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1 Introduction

In this contribution, we propose a CoMP/JP
 scheme for a class of UEs
 to receive data streams in multiple radio bearers originating from different cells. This scheme allows easy control of the total QoS
 in wired and wireless networks and also maximizes the spectrum efficiency in radio links with the inter-band CA
.
2 Discussion

The characteristics of radio bearers differ according to the radio propagation environments; thus, the radio bearers in macro and pico cells also differ from each other. These bearer differences should be adequately exploited to deliver different QoS data streams. For example, a high data rate transmission requires a high transmit/receive power, so the propagation distance/cell radius should be short; therefore, a radio bearer in a pico cell is adequate for this context. Conversely, it is natural for low data rates to be transmitted and received in macro cells. As a result, different radio bearer channels can be exploited for macro and pico cells by assigning different values of the QoS related parameters such as QCI
, ARP
, etc.

For example, a UE simultaneously communicates through a mobile video phone and browses the web. In this case, the QoS required for the video phone and the web browsing data is different; thus, different QoS parameter values must be assigned for each radio bearer. In the same manner, the H.264 SVC data stream can be split into different QoS data streams and two types of data stream layers are assumed in this contribution. One is the (essential) base layer that consists of a low rate but highly reliable data stream; the other is an (quality) enhanced layer that consists of a high rate but less reliable data stream. These layers are assigned for different radio bearers with different QoS parameter values. That is, the base layer is transmitted from the radio bearer of macro cells and the enhanced layer is transmitted from that of pico cells. By matching the characteristics of each layer with those from each radio bearer, the utilization efficiency can be maximized for the radio spectrum [1].
Another example is a streaming video system that consists of a video server located in a (wired) IP network and a user video terminal, UE, in a (wireless) LTE network; the system can be seen as a service system in a unified wired and wireless network. In the same manner described above, the total QoS can be easily controlled by mapping the multiple stream layers of the H.264 SVC with different QoSs for each layer as follows [1]. At first, in the IP network, each SVC layer stream can be matched with each QoS by mapping the priority bit/flow table in the IPv4 TOS
 or IPv6 message format. Then, in the LTE network, the corresponding QCI and ARP can be defined and mapped for each layer stream, and this can be implemented easily with the existing LTE functions [1].
However, according to the fittest mapping rule described above, the base layer data is transmitted through the macro cell radio bearer and the enhanced layer is transmitted through the pico cell radio bearer. These two radio bearer streams arrive at the UE simultaneously; thus, the UE requires the CoMP/JP function to receive and process multiple bearer streams through the macro and pico cells as shown in Fig. 1. In the figure, the elements of the CoMP cooperating set are  eNB (macro cell) and RRH (pico cell) where the RRH does not have it’s own cell id. Naturally, this scheme is also applicable to the case of macro-pico and macro-macro, each with own cell id but fiber connection, and also the case of macro-pico and macro-macro with more typical X2 connection latencies
 

 
Fig. 1. Example of UE receiving multiple radio bearer data streams 
with CoMP/JP in macro and pico cell environments.
3 Conclusion

As a result, the CoMP/JP scheme is proposed for some classes of UEs to receive data streams in multiple radio bearers originating from different cells. This scheme allows easy control of the total QoS in wired and wireless networks and also maximizes the spectrum efficiency in radio links. Furthermore, for different frequency spectrums between macro and pico cells that are not adjacent, the CoMP/JP scheme described in this contribution can maximize the efficiency of the spectrum utilization.
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