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1. Introduction 
It has been specified in [1] that RRC manages the uplink rate control function by giving each bearer (or logical channel) a priority and a Prioritized Bit Rate(PBR), and MAC implements a token bucket mechanism to ensure that the UL resource is shared among logical channels according to their priorities and PBR settings. When carrying out the logical channel prioritization procedure, MAC follows the sequence below to serve the UL resource to all logical channels:

1. All the radio bearer(s) in decreasing priority order up to their PBR;

2. All the radio bearer(s) in decreasing priority order for the remaining resources assigned by the grant. 
When type 1 Relay Node exists in the system, an extra air interface Un is introduced and cascaded with Uu. The same uplink rate control is supposed to be applied in Un too. Un and Uu bearer configuration are pretty much independent. The donor eNB, which controls the Un configurations, doesn’t have much knowledge on Uu configurations, which are controlled by RN. 
In this contribution we are trying to raise a concern about the possible mis-match between Un and Uu logical channel configurations which is common for all relay architecture alternatives.
2. Discussion
In Un interface, when donor eNB decides to create a radio bearer, it signals the logical channel configuration parameters (priority, PBR, BSD) in the RRCConnectionReconfiguraiton message. And RN does the same thing to create bearers in Uu interface. eNB and RN give the PBR and BSD parameters according to their own algorithms, and the values don’t have to be relevant to the bit rate parameters of  the S1 bearers. 
Un bearers and Uu bearers are not independent from each other, and Uu bearers are mapped to certain Un bearers following some rules (per QoS, per UE or one-to-one). However, the uplink logical channel configurations are independently done for Un and Uu, by eNB and RN respectively. And furthermore, the RN may not know exactly the mapping relationship between Uu and Un bearers when it creates the Uu bearers and do the configuration.  The question is, will it cause problems or deficiency in UL transmission if the Un logical channel configurations don’t match those of Uu bearers? We’ll be analyzing a few simple and typical examples to look into the issue. And please note that these examples don’t limit themselves to specific architecture alternatives.
2.1. Example 1: one Uu bearer mapped to one Un bearer

[image: image1.emf]RN  eNB UE

Uu Bearer

Un Bearer

PBR = 32Kbps

BSD = 100ms

PBR = 16Kbps

BSD = 50ms


Fig 1

Fig 1 illustrates the simplest example that a Uu bearer is mapped to a Un bearer, and logical channel configuration parameters are set as written in the figure.  

It does no harm to assume that both the Uu and Un bearers are of low priority, and in the Uu interface the resource is abundant while in the Un interface the resource is pretty tight. So in Uu interface at least 32Kbps rate or even more than that could be achieved for UL transmission, but in Un interface it may just have no more than 16Kbps for this bearer. A lot of UL data has to be accumulated in RN and finally dropped if the Un resource keeps short for a long period of time, and it could be mitigated if the PBR of Uu bearer is set to a more proper value, such as 16Kpbs or 8Kbps. 
And let’s also look at the BSD parameter which specifies the depth of token bucket. The maximum data that can be sent in 1 TTI for the Uu bearer is 32Kbps × 100ms = 3.2K bits, and for Un bearer it is 16Kbps × 50ms = 0.8K bits which is much smaller than Uu’s. If there is a large amount of burst data coming from the Uu bearer, it has to be sent over a period of time on Un bearer even Un has sufficient resource.
From above analysis, our observations are:

1. It could cause problem if PBR of Un bearer is smaller than that of its corresponding Uu bearer, especially when the Un resource is not sufficient enough.

2. the mis-match of PBR×BSD result between Un and Uu bearers may not have much impact except for burst data services, but it is still preferable to have well matched PBR×BSD parameters.
Proposal 1: The PBR value (or aggregated value) of Uu bearer(s) should not exceed the PBR value of the corresponding Un bearer. The same rule may be preferred for PBR×BSD value too.

2.2. Example 2: multiple Uu bearers mapped to one Un bearer
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Fig 2
Following the similar analysis in example 1, we can conclude that, if multiple Uu bearers are linked to one Un bearer, the aggregation of PBRs of Uu bearers should not exceed PBR of the Un bearer.
2.3. Example 3: new Uu bearers are added
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Fig 3

As illustrated in Fig 3, originally there were 2 Uu bearers mapped to one Un bearer, and the PBR, BSD parameters were very well matched. Then RN needs to add a new Uu bearer which is supposed to be mapped to the same Un bearer. Though donor eNB may have chance to re-config the Un bearer with new PBR/BSD parameters, it has no idea what the PBR/BSD of the new Uu bearer would be like. The PBR/BSD of re-configured Un bearer may not match aggregated values of 3 Uu bearers any more.  In Fig 3, the PBR of Un bearer is changed from 16Kbps to 32Kbps, which is still smaller than the aggregated PBR (48Kbps) of Uu bearers.
3. Conclusion 

In this contribution, we analyzed the possible impact that mis-matched PBR/BSD parameters between Un and Un bearers may have on UL data transmission through a few typical examples, and reached some conclusions that:
Proposal 1: the PBR value (or aggregated value) of Uu bearer(s) should not exceed the PBR value of the corresponding Un bearer. The same rule may be preferred for PBR×BSD value too.
Proposal 2: If proposal 1 is agreed, some mechanism should be introduced to ensure that Uu logical channel settings always match the Un logical channel settings. 
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