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1. Introduction
A new work item on performance requirements of MMSE-IRC receiver for LTE BS was approved in RAN#66 [1], the detailed objectives of the performance part include the following phase I and II:
· Phase I
· Identify target deployment scenarios and agree on relevant network parameters. Both homogeneous deployment (macro cell only) and heterogeneous deployment (co-channel between macro cell and low power node) should be considered.
· Conduct system-level simulation to determine the inter-cell interference modelling methodology and other side conditions needed for link-level simulation, and link-level simulation to evaluate gain of MMSE-IRC over baseline receiver (MMSE receiver)
· Phase II 
· LTE BS MMSE-IRC receiver shall be assumed as the reference receiver structure for specifying the requirements.
· Demodulation RS based MMSE-IRC receiver can be considered as baseline, and practical and realizable implementation should be taken into account.
· Specify the enhanced demodulation performance requirements for verification of BS receiver’s ability on inter-cell interference suppression.
· For PUSCH, specify enhanced demodulation performance requirements based on the reference receiver.
· For PUCCH, with lower priority, determine whether to specify enhanced demodulation performance requirements based on the reference receiver.
· Specify the enhanced conformance test requirements.
In this contribution, we provided our initial consideration on the target deployment scenarios and relevant network parameters.
2. Discussion
In typical LTE homogeneous network and heterogeneous network with co-channel deployment of macro and low power BSs, the inter-cell interference has a substantial impact on uplink performance.The MMSE-IRC receiver can suppress inter-cell interference as well as intra-cell interference, in order to evaluate the BS receiver’s ability of inter-cell interference suppression, interference models should be used in both link level and system level simulations, so firstly we need to discuss the target deployment scenarios and relevant network and PUSCH transmission parameters. 
· Deployment scenario

As deployment scenarios, firstly both homogeneous deployment (macro cell only) and heterogeneous deployment (co-channel between macro cell and low power node) should be considered in the performance evaluation. Considering the gain of MMSE-IRC receiver over baseline MMSE receiver mainly represent in the interference-limited environment, we proposed to investigate the performance evaluation under the scenario of inter-site distance (ISD) for macro cell is 500m. 
Proposal 1: Both homogeneous deployment and heterogeneous deployment should be considered in the performance evaluation under the scenario of ISD for macro cell is 500m.
For heterogeneous deployment (co-channel between macro cell and low power node (LPN)), there are the following two typical scenarios in the system level simulation, the distribution figures of macro cell and LPNs are given in figures 1a and 1b.
· Configuration #4b in TR36.814: Macro + sparse Non-cluster outdoor LPN
   This is the deployment used in Rel-11 FeICIC/CoMP. The following parameters for the configuration are copied from tables in the A.2.1.1.2 of TR36.814:
· Fix the total number of users, Nusers, dropped within each macro geographical area, where Nusers is 30 or 60 in fading scenarios and 60 in non-fading scenarios.
-
 4 LPNs randomly and uniformly dropped within each macro geographical area
-
 2/3 UEs randomly and uniformly dropped within a 40 m radius of each low power node, 1/3 UEs randomly and uniformly dropped to the entire macro geographical area of the given macro cell (including the LPN user dropping area).
· Small cell scenario 1 in TR36.872: Macro + clustered outdoor LPN 
For the small cell scenario1, Clusters uniformly random within macro geographical area; small cells uniformly random dropping within cluster area. The following parameters provided below are for reference:
· Number of cluster per macro cell geographical area: 1, 2, optional of 4
· Number of small cells per cluster: 4,10 
· Number of small cells per macro cell: [4,10]*Number of clusters per macro cell geographical area

· UE dropping for baseline: 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.
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                              Figure1a Configuration #4b in TR36.814      Figure 1b Small cell scenario 1 in TR36.872
Compared these two options, the small cells of a cluster are denser than scenarios considered for Rel-11 FeICIC/ CoMP. Small cell enhancement should consider sparse and dense small cell deployments. In some scenarios (e.g., hotspot indoor/outdoor places, etc.), single or a few small cell node(s) are sparsely deployed, e.g. to cover the hotspot(s). Meanwhile, in some scenarios (e.g., dense urban, large shopping mall, etc.), a lot of small cell nodes are densely deployed to support huge traffic over a relatively wide area covered by the small cell nodes. The coverage of the small cell layer is generally discontinuous between different hotspot areas. Each hotspot area can be covered by a group of small cells, i.e. a small cell cluster. Therefore, for dense deployment, clustered based model should be considered because this is how it is done in real deployment, and the interference problem is expected to be more serious in dense scenario. Then the gain of MMSE-IRC over MMSE in dense scenario also a problem we need to consider, because the effect of Interference Rejection maybe limited in this case. 
Furthermore, considering we should choose the scenarios represent practical deployment, then for small cell scenario 1, maybe we need to consider the problem of small cell ON/OFF which is semi-static configured and has impact on the inter-cell interference. 

Proposal 2: For heterogeneous deployment, we slightly prefer configuration #4b in TR36.814 because we should consider more problems in the small cell scenario 1. 
· Network synchronization
In practical networks, synchronization between eNBs are largely deployment dependent. While some operators have network-wide synchronization, others have asynchronous cells except for cells of the same eNB, therefore, there are the following two cases should be investigated: 
Case1: all eNBs are synchronization

Case 2: Only collocated eNBs are synchronized 

We propose to prioritize synchronized case, and then investigate the asynchronous network. 
Proposal 3: Prioritize synchronous network performance, and then investigate the asynchronous case. 

· Traffic model
In regard to the traffic models, in the UE performance evaluation of LMMSE-IRC receiver, just the full buffer case that all cells are fully loaded was considered, we propose to take the full-buffer traffic model as a baseline in the BS performance evaluation for simplify.
Proposal 4: Consider the full buffer traffic model as baseline in the system simulation.
· Power control

For uplink transmission, power control algorithm has great impact on the PUSCH transmission as well as the inter-cell interference, therefore in order to align the system simulation results, we should consider a unified algorithm such as open loop fractional power control (FPC) with P0 = -106dBm and alpha = 1.0 which are the parameters used in the system level simulators calibration in TR36.814.
Proposal 5: In order to align the system simulation results, we can consider a unified algorithm such as open loop fractional power control (FPC).
· eNB scheduler

Similar to the power control, eNB scheduler algorithm also impacts both the PUSCH transmission and inter-cell interference. Currently, there are Round-Robin (RR) and Proportional fairness (PF) two typical methods used in the system simulation. For the system level simulators calibration in TR36.814, the following uplink scheduler was used, and we think the same scheduler can be used in the system simulation for the BS LMMSE-IRC receiver which can reduce the simulation time and represent the randomness of the inter-cell interference. 
· Frequency Domain Multiplexing – non-channel dependent, share available bandwidth between users connected to the cell, all users get resources in every uplink subframe, with Nusers users and Nrb PRBs available, Nh=mod(Nrb, Nusers) users get floor(Nrb/ Nusers)+1 PRBs whereas NI= Nusers - Nh users get floor(Nrb/ Nusers) PRBs.
Proposal 6: For uplink scheduler, we think the same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation.
3. Conclusion
In this contribution, we provided our initial consideration on the target deployment scenarios and relevant network and PUSCH transmission parameters. 
Proposal 1: Both homogeneous deployment and heterogeneous deployment should be considered in the performance evaluation under the scenario of ISD for macro cell is 500m.
Proposal 2: For heterogeneous deployment, we slightly prefer configuration #4b in TR36.814 because we should consider more problems in the small cell scenario 1.
Proposal 3:  Prioritize synchronous network performance, and then investigate the asynchronous case. 

Proposal 4: Consider the full buffer traffic model as baseline in the system simulation.
Proposal 5: In order to align the system simulation results, we can consider a unified algorithm such as open loop fractional power control (FPC).
Proposal 6: For uplink scheduler, we think the same frequency domain multiplexing method in TR36.814 can be used in the system level simulation for the BS LMMSE-IRC receiver evaluation.
4. References
[1] RP-142223, New WI on performance requirements of MMSE-IRC receiver for LTE BS, China Telecom.






3GPP


_1484050498.vsd

_1484051073.vsd
�


