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1 Introduction

Coordinated multi-point (CoMP) transmission and reception was introduced in LTE-Advanced Rel. 11 as a tool to improve the coverage of high data rates, the cell-edge throughput, and also to increase system throughput. Study Item on “Study on CoMP for LTE with Non-Ideal Backhaul” was agreed for Release 12 at RAN#60, which has identified the cases that CoMP can provide performance enhancement [1]. As a result, Work Item on “Inter-eNB CoMP for LTE” [2] has been approved at RAN#62 for RAN3 to specify signalling of information that is to be identified by RAN1. 
In this paper, we intend to share some of our initial consideration on this WI.
2 Discussion
2.1 Candidate information for Inter-eNB CoMP

Several parameters listed in the WID as candidate information for RAN1 to further identify and RAN3 can then specify necessary procedures and signalling to exchange such information. The candidate parameters can be grouped in the following categories, for which we provide some interpretations:
Per UE(s) based information:
· Obtained from UE reporting
•
One or more sets of CSI reports (RI, PMI, CQI) of individual UEs:
Each set of CSI reports reflects short-term channel status between UE and each TP (Transmission Point). It is derived from the CSI measurement on reference signals transmitted by each TP.
•
One or more measurement reports (RSRP) of individual UEs: 
Each measurement report reflects relatively long-term channel quality between UE and each TP. It is derived from the RRM measurement on reference signals transmitted by each TP.
•


· Measured or maintained by eNBs

•
SRS received power of individual UEs: 
This measurement is supposed to be carried out by eNBs. It is an alternative way to reflect long term channel quality between the UE transmitting SRS and the eNB measuring such signal.
•
User perceived throughput of individual UEs: 
This may be decided by network level traffic status and service characteristics of individual UEs. It could also be related to air interface channel condition.
•
QCI (QoS class identifier):
A scalar that is used as a reference to a specific packet forwarding behaviour (e.g. packet loss rate, packet delay budget) to be provided to a service data flow. This may be implemented in the access network by controlling packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), that have been pre-configured by the operator at an eNB.
•
PF metric of individual UEs: 
Normally, the eNB scheduler needs to consider both peak date rate and coverage performance, which reflects maximum spectrum efficiency and fairness to guarantee cell edge UEs’ performance. Hence this value intends to balance both aspects.
Per cell/eNB based information:

•
Resource utilisation per cell: 
Resource utilisation reflects traffic load of each cell, which may further impact scheduling priority for CoMP transmission. 
•
Enhanced RNTP-type information in frequency/time/power/spatial domain: 
Current RNTP information could be extended from frequency domain to time/power/spatial domain.
•
Enhanced ABS information in power and spatial domain: 
Current ABS information could be extended from time domain to power/spatial domain.
eNBs coordination related information:

•
Indication of resource coordination result or resource coordination request

*
Resource allocation in frequency/time/power/spatial domain 
•
Used configurations of reference signals, CSI processes and CSI-IM configurations: 
This could be useful for coordinated eNB to configure its own served UEs for multiple-TP CSI measurements. 
•
Indication of coordination result or coordination request for reference signal configurations, CSI processes and CSI-IM configurations
RAN3 may be familiar with some of the parameters, e.g. QCI, RNTP and ABS related information. However it is obvious that it requires RAN1’s expertise to identify the information, based on (but not limited to) parameters listed above, for further specification in RAN3. 
Observation 1: The candidate information listed in the WID need RAN1’s further identification and refinement before RAN3 can specify necessary procedures and signalling to exchange such information.

As discussed, some “per UE based information” listed above may be considered valid for a shorter period, compared with other information. In another word, the validity of such information likely depends on the backhaul latency. This may need RAN3’s further consideration regarding backhaul latency.
Observation 2: The validity of “short-term” information may depend on the backhaul latency, which need RAN3’s further consideration.
2.2 Network enhancement for Inter-eNB CoMP

It has been identified in the SI stage that CoMP can provide performance enhancement in some cases for LTE with non-ideal backhaul [1]. Therefore it is clearly stated in the WID [2] that enhancement on network interface and signalling messages should be specified to allow:

- implementing both centralised and distributed coordination 
- focusing primarily on macro-pico heterogeneous networks 
- also considering macro-macro homogeneous networks
It is thus RAN3’s responsibility to determine whether necessary signalling shall be introduced to the X2 interface, or on a new interface if it cannot be supported by X2. It is also noted that allowing implementation of centralised coordination does not necessarily mean that a new node should be introduced.
Centralised vs. distributed coordination
Note that in RAN1 the manner of coordination among CoMP operating eNBs, centralised or distributed, is not assumed although different scenarios with different backhaul delay have been evaluated [1]. It is worth pointing out that inter-eNB CoMP gain varies as a factor of deployment scenario, backhaul delay, coordination scheme, resource utilization factor, and coordination size. Depending on the size/scheme of the coordination (i.e. information exchange over backhaul) as well as the requirement on backhaul performance, both centralised and distributed coordination can be implemented.
Observation 3: Both centralised and distributed coordination can be implemented for the scenarios with sufficient inter-eNB CoMP gain, which may depend on the size/scheme of the coordination (i.e. information exchange over backhaul) as well as the requirement on backhaul performance.

X2 interface vs. New interface
It is clearly RAN3’s duty to determine whether to re-use X2 interface or to introduce a new interface (or even a new node) to support inter-eNB CoMP. However, it may need to take into account RAN1’s conclusion that inter-eNB CoMP gain varies as a factor of deployment scenario, backhaul delay, coordination scheme, resource utilization factor, and coordination size.

Observation 4: RAN3 need to take into account RAN1’s conclusion when determining whether or not to re-use X2 interface as well as specifying necessary procedures and signalling for inter-eNB CoMP.
3 Conclusion
In this paper, we have discussed the candidate information and the aspects of network enhancement for Inter-eNB CoMP, with the following observations:

Observation 1: The candidate information listed in the WID need RAN1’s further identification and refinement before RAN3 can specify necessary procedures and signalling to exchange such information.

Observation 2: The validity of “short-term” information may depend on the backhaul latency, which need RAN3’s further consideration.

Observation 3: Both centralised and distributed coordination can be implemented for the scenarios with sufficient inter-eNB CoMP gain, which may depend on the size/scheme of the coordination (i.e. information exchange over backhaul) as well as the requirement on backhaul performance.

Observation 4: RAN3 need to take into account RAN1’s conclusion when determining whether or not to re-use X2 interface as well as specifying necessary procedures and signalling for inter-eNB CoMP.

It is proposed that 

Proposal: RAN3 kindly take into account the above observations when discussing network enhancement for inter-eNB CoMP.

4 References

[1] TR 36.874, “Coordinated multi-point operation for LTE with non-ideal backhaul”
[2] RP-132103, Work Item on “Inter-eNB CoMP for LTE”
[image: image1.jpg]Y




