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1. Introduction
During the last several RAN2 meetings, it has been discussed extensively whether more than 8 Un-DRBs should be supported for Rel-10. Some companies suggest supporting 8 Un-DRBs in order to minimize standard and product impacts of relay [1]
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 \* MERGEFORMAT [2], other companies suggest supporting more than 8 Un-DRBs to provide higher Un performance[3]~[5]. At the last RAN2 meeting, it has been agreed that 8 or 11 Un-DRBs will be supported for Rel-10, and the choice between 8 and 11 will be made at the RAN2#71 meeting. 

In this contribution, we analyze how the number of the Un-DRBs affects user experience and the resource efficiency, and the specification impact caused by extending Un-DRB number. Based on the analysis, we propose to extend the maximum number of the Un-DRBs to 11.
2. Discussion
2.1. User experience
Various services with different transmission requirements, such as RLC mode, data rate requirement (GRB/NGBR), scheduling priority, are transferred over Un link. We divide these services into four groups: RLC-AM and GBR service group, RLC-AM and NGBR service group, RLC-UM and GBR service group, RLC-UM and NGBR service group. Services belonging to different groups can’t be multiplexed to one Un-DRB.

In another word, only the services from the same group can be multiplexed to one Un-DRB.  If 8 Un-DRBs are supported, only 2 Un-DRBs can be used for each group in average even if reserve no dedicated Un-DRB for the S1/X2-AP messages which require special treatment. In this situation, we have to multiplex services with greatly different scheduling priority to one Un-DRB. The Un link is a wireless link, and sometimes the link quality may be degraded. The degraded link quality will decrease the capacities of Un link and cause congestion. Multiplex services with greatly different scheduling priority to one Un-DRB will make high priority data be congested by low priority data and cause bad user experience.

The above problem can be alleviated by increasing the Un-DRB number.
Observation1：Increasing the number of Un-DRBs will be helpful to improve the user experience.
2.2. Resource efficiency
a. Radio resource efficiency
Since the number of Un bearers may be smaller than the QCIs an operator used, it seems unavoidable to map the UE EPS bearers belonging to different QCIs to one DRB over Un interface. 

However, the many-to-1 mapping method will cause low radio resource efficiency. When UE EPS bearers belonging to different QCI are mapped to a single Un DRB, the Un DRB should provide service according to the highest QCI requirement to satisfy all the UE bearers mapped on it. Hence, the QCI of some UE bearers, which require low QCI, are promoted. The promotion of QCI is in the cost of consuming more radio resource. 

Increasing the number of Un DRB is helpful to avoid mapping bearers with large different QCI requirements to one Un DRB. Therefore, increasing the number of Un DRB will improve the Un radio resource efficiency.

b. Computing resource efficiency
It is widely recognized that S1-AP and X2-AP messages should be integrity protected on Un interface. Meanwhile user plane data doesn’t need integrity protection. 

If S1-AP and X2-AP messages share one DRB with user plane data on the Un interface, the user plane data will also be integrity protected for PDCP layer can’t distinguish the S1-AP and X2-AP messages from the user data. The extra integrity protected operation will waste the computing resource of DeNB and RN. The more user data maps to the Un DRB performing integrity protection, the more computing resource are wasted.
Increasing the number of Un DRB is helpful to avoid S1-AP and X2-AP messages to share the same Un DRB with user data. Therefore, increasing the number of Un DRB will improve the compute resource efficiency.

Observation2：The resource efficiency can be improved by increasing the number of Un-DRBs.

2.3. Specification impacts of Un-DRB number extension 

One may concern about the specification impact of Un-DRB number extension. Therefore, we checked the NAS, RRC and MAC specifications and found that no big impact would be introduced. 
a. NAS specification: NO impact
NAS specification has already supported up to 11 EPS bearers for one UE/RN [6]. 
b. RRC specification: SMALL impact
In RRC specification, some IEs, such as: max DRB, DRB-Identity, have already supported up to 11 DRB. As illustrated following [7]:
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INTEGER ::= 11
-- Maximum number of Data Radio Bearers

DRB-Identity ::=




INTEGER (1..32)

We only find one IE, logicalChannelIdentity, need to be extended. 



logicalChannelIdentity



INTEGER (3..10)

,

c. MAC specification: SMALL impact
Currently, there are 15 LCID codepoints reserved for uplink and 17 LCID codepoints reserved for downlink[8]. To extend the max DRB number form 8 to 11, only 3 reserved LCID codepoints are needed. Therefore, it’s not difficult to extend Un DRB number in MAC layer.

Observation3: Extend the maximum number of Un-DRBs to 11 will introduce little impact to legacy specifications.
3. Conclusion
In this contribution, how Un-DRB number affects the Un performance and the resource efficiency are analyzed. And the specification impacts of Un-DRB number extension are also discussed. From the analysis, we have following observations:
Observation1: Increasing the number of Un-DRBs will be helpful to improve the user experience.
Observation2: The resource efficiency can be improved by increasing the number of Un-DRBs.

Observation3: Extend the maximum number of Un-DRBs to 11 will introduce little impact to legacy specifications.
Take the above observations into account, we propose:
Proposal: Extend the maximum Un DRB number to 11.
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