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1. Introduction
After the offline discussion and email discussion in the RAN1 #63bis meeting, four deployment scenarios were defined for CoMP simulation [1] as listed below:

1. Homogeneous network with intra-site CoMP

2. Homogeneous network with high Tx power RRHs 

3. Heterogeneous network with low power RRHs within the macrocell coverage where transmission/reception points created by the RRHs have different cell IDs as the macro cell
4. Network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell.
Regarding heterogeneous networks, distributed low power RRHs with the same or different cell IDs from the macro eNB, i.e. scenario 4 and scenario 3, can be the cooperating points. In order to make more senses on both scenarios, particularly scenario 4, we share our views on understandings of the scenarios and potentially needed simulation details of different physical channels in this contribution.
2. Discussion
2.1. Understandings of simulation on scenario 3 and 4 in CoMP SI

In heterogeneous networks, the UEs in cell edge will receive more significant interference due to the power difference of transmission points and possibly new access technology. With interference control as one of the essential functions, CoMP should play a more important role in these scenarios to obtain significant gain. Furthermore, clustered UEs distribution in the two scenarios, which is different from the UE distribution in traditional scenarios, also needs further study and simulation.
Without considering overhead, PDCCH capacity and additional standardization, the performance gain in scenario 4 is similar to that in scenario 3. The gain is derived from two aspects: additional transmission points (similar to cell-split) as well as cooperating transmission. Compared to traditional cell, multiple transmission points can provide larger coverage and capacity, and also support more UEs. Hence, it is necessary to have evaluation in both two scenarios, and the evaluation can be the basic for further standardization. 
Proposal 1: We suggest evaluating the performances of both scenarios no matter if the current specification supports or not, with expected and agreed overhead considering control channel, CSI-RS, DM-RS before any possible study on specification.
Corresponding considerations on control channel and RS can be found in the following sections.
2.2. CRS and PDCCH transmission with distributed RRHs
In the case all the low power RRHs have the same cell ID as macro eNB, the transmission of CRS and PDCCH will be the same for all the UEs, i.e. cell-specific, in the macro cell area. For simplification, the CRS and PDCCH can be transmitted by only macro eNB, which is similar to that in homogeneous network. In this case, the REs occupied by CRS and PDCCH should be muted by low power RRHs. To further improve the coverage and detection performance of CRS and PDCCH, if the synchronization error among macro eNB and RRHs is negligible or can be solved, different transmission points within the same macro cell area can transmit common CRS and PDCCH simultaneously for diversity gain. Which way to transmit CRS and PDCCH can be flexibly scheduled by eNB and transparent to UEs. But the transmission sets for CRS and PDCCH should always include the same transmission points for PDCCH demodulation. 
With the aim to increase capacity by having a number of low power nodes, the number of users accessing into the cell are expected to be increased. Then the PDCCH capacity may be limited with this type of diversity transmission. To obtain larger PDCCH capacity via distributed RRHs, further study is needed to find efficient method for PDCCH modeling. While presenting simulation results, overhead of PDCCH should be evaluated.
Proposal 2: For scenario 4, PDCCH capacity and/or extra PDCCH overhead needs to be modeled.
If a distributed RRH forms an independent cell, UEs connecting to macro eNB and different low power RRHs will receive CRS and PDCCH from their own serving cell, with independent CRS cell shift and CRS sequences. The PDCCH capacity can be greatly improved with multiple RRHs. However, considering the operation of range expansion, there may be significant interference to the CRS/PDCCH transmitted by lower power RRHs from the signals especially CRS of macro eNB, when TDM eICIC is not applied. This also impacts CRS channel estimation, coordinated transmission and PDCCH capacity. Solutions should be developed to handle the interference from macro eNB to low power RRHs, which should be described along with the simulation results.
Proposal 3: In scenario 3, additional mechanism should be considered to reduce the PDCCH interference among macro eNB and distributed RRHs.
2.3. DMRS and PDSCH transmission with distributed RRHs
DMRS and data transmission in scenario 4 is similar to that of single point transmission. Macro eNB and low power RRHs can simultaneously transmit the same DMRS and data to a UE, and additional diversity gain can improve the transmission performance. If multiple UEs share the same resources, different DMRS ports or scrambling sequences should be configured for multiplexing UEs, which are also similar to the MU-MIMO transmission in Rel-10. The limitation is only that four UEs can be supported for MU-MIMO with DMRS design in Rel-10. However, considering the distribution of multiple RRHs is generally rather far, and the isolation among RRHs is good, UEs with the same DMRS configuration are possible to be multiplexed via spatial division. The performance of this type of MU-MIMO needs further evaluation with flexible scheduling algorithm.
In scenario 3, UEs accessing to different cells will be configured with different DMRS sequences according to the cell ID in current specification. DMRS can follow UE’s serving cell ID and provide UE transparent transmission. However, orthogonality between DMRS may not be guaranteed in some scenarios, e.g. when both MU-MIMO and CoMP technique are applied together. So we suggest considering the impact of DMRS including configuration and overhead in this scenario.
Proposal 4: The impact of DMRS including configuration and overhead in scenario 3 should be considered in evaluation.
2.4. CSI-RS with distributed RRHs
For CoMP transmission, different CSI-RS patterns should be assigned for different cooperating points for scheduling and cooperating transmission. In scenario 3, different CSI-RS patterns in different cells with PDSCH muting are straightforward and similar to that in Rel-10. In scenario 4, as macro eNB and RRHs have the same cell ID, additional specification effort or CSI-RS scheduling should be performed to assign different CSI-RS patterns for different cooperating points. No matter which scheme is assumed for these scenarios, the total overhead of CSI-RS depends on the number of cooperating RRHs. Hence, identical assumption on CSI-RS overhead can be adopted in scenario 3 and 4

Proposal 5: Identical assumption on CSI-RS overhead can be adopted in scenario 3 and 4
3. Conclusion
In this contribution, we discuss the scenarios and potential needed simulation details of different physical channels/signals in scenario 3 and 4. While presenting simulation results, the transmission scheme and configuration of PDCCH/CRS/DM-RS should be described, and the corresponding overhead should also be evaluated. Concretely, we provide the following proposals:

Proposal 1: We suggest evaluating the performances of both scenarios no matter if the current specification supports or not, with expected and agreed overhead considering control channel, CSI-RS, DM-RS before any possible study on specification.

Proposal 2: For scenario 4, PDCCH capacity and/or extra PDCCH overhead needs to be modeled, and further study is needed to improve the capacity.
Proposal 3: For scenario 3, additional standardization should be considered to reduce the PDCCH interference among macro eNB and distributed RRHs.
Proposal 4: The impact of DMRS including configuration and overhead in scenario 3 should be considered in evaluation.
Proposal 5:  Identical assumption on CSI-RS overhead can be adopted in scenario 3 and 4.
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