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1. Introduction
According to the study item description [1], CoMP evaluations should consider CoMP Scenario 2 except for backhaul assumptions, Small Cell Scenario 1 with non-ideal backhaul, and Small Cell Scenario 2a with non-ideal backhaul. Although not totally clear from the sudy item description, the evaluations will presumably use the assumptions associated with the respective scenarios. This settles the vast majority of assumptions. Still, there are some areas in which assumptions deserve to be clarified and this contribution discusses those assumptions.
2. Discussion
This section will deal with assumptions concerning
· Traffic assumption for CoMP Scenario 2

· Receiver type for CoMP Scenario 2

· Use of DM-RS or CRS based transmission modes

· CRS shift setup

· CSI Impairment modeling
2.1. Traffic Assumption for CoMP Scenario 2
The small cell scenarios focus solely on non-full buffer traffic according to the assumptions in TR36.872:
Baseline: FTP Model 1 as in TR 36.814 
Alternative (should be used when evaluating techniques where uneven load with larger time scale needs to be addressed): 
FTP Model 3: based on FTP model 2 with the exception that packets for the same UE arrive according to a Poisson process and the transmission time of a packet is counted from the time instance it arrives in the queue

0.5Mbytes file size.
The offered traffic is generated per macro cell geographical area when FTP model 1 is used.

Mean, 5%/50%/95% UPT at the given offered traffic (for example the offered traffic resulting in a resource utilization of e.g., 10%, 30%, or 50%, for a reference scheme). 
Note: performances should be evaluated for users in all area and for users served by small cells.
In addition, small cell studies agreed on the use of load levels in RAN1 #73 (in the context of load balancing/shifting) according to
· Evaluate low, medium and high load levels: 20, 40, 60% respectively average resource utilisation across all cells in the most loaded layer in the reference scheme

· Further evaluations may be performed to raise the resource utilisation to these levels after load-balancing 
CoMP Scenario 2 also have extensive assumptions concerning traffic modeling but those assumptions are substantially different from  the small cell assumptions. In particular, CoMP Scenario 2 allows full buffer evaluations, prefers a larger file size for non-full buffer and considers different loads. It appears strange to use such different modeling in the different scenarios and only risks to increase the simulation burden. 
Clearly, full buffer evaluations are not realistic and should be out-ruled also for CoMP Scenario 2. Regarding the non-full buffer case, we note that the small cell assumptions are of a more recent date and thus likely more well-founded than the earlier assumptions used for CoMP when non-full buffer simulation experience in RAN1 was still relatively limited. It therefore makes sense to use the small cell assumptions also for CoMP Scenario 2, including the above agreed load levels. 
Proposal

· Also the traffic model for CoMP Scenario 2 follows the assumptions in small cells, including the agreed load levels.
2.2. Receiver Type for CoMP Scenario 2
The small cell scenarios are all assuming IRC receiver. In contrast, CoMP Scenario 2 is making it mandatory with MMSE receiver and only optional with IRC receiver. It again makes sense to follow the more recent small cell assumptions which reflect that UEs nowadays are more likely to support IRC.

Proposal

· Follow the small cell assumption regarding the mandatory use of IRC UE receiver also for CoMP Scenario 2

2.3. Use of DM-RS or CRS based Transmission Modes
CoMP evaluations where focusing on DM-RS based transmission modes. On the other hand, the small cell scenarios leave it open whether CRS or DM-RS based transmission modes should be used. For the sake of reducing simulation efforts and increasing the likelihood for convergence of simulation results among companies it would be useful to streamline the assumption and focus on a single transmission mode for all scenarios. At the very least, the assumptions should be the same for CoMP Scenario 2 and the small cell scenarios.
Proposal

· Same transmission mode(s) should be assumed for all the considered scenarios

· Decide on which transmission mode to focus simulation efforts on

2.4. CRS Modeling

CRS interference has a significant impact on the performance in practice. For CoMP it may impact the gains considerably since a blanking effort from one eNB may not really reduce the total interference sufficiently much when CRS interference is still present. Naturally, this impact should be modeled.

Proposal

· CRS interference should be modeled

The impact of CRS interference depends on whether all cells use the same CRS shift (non-shifted CRS) or different shifts (shifted CRS) according to some planning strategy. This makes it important to decide on the CRS shift approach. In this context, it may be instructive to keep in mind that LTE deployments today typically use shifted CRS. Using shifted CRS has the added benefit of avoiding a reduction in the number of PCIs to one third. Obviously the efficient use of PCIs is especially large in the dense deployments of the future 
Observation

· Non-shifted CRS may reduce CRS interference impact but it also reduces the number of cell ids to one third.

· Efficient use of cell ids become more important in dense small cell scenarios

Proposal

· Decide on which cell id planning strategy to assume

· This impacts the CRS shifting approach
2.5. CSI Impairment Modeling
As evident from earlier CoMP evaluations, impairments are crucial to model and some alignment o impairment modeling is desirable to achieve better convergence of simulations results. CSI encompassing CQI, RI and PMI is not ideal due to channel estimation errors and errors in interference level estimation.

Proposal

· Discuss how to deal with impairment modeling for CSI such as CQI, RI, and PMI in evaluation campaign

Operating CoMP on slower back-haul means relying on long-term CSI might be sufficient since short-term CSI such as CQI, RI and possibly PMI are anyway more likely to be outdated. Measurements of channel strengths for each of the relevant points for a UE may here play a role. A natural candidate for long-term CSI is therefore here to consider RSRP and use that as input to the coordination. 
Observation

· Received power measurements such as RSRP corresponds to long-term CSI that may come to use in CoMP for slow back haul 

When utilizing RSRP it is important to keep in mind that it is far from perfect. There are significant impairments and limitations that should be appropriately modeled. For example, a UE only reports RSRP for a maximum of eight cells. RSRP for UEs without eICIC support is well-defined only for SINRs above -6 dB (c.f. [2], Annex B.2.1 and Section 9.1.2). There are also absolute and relative RAN4 requirements on the accuracy of RSRP (c.f. Table 9.1.2.1-1 and Table 9.1.2.2-1 in [2]). For example, the relative accuracy for “Normal Condition” is ±3 dB at an SINR between -6 and -3 dB. In practice the RSRP measurements suffer from bias and noise and are unable to provide information for UEs further away from cell edge than -6 dB in SINR
Observation

· There are significant impairments and limitations on existing RSRP reports

RAN1 needs to discuss how to model RSRP impairments so as to take the requirements and limitations into account if CoMP schemes relying on RSRP are considered. It should also be noted that UEs capable of CRS-IC can cope with lower SINR levels so it also needs to be discussed whether CRS-IC is assumed in the evaluations or not.

Proposal

· Impairment modeling of RSRP needs to be introduced if CoMP schemes relying on RSRP are considered

· Impairment modeling of RSRP must take limitations in the specifications and RAN4 performance requirements into account including that

· RSRP is reported for a maximum of eight cells

· RSRP is only well-defined for SINRs higher than x dB (x = -6 dB for non-eICIC UEs)

· absolute and relative accuracy requirements in RAN4 are taken into account

3. Conclusions

Based on the discussion on assumptions for CoMP evaluation in this contribution we propose
· Also the traffic model for CoMP Scenario 2 follows the assumptions in small cells, including the agreed load levels.
· Follow the small cell assumption regarding the mandatory use of IRC UE receiver also for CoMP Scenario 2

· Same transmission mode(s) should be assumed for all the considered scenarios

· Decide on which transmission mode to focus simulation efforts on
· CRS interference should be modeled
· Decide on which cell id planning strategy to assume

· This impacts the CRS shifting approach

· Discuss how to deal with impairment modeling for CSI such as CQI, RI, and PMI in evaluation campaign
· Impairment modeling of RSRP needs to be introduced if CoMP schemes relying on RSRP are considered

· Impairment modeling of RSRP must take limitations in the specifications and RAN4 performance requirements into account including that

· RSRP is reported for a maximum of eight cells

· RSRP is only well-defined for SINRs higher than x dB (x = -6 dB for non-eICIC UEs)

· absolute and relative accuracy requirements in RAN4 are taken into account
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