maximum number of bearers in GPRS.


Observation 3: The issues identified for extension of the maximum number of bearer are limited as listed above. SA2 could agree on CRs for the above once RAN has reached a decision on the maximum number of DRBs.
Proposal
This issue requires RAN2 confirmation for the maximum number of DRBs in advance. After RAN2 decision, SA2 can progress the work identified as above.
Therefore, it is proposed that SA2 waits for RAN2 outcome before make any progress. The reply LS to RAN2 (Reply to S2-177187) should take this SA2 way forward into account.
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