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Abstract of the contribution: The discussion paper describes the proposed split in the work for increasing the max number of LTE bearers between a Work Item and a Study Item, the former covering the minimum set of changes and the latter studying optimisation options for gradual introduction of such changes within a PLMN. 
Introduction
SA2 have discussed about the impacts of bearer limitations (see S2-175383) and in it LS OUT S2-17665, enquired RAN2, CT1 and CT4 about the feasibility of extending the number of LTE/EPS bearers to 15 or 16, in Rel-15 time frame. 

The LS responses from these groups can be summarised as follows
	Group / Meeting
	Tdoc
	Summary

	RAN2 #99bis
	R2-1712066
	Supporting 15 bearers is possible but it would impact MAC header, going less than 15 would be possible by reusing reserved values (in LCID). AS capability indication is needed, beyond FGI20 bit that defined the limit of 8.
Asked whether SA2 specs represent limitations in handling higher no. of  DRBs.

	CT1 #106
	C1-174658
	11 bearers are supported by NAS; EPS bearer context and EPS bearer ID is impacted. 15 bearers can be supported by using currently reserved values EBS(1)..EBS(4) / 1..4. 
Need to handle interworking with Gb & Iu mode. UE capability indication needed to MME; handle legacy UE to new MME and new MME to legacy MME.

	CT4 #80
	C4-175278
	GTP-C supports 11 EPS bearer IDs, 4 more could be added using values currently “reserved”. Legacy entities would reject bearers with those values. Protocol changes would impact MME, SGW, PGW.


None of the working groups have identified any major blocking points or conceptual issues, which means that SA2 should be able to start working on the normative requirements. 
On the other hand, the existing SA2 standards have typically do not provide constraints in terms of numbers, and have limited cases where mismatches would be handled. This have been expressed in SA2’s drafter but postponed response to RAN2, c.f. S2-177554. 
Discussion

Based on the information available so far, we see the following critical aspects to be addressed, also indicating the nodes, interfaces impacted, work groups to be involved.
	
	
	UE capability indicating support for >8 bearers
	Handling 
12>N >8 active LTE bearers
	Handling 
16>N>11 active LTE bearers
	Mobility to UTRAN/GERAN
	Mobility in E-UTRAN / EPC networks/slices with part of nodes supporting the feature

	Nodes
	UE
	X
	X
	X
	X
	X

	
	eNB
	X
	X
	X
	X
	X

	
	MME
	X
	X
	X
	X
	X

	
	SGW
	
	
	X
	
	X

	
	PGW
	
	
	X
	
	X

	Interfaces
	LTE-Uu / AS 
	X
	X
	X
	X
	X

	
	LTE-Uu/ NAS
	X
	X
	X
	X
	X

	
	S1-MME
	
	
	
	
	X

	
	X2
	
	
	
	
	X

	
	S10
	
	
	
	
	X

	
	S11
	
	
	
	
	X

	
	S5
	
	
	
	
	X

	Work groups
	SA2
	X
	X
	X
	X
	X

	
	RAN2
	X
	X
	X
	X
	X

	
	RAN3
	
	
	
	
	X

	
	CT1
	X
	X
	X
	X
	X

	
	CT4
	
	
	X
	X
	X


Conclusion:
It has significantly less complexity to introduce the support of more than 8 LTE/EPS bearers to networks, where all the functional nodes – eNB, MME, SGW, PGW – support this feature. Utilising NFV and network slicing provides opportunities for a network operator for a selective introduction (in particular network slice), without the need to handle these impacts. Most network operators, who require the support of more than 8 bearers, are expected to implement the complete (network wide) or selective (slice oriented) upgrade. 
Supporting gradual introduction for the extended number of bearers would impact more procedures, more interfaces/protocols, more working groups and more technical specifications. The advantage gained will be relevant for a smaller group of network operators.
In order to provide the best outcome for most networks, we propose to split the specification work, along the above options of introducing the feature into a network/network slice. 
Proposal

It is proposed that:

· Normative work is started (with approval to be gained in SA #78) under a new WID for SA, to cover the architecture level adjustments on UE capabilities, mobility management to EUTRAN and GERAN, in operator networks where all E-UTRAN and EPC nodes, or at least all such nodes in relevant network slices will be supporting more than 8 bearers. Telstra provided a draft for such WID document, refer to S2-178604

· Separate study work will be carried out (either in parallel with the above, or afterwards) for addressing the requirements for optimised handling of mobility for UEs with more than 8 bearers in a PLMN (or network slice), where the relevant capabilities are introduced progressively in E-UTRAN/EPC and thus, there can be a mismatch between the source and target node capabilities. Telstra provided a draft for such SID document, refer to S2-178605.
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