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1. Introduction
At last RAN2 meeting，the issue that how many Un DRBs should be supported was discussed[1]~[3]. However, no agreement has been made, since no sufficient evidences show that 8 Un DRBs are not enough. In this paper, we will analyze this issue in more detail and conclude that the number of DRBs should be extended on Un interface.
2. Discussion
2.1. Backhaul link is system bottleneck
How many Un DRBs are needed is mainly depends on whether backhaul link is the bottleneck link. 8 Un DRBs may be enough when backhaul link is not the bottleneck link, because EPS bearers with different QoS requirements can be mapped to the same Un DRB. By setting the schedule parameters of the DRB according to EPS bearer with the highest QoS requirement, the DRB can ensure the QoS requirements of all the EPS bearers mapping on it. When backhaul link is the bottleneck link, some extensions on Un DRB number are required. Since EPS bearers with different QoS requirements should be mapped to the different DRBs to avoid the bearers with high QoS requirements are blocked by those with low QoS requirements. 
In [4]

 REF _Ref263929506 \r \h 
 \* MERGEFORMAT [5]，some system-level simulation results were provided. It was found that the backhaul link is the system bottleneck and the throughput performance of the LTE-Advanced system with type I relay is seriously limited by the backhaul link in some scenarios.
In the following sections of the paper, we will analyze different types of data forwarded over the Un interface case by case to find out how many Un DRBs are needed.

2.2. S1/X2-AP messages

In [2], it has been pointed that:
· For S1/X2-AP messages needs integrity protection provided by PDCP, the S1/X2-AP messages can not be mapped to the same Un DRB with data which needs no integrity protection.

· To avoid head of line blocking, high priority and low priority S1/X2 control plane data should be mapped on different DRBs.

Observation1：2 Un DRBs for S1/X2-AP messages are needed.
2.3. Services of R-UE

Firstly, the service of R-UE can be classified into two categories: GBR services and NGBR services. Services belonging to different categories can not be multiplex into the same DRB.
Secondly, services belonging to each category can be further classified into two types when RLC transfer mode is considered, i.e. RLC_AM and RLC_UM. Even in same category, services belonging to different types can not be multiplex into the same DRB either.

Therefore, the services of R-UEs can be divided into at least four groups:
· GBR & RLC_UM;

· GBR & RLC_AM;

· NGBR & RLC_UM;

· NGBR & RLC_AM;

Each group should be mapped to at least 1 DRB, and different groups cannot be mapped to the same DRB.
When we take a look at the pre-define 9 QCI in [6], it was found that there are some services have to be mapped to different DRBs although they are in the same group.
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.)


As shown in Table 6.1.7 in [6], both QCI 5 and 8 are corresponding to NGBR service and should be transferred using RLC_AM mode over Un interface. But the PDB parameters of the two QCIs are different greatly. If the two QCIs are mapped to the same DRB, the packets of QCI5 may be blocked by packets of QCI8 when Un blocking occurs.
We should notice that operators may need to defend some extra QCIs, which may require more Un DRBs.
Observation2：More than 4 Un DRBs for R-UE’s data are needed.
2.4. OAM data

OAM data is very important to RN. If OAM data is blocked on Un interface, the normal operation of RN can not be maintained. In addition, DeNB and neighbor cell will be affected if RN’s OAM packets are dropped or delayed. Hence, a separate Un DRB should be reserved for OAM data.
Observation3：A separate Un DRB for OAM data is needed.
2.5. Handover forwarding data
In [2][7]，it was pointed that the QoS of handover R-UE may degrade for the delay caused by data forwarding. Therefore, at least 1 additional Un DRB should be used for handover forwarding data to shorten the Un forwarding delay.
Observation4：1 or more Un DRBs for handover forwarding data may be needed.
3. Conclusion
According to the observations in section 2, four observations are given:
Observation1：2 Un DRBs for S1/X2-AP messages are needed.
Observation2：More than 4 Un DRBs for R-UE’s data are needed.
Observation3：A separate Un DRB for OAM data is needed.
Observation4：1 or more Un DRBs for handover forwarding data may be needed.
Take the above into account，we find that 8 Un DRBs is not enough. Therefore, we propose:
Proposal：The number of DRBs should be extended on Un interface.
4. References

[1] R2-102976
Consideration on the requirement of Un RB for S1/X2AP signalling
Huawei


[2] R2-102791
Number of Data Bearers on Un
CATT

[3] R2-102971
Number of Un Radio Bearers and Uu to Un Mapping
Qualcomm Incorporated
[4] R1-094824
Relay performance evaluation
CMCC

[5] R1-094687
Relay System Performance for Downlink with Latest Link Models
Motorola
[6] TS 23.203 
3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Policy and charging control architecture 
[7] R3-101545
UE mobility Delay in RN  ZTE
PAGE  
2
R2-103596

