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Abstract of the contribution: one open issue in 23.401 is the handling of the default bearers as E-UTRAN capable UE’s attach to 2G/3G and then need to move to E-UTRAN. This paper proposes that for UE’s complying to rel-8 specifications, a “default bearer” concept is introduced also for 2G/3G access, by always setting up a PDP context semantically equivalent to a default bearer for each PDN a UE is connected to.
Introduction

The current version of 23.401 contains this editor’s note:
============================================================================
5.3.2.2
UTRAN/GERAN Initial Attach

When a UE attaches to UTRAN/GERAN, it executes the normal attach procedure as defined in TS 23.060 [7]. When the UE needs an IP address, it initiates PDP context activation procedure as defined in TS 23.060 [7].

Editor's note:
It is FFS how to handle the case when the UE changes to E-UTRAN access when it only has a PDP context over GERAN/UTRAN which maps to a GBR bearer over E-UTRAN.

=============================================================================
Also, in section 5.3.3 Tracking area update procedure one can read:
=============================================================================

8.
The MME constructs an MM context for the UE. The MME verifies the EPS bearer status received from the UE with the bearer contexts received from the old MME/old S4 SGSN and releases any network resources related to EPS bearers that are not active in the UE. If there is no bearer context suitable for default bearer or no bearer context at all, the MME rejects the TAU Request. If the new MME selected a new Serving GW it sends a Create Bearer Request (IMSI, bearer contexts, MME Context ID, Type, the Protocol Type over S5/S8) message to the selected new Serving GW. The PDN GW address and DL TFT (for PMIP-based S5/S8) are indicated in the bearer Contexts. Type indicates to the Serving GW to send the Update Bearer Request the PDN GW. The Protocol Type over S5/S8 is provided to Serving GW which protocol should be used over S5/S8 interface.

Editor's note:
It is FFS whether a TAU Accept can be done instead with an indication that default bearer is not established.

============================================================================

Similar issues are identified by other notes in 23.401.

This contribution proposes a solution that would allow resolving the issue identified in these notes.

Discussion

The reason why a potential mismatch between the bearer status in UTRAN/GERAN and E-UTRAN exist, lies in the fact that the concept of default bearer has been introduced in rel-8 in the EPS, and was not defined for 2G/3G networks.

However, for a dual mode UE attaching to the EPC or a normal SGSN, it makes sense to have a uniform UE behaviour whether it attaches to the EPC from the E-UTRAN or from any of the legacy  3GPP accesses. It is assumed in fact that such a UE would have a 2G/3G protocol stack compliant to Rel-8, in addition to the E-UTRAN stack, so it is conceivable that it is possible to introduce a predictable UE and network behaviour on 2G/3G accesses and that the potential mismatch should not occur. As such, the way to resolve this open issue is to make sure that indeed a PDP context/EPS bearer exists for any PDN a multimode E-UTRAN/2G/3G UE is connected to, compatible with the definition of default bearer.  This makes also perfect sense as applications on the SGi interface and the PGW are modelled to assume the existence of a default bearer and the presence of a default bearer while the UE is in the EUTRAN and its absence when the UE is in other 3GPP accesses may constitute a problem, e.g. because a match all context may not be available anymore if all bearers on the legacy accesses are providing GBR kind of QoS (assuming the default bearer was indeed using a match all DL/UL filter packet filter in E-UTRAN for the specific PDN served by the SGi).
This is the definition of default EPS bearer:

=====================================================================================
“One EPS bearer is established when the UE connects to a PDN, and that remains established throughout the lifetime of the PDN connection to provide the UE with always-on IP connectivity to that PDN. That bearer is referred to as the default bearer. Any additional EPS bearer that is established to the same PDN is referred to as a dedicated bearer. The distinction between default and dedicated bearers should be transparent to the access network (e.g. E-UTRAN).”

“The initial bearer level QoS parameter values of the default bearer are assigned by the network, based on subscription data (in case of E-UTRAN the MME sets those initial values based on subscription data retrieved from HSS). The PCEF may change those values based in interaction with the PCRF or based on local configuration.”

“A dedicated bearer can either be a GBR or a Non-GBR bearer. A default bearer shall be a Non-GBR bearer.

NOTE 4:
A default bearer remains permanently established to provide the UE with always-on IP connectivity to a certain PDN. That motivates the restriction of a default bearer to bearer type Non-GBR.”

=====================================================================================
It is then clear that a default PDP context should be established with a QoS profile with traffic class of Interactive or Background, as per the agreed mapping rules between QCI’s and pre-rel-8 QoS profile documented in the table here below from TS 23.401.
Table E-1: Mapping between standardized QCIs and pre-Rel-8 QoS parameter values

	QCI
	Traffic
Class
	Traffic
Handling
Priority
	Signaling
Indication
	Source
Statistics
Descriptor

	1
	Conversational
	N/A
	N/A
	Speech

	2
	Conversational
	N/A
	N/A
	Unknown

	FFS
	Streaming
	N/A
	N/A
	Speech

	3
	Streaming
	N/A
	N/A
	Unknown

	5
	Interactive
	1
	Yes
	N/A

	7
	Interactive
	1
	No
	N/A

	6
	Interactive
	2
	No
	N/A

	8
	Interactive
	3
	No
	N/A

	9
	Background
	N/A
	N/A
	N/A


In fact QCIs 5 through 9 are of NGBR nature (see table Below on the standardized QCI characteristics from TS 23.203)

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

	4
(NOTE 3)
	
	3
	50 ms
	10-3
	Real Time Gaming

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

	6
(NOTE 3)
	
	
7
	
100 ms
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	7
(NOTE 4)
	Non-GBR
	6
	
	
	
Video (Buffered Streaming)

	8
(NOTE 5)
	
	8
	300 ms
	10-6
	TCP-based
(e.g., www, e-mail, chat, ftp,

p2p file sharing, progressive video, etc.)



	9
(NOTE 6)
	
	9
	
	
	

	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.


If the Concept that a multimode legacy 3GPP/E-UTRAN UE compliant to rel-8 of the specifications always establishes a “default PDP context” with traffic class of Interactive or Background when attaching to the EPC from 2G/3G access, or when establishing connectivity to any PDN, is accepted, then Alcatel-Lucent volunteers to generate the necessary CR’s to 3G TS 23.060 and 3G TS 23.401. It should be noted that this is not impacting the UTRAN or the legacy core, other than by the introduction of the concept of default PDP context subscription information in the HSS for every subscribed PDN, which anyhow is necessary for the EPC capable HSS.
Conclusion

This paper discusses the open issue of the handling of default bearers in mixed 2G/3G and E-UTRAN environment and proposes the adoption of the “default bearer concept” also for an E-UTRAN/legacy 3GPP multimode UE’s when it attaches to the EPC via legacy 3GPP accesses. If this is accepted, then Alcatel-lucent volunteers to draft the necessary CR’s to 23.060 (and 23.401)
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