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1 Introduction

At the RAN#50 meeting, the following proposal was agreed [1]:

· Consider whether further refinements to the simulation assumptions from the agreements reached during the LTE-Advanced study item are needed to align with potential deployment scenarios, considering possible antenna configurations, data traffic model, network synchronization accuracy, and coordination capability including centralized or distributed scheduler assumption and their message exchange data rate and latency
· Evaluate the performance benefits of CoMP operation and the required specification support for the following scenarios:
· Inter- and intra-site CoMP in homogeneous macro networks 
· Coordination between a cell(s) and the distributed RRHs connected to the cell(s): negligible latency is assumed over the interface between a cell(s) and the RRHs connected to the cell(s). The RRHs may or may not form separate cells from the cell to which they are connected. The coordination between amongst different 
· Detailed work plan is as follows:

1. Develop simulation assumptions for the case of having high capacity and low latency communication between transmission points

2. Evaluate constraints from lower capacity/higher latency communication between transmission points (including applicability and impact of these constraints) on performance gain of schemes/modes, develop corresponding simulation assumptions

3. Evaluate applicability of X2 for different CoMP modes/schemes (e.g. joint processing) 

4. Recommend way forward on actual design principle with its related scenario(s) for the high capacity/low latency inter-point communication and, if possible, provide clear view on what will happen with extension to the lower capacity/higher latency inter-point communication 
Simulation assumptions for intra-eNB CoMP have been provided in [2]. However, it is necessary to evaluate more complex scenarios in Rel-11 for a clearer understanding on the achievable performance of CoMP. The new scenarios may include: inter-eNBs, HetNet/RRH, backhaul constraints, etc. In this contribution, we will provide our view on which kind of scenario should be studied in CoMP for Rel-11.
2 Inter-eNB CoMP
2.1 Agreements from previous meetings
According to [3], the following issues should be considered for intra-and inter-eNB performance evaluations:
· Cooperating scheduler

· CoMP category

· Feedback assumption and feedback impairment modelling

· Backhaul assumptions

· Time/frequency synchronization assumptions

· Transmission modes: 

· MU-MIMO and/or SU-MIMO operation in conjunction with CoMP

· Selection of transmission mode (assumptions on how dynamic or semi-static the transmission mode can be selected)

· Creation and maintenance of CoMP sets: 

· Assumptions on CoMP sets definition and creation
· fixed vs. adaptive clusters, size of cluster…

Since the HetNet scenario also needs to be considered, simulation assumptions for homogenous and heterogeneous networks should be provided.
2.2 CA-aided CoMP
Following the CA standardisation in Rel-10, a straightforward question would be whether CA should be considered in CoMP for Rel-11. So far only the non-CA CoMP has been discussed in RAN1. If CA needs to be considered in CoMP, the following scenarios may be evaluated:

1. Scenario 1: Different carriers are used by different eNBs in a CoMP set;
2. Scenario 2: There is at least one carrier shared by different eNBs in a CoMP set.
In Scenario 1, there will be no inter-eNB interference and inter-cell interference (ICI) only existing in the intra-eNB case. Thus, in the inter-eNB case, CS/CB CoMP is not needed, while the frequency diversity from different carriers may be exploited together with macro diversity from different eNBs in JP-based CoMP. In the intra-eNB case, Scenario 1 will be equivalent to the intra-eNB case in non-CA scenarios. The second scenario is a mix of the existing non-CA CoMP and Scenario 1.
If it is decided that CA should be considered in CoMP for Rel-11, the two above scenarios should be evaluated, which introduces additional complexity and requires more efforts. Thus, we suggest that:
Proposal 1: CA-aided CoMP is not considered in Rel-11 CoMP evaluation.
3 Considerations on HetNets
HetNet is a typical deployment scenario in future wireless communication. The eICIC issues have been extensively discussed in Rel-10. Similar to other interference coordination methods, CoMP may also be considered as a scheme that coordinates the ICI in the spatial domain, either by CS/CB or by JP. Therefore, it is necessary to evaluate the gain of CoMP over existing eICIC strategies defined in Rel8/9/10. In order to maximize the comparability, it is not desirable to include eICIC functionalities in CoMP. Furthermore, the simulation assumptions for eICIC in HetNet may be reused as much as possible in CoMP evaluations.
Proposal 2: The eICIC functionalities shall not included in CoMP for HetNet evaluations in Rel-11.

Proposal 3: The commonality between the simulation assumptions for eICIC and for CoMP should be maximized for HetNet evaluations in Rel-11.
4 Backhaul constraints
In the inter-eNB CoMP scenario, it is necessary to consider the backhaul constraints, such as the latency inflicted due to the exchange of coordination information in the backhaul between the eNBs in the CoMP set. According to the amount of the information needed to be exchanged, various constraints may be applied for CS/CB and JP, respectively. For example, only CSI needs to be exchanged for CS/CB, while in JP exchange of the user data is also needed. On the other hand, constraints for HetNet scenarios need further considerations, since the backhaul for HeNB may have larger latency and lower capacity than that for MeNBs.
In our view, the assumptions for the following need to be specified:

· Backhaul with high capacity/low latency
· Backhaul with low capacity/high latency
As a baseline, the latency aspect of the backhaul with low capacity may be modeled as a latency offset, compared with the zero offset in the case of backhaul with high capacity. More specifically, if the delay of high capacity backhaul is modeled as 
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 is determined by the CoMP processing delay of the eNB plus a minimum transport delay (e.g. resultant from fiber-based transmissions), and 
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 is the transport delay incurred by a slower transport medium. Note that 
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 is a function of m, which is the amount of bits that need to be exchanged through the backhaul, typical values in the above formula should be defined in CoMP simulation assumptions. Some further discussion for backhaul constraints of CoMP is provided in [4].
Proposal 4: The impact of latency aspect in low capacity backhaul for CoMP may be evaluated by the model of
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 as described above. Typical values of 
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should be defined for simulation assumptions.
5 Conclusion

In this contribution, we have discussed the scenarios that should be considered in CoMP evaluation for Rel-11. The following recommendations are proposed:
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Proposal 1: CA-aided CoMP is not considered in Rel-11 CoMP evaluation.
Proposal 2: The eICIC functionalities shall not included in CoMP for HetNet evaluations in Rel-11.
Proposal 3: The commonality between the simulation assumptions for eICIC and for CoMP should be maximized for HetNet evaluations in Rel-11.
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should be defined for simulation assumptions.
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