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Abstract of the contribution: This paper discusses the open issues related to QoS for unicast bearers and proposes a resolution.
1. Discussion
The TR has the following two open issues:
As GCSE has certain delay requirements for unicast delivery, it is desirable for eNB to be made aware of these at the radio bearer establishment/modification. This allows the eNB to apply per-UE connected mode DRX of e.g. 320ms as described in Solution 2 (subclause 6.2) with the intention of achieving decent PTT delays while also achieving reasonable battery life. How eNB can be made aware of this requirement and what information is needed is FFS.
NOTE:    It is FFS for RAN to determine if such information can also be used for optimizing its call admission control.
1.1
Delay requirement
Each QCI implies a certain delay requirement, i.e. if the existing QCIs don’t cover the delay requirement needed then either 3GPP can define a new QCI or an operator specific QCI can be configured throughout the PLMN. 

The standardized QCIs are described in TS 23.203 Table 6.1.7 which is copied below.
“Table 6.1.7: Standardized QCI characteristics” from 23.203

	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:
If the network supports Multimedia Priority Services (MPS) then this QCI could be used for the prioritization of non real-time data (i.e. most typically TCP-based services/applications) of MPS subscribers.

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.


It can be noted that there are both GBR QCIs and nonGBR QCIs which can satisfy the delay requirements.
Proposal 1: The eNB gets aware of the Packet Delay Budget requirement from the used QCI. Either GBR or non-GBR QCIs can be used. If none of the standardized QCIs satisfy the delay requirements then an operator specific QCI can be used.

1.2 Admission control

The admission control is decided by taking the available QoS parameters such as ARP and QCI into account. It has been discussed that further optimizations could be achieved, potentially by passing further information from the CN to RAN. It has not yet been proven how any additional information can properly influence the admission control, and the proposal would in principle not only be valid for GCSE as if there is an issue it would be applicable for other use cases as well.
As the proposal would impact the basics of the 3GPP QoS model and the proposal is to perform a better resource utilization it is proposed that such discussions should not be progressed as part of the Rel-12 GCSE work.

Proposal 2: Work on admission control optimizations is not progressed as part of the Rel-12 GCSE_LTE work.
2. Proposal

It is proposed to discuss and agree on the following proposals:

Proposal 1: The eNB gets aware of the Packet Delay Budget requirement from the used QCI. Either GBR or non-GBR QCIs can be used. If none of the standardized QCIs satisfy the delay requirements then an operator specific QCI can be used.
Proposal 2: Work on admission control optimizations is not progressed as part of the Rel-12 GCSE_LTE work.
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