3GPP TSG-RAN WG2 Meeting #66bis
R2-093888
Los Angeles, USA, June 29th – July 3th 2009   



Agenda Item:
7.4
Source: 
ZTE

Title:  
Qos control over Un
Document for:
Discussion and Decision

1 Introduction
During email discussion of relay architecture one of the performance aspects for evaluation is QoS over Un interface. Assuming affect on end to end QoS due to introducing single hop or even multiple hop relay is transparent to UE i.e. end to end QoS between UE and S/P-GW is not changed, it is worth to discuss how can AS layer enforce these QoS e.g. delay budget. This document try to raise this issue based on some discussion on two basic types of relay architecture.  
2 Discussion UE’s EPS bearer Qos over Un 
2.1 Overview
Here are the Standardized QCI characteristics of end-to-end QoS parameter between UE and PCEF:

· Resource Type (GBR or Non-GBR);

· Priority;

· Packet Delay Budget;

· Packet Error Loss Rate.

[image: image1.emf] 

Access Network (B side)  

IP  

Application / Service Level  

Send/  Rcv  

Access Network (A side)  

Send/  Rcv  

UE  

PDN  

G W  

Scope of the standardized  

QCI characteristics  

UE  

PDN  

GW  

Scope of the standardized  

QCI characteristics  

Backbone  

IP  

Application / Service Level  

Send/  Rcv  

Access Network (A side)  

Send/  Rcv  

UE  

PDN  

GW  

Scope of the standardized  

QCI cha racteristics  

Server  

Backbone  

Access Network (B side)  

IP  

Application / Service Level  

Send/  Rcv  

Access Network (A side)  

Send/  Rcv  

UE  

PDN  

GW  

Scope of the standardized  

QCI characteristics  

UE  

PDN  

GW  

Scope of the standardized  

QCI characteristics  

Backbone  

Access Network (B side)  

IP  

Application / Service Level  

Send/  Rcv  

Access Network (A side)  

Send/  Rcv  

UE  

PDN  

GW  

Scope of the standardized  

QCI characteristics  

UE  

PCEF  

Scope of the standardized  

QCI characteristics  

UE  

PDN  

GW  

Scope of the stand ardized  

QCI characteristics  

UE  

PCEF  

Scope of the standardized  

QCI characteristics  

Backbone  

IP  

Application / Service Level  

Send/  Rcv  

Access Network (A side)  

Send/  Rcv  

UE  

PDN  

GW  

Scope of the standardized  

QCI characteristics  

Se rver  

Backbone  

IP  

Application / Service Level  

Send/  Rcv  

Access Network (A side)  

Send/  Rcv  

UE  

PDN  

Scope of the standardized  

QCI characteristics  

UE  

PCEF  

Scope of the standardized  

QCI characteristics  

Server  

Backbone  


Figure 1 QCI scope of end-to-end QoS
There end to end QoS e.g.packet delay Budget (PDB) and packet error loss rate (PELR)can be further split into two parts:

QoS Part1: between UE and eNB

QoS Part2: between eNB and P-GW which consist of S1 bearer and S5/S8 bearer in Figure 2.

QoS part2 is sort of “static QoS”. For example the PDB of part2 is 20ms and packet error loss rate (PELR) should be negligible [2]. So eNB would can enforce end to end QoS by enforcing QoS part 1 after considering QoS part 2. For example the PDB of QCI=1 is 100ms, so the PDB of QoS part 1 i.e. PDB between UE and eNB should be 80ms=100ms-20ms. It is noticed that the boundary of static QoS part2 is where the S1 protocol is terminated.
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Figure 2: EPS Bear Qos architecture without Relay

2.2 Affect on end to end QoS after introducing Relay node
When relay is introduced two aspects will affect the enforcement of end to end QoS:

1, one or more AS node is inserted which means one or more Un interface is inserted

2, S1 interface is terminated either in DeNB or relay node.

Total 4 alternatives are proposed and discussed during email discussion. And basically these 4 solutions can be further categories as two basic solutions based on where S1 protocol is terminated:

Soltuion1: S1 is terminated in the DeNB (alternative 4) as depicted in Figure 3

Solution2 : S1 is terminated in the relay (alternative 1,2,3) as depicted in Fiugre 4.

For both soluiton1 and solution2 are facing the similar channelling of enforcement the legacy end to end QoS.
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Figure 3: S1 termination in DeNB

If S1 is terminated on DeNB the QoS part2 is not changed. So DeNB have to enforce QoS part 1 between Uu and Un interface. If Un radio bearer is established temporarily then it sounds quite natural that DeNB make the decision how to split the QoS between Un interface and Uu interface. And the QoS part of Uu interface is transferred to RN via Un. Or if Un radio bearer is established in advance then RN could also be a decision-maker just like eNB before introducing relay node.
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Figure 4: S1 termination in Relay

If S1 is terminated on relay then it looks like QoS part2 consist of Un interface too. However it is quite challenging. For example the PDB of QoS part2 is 20ms. It seems impossible only 20ms is delayed when one packet go through S5/8,S1 and Un interface. If Un bearer is established temporarily then QoS part2 can be semi-static. Since S1 is terminated on relay the QoS of Un interface will be negotiated between RN and DeNB so RN can decide what exact the QoS of Uu interface. if Un bearer is established in advance the QoS part2 is still static the difference is the content will be updated to cover Un interface.
3 Conclusion

The solutions so far in email discussion all face the similar challenging to enforce end to end QoS. We kindly ask RAN2 to consider this issue when discussing relay architecture and further stage 3 working of Un interface.
4 References

[1] 36.300  E-UTRAN Stage 2.
[2] TS 23.203  Policy and charging control architecture.

3/3
2009-06-23

_1307193137.vsd
�

UE’S P-GW (PCEF)


UE’s S-GW


UE


 eNB


UE’s EPS Bearer


Uu


S5/S8


S1


E-UTRAN


EPC


Uu RB Bearer


S1 Bearer


S5/S8 Bearer


EPS bearer of Static Qos part


Uu Bear part



_1307193233.vsd
UE


UE’S P-GW (PCEF)


UE’s S-GW


Relay


 DeNB


UE’s EPS Bearer


Uu


S5/S8


S1


E-UTRAN


EPC


S5/S8 Bearer


Un


Uu Bearer


S1 Bearer


Un Bearer


Static Qos Part


Still Uu Bear Part ?


Uu Bearer



_1272861640.doc

[image: image3.emf]

Backbone







Server







QCI characteristics







Scope of the standardized







PCEF







UE







QCI characteristics







Scope of the standardized







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Backbone







Server







QCI characteristics







Scope of the standardized







GW







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Backbone







QCI characteristics







Scope of the standardized







PCEF







UE







QCI characteristics







Scope of the standardized







GW







PDN







UE







QCI characteristics







Scope of the standardized







PCEF







UE







QCI characteristics







Scope of the standardized







GW







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Access Network (B side)







Backbone







QCI characteristics







Scope of the standardized







GW







PDN







UE







QCI characteristics







Scope of the standardized







GW







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Access Network (B side)







Backbone







Server







QCI characteristics







Scope of the standardized







GW







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Backbone







QCI characteristics







Scope of the standardized







GW







PDN







UE







QCI characteristics







Scope of the standardized







GW







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Access Network (B side)











[image: image1][image: image2.emf]
_1306736061.vsd
选择框并键入文字。拖动控制手柄可更改框的宽度和高度。�

Relay Node(with S1 Termination)


UE’S P-GW


UE’s S-GW


Relay’s P-GW



UE


Donor Enb


Uu Bearer


UE’s EPS Bearer


Static Qos Part ?


Uu


IP Bearer


Un Bearer


Static Qos


E-UTRAN


EPC


UE ‘s S1 Bearer


S5/S8 Bearer


Un


Relay’s E-RAB Bearer


Ip Bearer


Uu Bear part


Un Bear part


Uu Bear part



