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1 Introduction

The WID on enhanced signaling for inter-eNB CoMP was approved in RAN#64 [1]. The objective of the WI is as follows:
“RAN WG3 specifies the following signaling for enhanced support of inter-eNB CoMP taking into account limitations of existing X2 interface.

· Enhanced RNTP signaling between eNBs 

· Information granularity of the Enhanced RNTP is extended to the frequency/time domain

· ….

· Information in the Enhanced RNTP is (optionally multi-level) transmit power threshold for only the sender eNB

· Necessary granularity of transmit power threshold and levels: same set as the current RNTP 

Introduction

In this contribution we discuss the coding of eRNTP stage 3 as reflected in the contributions R3-150645 [2] and R3-150646 [3]. The purpose of the coding is to satisfy the characteristics and requirements of:
· Small cell traffic

· Limitations of the backhaul possibilities with ADSL/VDSL backhaul.
In addition, is explained the use of two power levels in eRNTP encoding.

We note that the simulations in RAN1 have shown high performance improvements when applying the two power level approach.
eRNTP with one power level

The basic assumption is that in the case of the small cells there are a small number of users and the resource usage will depend on the actual user traffic.

If the user traffic is high (WEB browsing for example), the eNB can indicate that less resources are almost blank (AB).
If suddenly the user traffic is lower (voice, SMS), the number of almost blank time-frequency resources can become higher.

From message p.o.v., this translates in sending from time to time the resource usage over the entire 40 subframes and to timely update the usage only for those resources which change the usage mode.

An example of scheduling and eRNTP policy is shown in Figure 1.
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Figure 1   Example of traffic scheduling and eRNTP information for one power level
In Situation 1, the eNB reserves almost blank time-frequency resources (AB) such to allow a fast resource allocation in case of a sudden traffic increase. AB resources are reserved in subframes 0, 1, 2, 5, 7, 8.
In Situation 2, the overall traffic is lower in subframes 0, 1, 2 and the eNB can reserve more resources for almost blank operation in these subframes.

In order to reduce the message overhead, in eRNTP message will be up-dated only the changes to the previous allocation, i.e. only the changes to the subframes 0,1, 2 while assuming a periodicity explicitly declared in a dedicated parameter, for example, 20 subframes.

We note that in CoMP Information IE the Periodicity parameter is missing, such that in practice, for this example, is needed to send twice the eRNTP information for the three subframes.
eRNTP with two power levels

The disadvantage of the previous approach is that the interfered eNB has no idea which resources are actually used and from those used which resources could create high interference.

To fix this problem, is introduced an additional power level, which is intended to represent the high power transmissions which actually may create interference. Given the two bits available for power coding, it is possible to represent both reserved AB resources and actual traffic.
Figure 2 provides an example.
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Figure 2  Example of traffic scheduling and eRNTP information for two power levels
The first observation is that now an interfered base station has a clear view of the interfering transmissions of the eNB sending the eRNTP and can adjust its own traffic scheduling without waiting for the CSI measurement results.

Regarding the coding, it can be observed that the resources creating high interference are higher in subframe 4. Based on the proposed coding is possible to up-date only the situation in subframe 4, with a repetition periodicity which may be different from the periodicity of the almost-blank resources.
As in practice is needed only the knowledge of the potential DL high interference, the sent messages can focus only on the information in the subframes containing such transmissions.
Conclusions

In this contribution we support the following proposals:
Proposal 1: use the existing RNTP coding enhanced in time and frequency domain for two power thresholds, allowing the fast identifications of high downlink interference and of almost blank time-frequency resources.

Proposal 2: use the proposed encoding which allows for efficient update of the information regarding the actual high power transmissions and almost-blank resource allocation.
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