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1
Description of the Default Bearer issue
Issue 1: Default Bearer issue at Attach time

The initial Context setup has been clarified to fail in case “at least one non-GBR bearer cannot be established”. However the eNB could be requested two non-GBR bearers and establish the one that is not the default bearer. 
In this case the Attach cannot be successful:
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Whereas the Initial Context Setup is said successful for the MME, the Attach Accept has not been delivered and the Attach Complete will not be received leading to a discrepancy between NAS and AS in UE and MME.
The solution for the MME to get out of this is to release what has been established. This leads to increased call drop which is hardly acceptable.

Issue 2: Default Bearer issue at pre-emption
Even during the lifetime of connections, the knowledge of the default bearer is necessary in the eNB in order to make safe pre-emptions. Indeed, like in UMTS the RNC could pre-empt at a point of time an interactive/background RAB, it is possible in LTE that an eNB decide to pre-empt at a point of time a non-GBR E-RAB. 
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If all non-GBR bearers are treated in a not discriminated way, there is a non negligible chance that the default bearer of a UE is removed. 
2
Solution
The Initial Context Setup should be successful only if the default bearer can be established which also means that the Attach Accept will be delivered to the UE.

However this means for the eNB to be capable to discriminate which one among the bearers to be setup for a UE is the default bearer (eNB cannot sniff the NAS PDU). 

Later on, this discrimination will then also help the eNB to not pre-empt a default bearer.

Several solutions are possible:
Solution 1: determine the Default Bearer from the QCI
The following table can be found in TS23203:

Table 6.1.7: Standardized QCI characteristics

	QCI
	Resource Type
	Priority
	Packet Delay Budget (NOTE 1)
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3)
	
	3
	50 ms
	10-3
	Real Time Gaming

	4
(NOTE 3)
	
	5
	300 ms
	10-6
	Non-Conversational Video (Buffered Streaming)

	5
(NOTE 3)
	
	1
	100 ms
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	

300 ms
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)

	NOTE 1:
A delay of 20 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. This delay is the average between the case where the PCEF is located "close" to the radio base station (roughly 10 ms) and the case where the PCEF is located "far" from the radio base station, e.g. in case of roaming with home routed traffic (the one-way packet delay between Europe and the US west coast is roughly 50 ms). The average takes into account that roaming is a less typical scenario. It is expected that subtracting this average delay of 20 ms from a given PDB will lead to desired end-to-end performance in most typical cases. Also, note that the PDB defines an upper bound. Actual packet delays - in particular for GBR traffic - should typically be lower than the PDB specified for a QCI as long as the UE has sufficient radio channel quality.

NOTE 2:
The rate of non congestion related packet losses that may occur between a radio base station and a PCEF should be regarded to be negligible. A PELR value specified for a standardized QCI therefore applies completely to the radio interface between a UE and radio base station.

NOTE 3:
This QCI is typically associated with an operator controlled service, i.e., a service where the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. In case of E-UTRAN this is the point in time when a corresponding dedicated EPS bearer is established / modified.

NOTE 4:
This QCI could be used for prioritization of specific services according to operator configuration.

NOTE 5:
This QCI could be used for a dedicated "premium bearer" (e.g. associated with premium content) for any subscriber / subscriber group. Also in this case, the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. Alternatively, this QCI could be used for the default bearer of a UE/PDN for "premium subscribers".

NOTE 6:
This QCI is typically used for the default bearer of a UE/PDN for non privileged subscribers. Note that AMBR can be used as a "tool" to provide subscriber differentiation between subscriber groups connected to the same PDN with the same QCI on the default bearer.


As one can see, the default bearer could be either QCI= 5, 8 or 9. One cannot deduce faithfully the default bearer from the QCI.

Solution 2: use the ARP
The ARP is normally used for CAC. A “NOTE” could be added that specify that the MME shall reserve the priority level 1 for the default bearer only.

However the ARP should be flexibly set by the MME. It is not recommended to mix different concepts and say start to “reserve values“ like priority level=1 is reserved only for the default bearer forever and in all circumstances. Each operator should have the ability to set its own policy wrt the allocation of ARP values according to the QoS differentiation they desire.
Solution 3: Use an indicator in the UE CONTEXT SETUP message
An indicator discriminates which one of the bearers to be setup is the default bearer.
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3
Conclusion
This paper has shown that the eNB needs to determine which one is the default bearer at INITIAL CONTEXT SETUP among the bearers to be setup. 
The QCI or ARP cannot be trusted faithfully and another solution is welcome. One solution could be that the MME indicates the default bearer in the Initial Context Setup message by a flag (like in solution 3). This indication could be included for example as part of the QoS parameters as per attached CR in tdoc R3-090095.
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