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1
Introduction
CoMP deployment scenarios received significant attention at RAN1#63bis, especially those focused on heterogeneous networks consisting of a macro eNodeB and remote radio heads (RRHs).  Besides the well understood setup in which macro and RRHs are configured with different cell IDs, an alternative configuration was proposed in which all nodes share the same cell ID.  The latter setup was captured as Scenario 4 in the simulation assumptions [1], but in our view further clarification is needed on how to evaluate its performance.  This contribution attempts to list some open issues that have direct simulation impact and therefore need to be well understood before evaluations can commence. 

Companion contributions address remaining issues concerning CoMP simulation assumptions [2], the modeling of backhaul constraints resulting from capacity/latency limitations [3], as well as preliminary evaluations results for Phase 1 [4]. 

2
Clarifications regarding Scenario 4

In a first stage, evaluations of CoMP in heterogeneous scenarios will focus on deployments consisting of a macro eNodeB and RRHs and assume that an ideal backhaul with unlimited capacity and zero latency is available.  In the simulation assumptions [1] two scenarios are differentiated, one in which all nodes have separate cell IDs (Scenario 3) and one in which all nodes share the same cell ID (Scenario 4).  While Scenario 3 is well understood based on previous studies on eICIC techniques in Rel-10, Scenario 4 requires several clarifications to reach a common understanding on how to simulate it. 

Configuring the same cell ID at both macro eNodeB and RRHs makes these nodes appear as a single cell, at least from the viewpoint of control and Rel-8/9 legacy transmissions.  While CSI-RS and DM-RS may be exploited to achieve some degree of cell splitting for data transmission to Rel-10 (and beyond) UEs, control transmissions, RRM/RLM, as well as other LTE system components that are based on the CRS will be impacted by this configuration.  This causes several challenges, some of which may have a direct impact on how evaluations for Scenario 4 should be conducted.  Therefore, we believe that these open issues need to be addressed before studies of Scenario 4 may commence. 
CSI-RS configuration.  Rel-10 and beyond UEs may experience cell splitting gains due to receiving data transmissions from selected RRHs based on dedicated signaling of CSI-RS configurations.  While this UE-specific configuration of CSI-RS ports may be possible, it is unclear based on which inputs the CSI-RS antenna ports would be selected.  Uplink sounding using the SRS may be employed but such techniques may suffer from some channel mismatch, at least for FDD operation.  As it is unclear how well this configuration of CSI-RS antenna ports would work in practice, it seems necessary to reach a common understanding of what procedures could be employed and how their practical limitations could be modeled in the upcoming evaluations.  
Interference estimation. It is common understanding in RAN1 that CRS can be employed for interference estimation in support of PMI/CQI/RI feedback for all transmission modes including for TM9 in Rel-10.  As the CRS configuration is common to the entire macro/RRH deployment – even though Rel-10 and beyond UEs may be served exclusively from RRHs using CSI-RS – it is unclear how interference estimation may be performed and whether any imperfections will need to be modeled.  Clearly, it is important that RAN1 achieves a common understanding regarding this issue as improper interference estimation can lead to inaccurate rate prediction at the eNodeB side.  It is commonly accepted that this may have substantial impact on system performance. 
Performance impact on Rel-8/9 legacy operation. Rel-8/9 UEs cannot make use of CSI-RS and commonly receive data transmissions based on the CRS.  In this case, it seems impossible to achieve any cell splitting gain for such legacy UEs throughout the entire coverage of the macro/RRH deployment which shares the same cell ID.  This is in contrast to the case where macro/RRHs have different cell IDs, for which case cell splitting is achieved for those UEs that associate with the low power nodes.  Consequently, the performance of Rel-8/9 UEs in Scenario 4 may suffer compared to Scenario 3.  It should be discussed whether (and if needed, how) this performance aspect may be incorporated into performance evaluations. 
Control channel capacity. In Scenario 4, control transmissions need to be configured in line with the CRS configuration of the macro/RRH deployment.  As a result, even though some UEs may receive data transmissions based on CSI-RS, it seems inevitable that all control transmissions are common to the entire macro/RRH cell.  It should be clarified whether the PDDCH capacity may therefore become a limiting factor.  A common understanding of the group should be achieved on whether control capacity limitations need to be evaluated as part of the simulation effort on Scenario 4. 
CRS configuration. It should be clarified how the CRS is transmitted, i.e., whether it is only transmitted from the macro node or whether transmissions also take place from the RRHs.  In the latter case, it needs to be clarified how the case of unequal number of transmit antennas at the macro/RRH nodes is addressed.  
The above issues are specific to Scenario 4 and result from the fact that configuring both macro and RRH nodes with the same cell ID impacts the CRS configuration and thus all LTE system components that rely on this reference signal, including but not limited to control transmissions, interference estimation, as well as Rel-8/9 data transmission.  At this point, there is no common understanding within RAN1 on how the above aspects should be modeled in simulations.  Clarification is therefore needed in order not to delay the upcoming evaluation efforts on Scenario 4. 

It should be emphasized that the above issues are specific to Scenario 4.  For Scenario 3 in which macro and RRH are configured with different cell IDs, the deployment is identical to the conventional macro/pico scenario which has been studied extensively as part of the LTE-A study item and the Rel-10 work item on eICIC techniques(the only difference amounts to the assumption of a perfect backhaul).  As a result, evaluations on Scenario 3 may start without further delay. 
3
Conclusions

In conclusion, this contribution has raised several issues regarding Scenario 4 which need clarification before evaluations can commence.  We would like to stress that the raised issues have direct impact on how system evaluations would be conducted for this scenario and therefore it seems crucial that a common understanding is reached to arrive at comparable simulations results that can be used to progress with CoMP studies and ultimately reach a final conclusion on CoMP performance benefits.  
4 
References

[1] Revision of R1-110603 (as agreed on email reflector on February 14, 2011), “CoMP simulation assumptions,” NTT DoCoMo, RAN1#63bis, February 2011. 
[2] R1-110937, “On the simulation assumptions for CoMP evaluations,” Qualcomm Inc., RAN1#64, February 2011. 

[3] R1-110939, “On backhaul imperfections for CoMP operation,” Qualcomm Inc., RAN1#64, February 2011. 

[4] R1-110935, “Initial evaluation results for Phase 1,” Qualcomm Inc., RAN1#64, February 2011. 



















































PAGE  
1/2

