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1. Introduction
In RAN1#68bis meeting, RAN1 received the RAN4 LS[1] on CSI-RS based RSRP measurement. In this LS, RAN4 requires RAN1 to clarify some issues for further simulation and study:

-   Clarify the action related to timing accuracy requested in the previous RAN1 LS [2] 

-   Maximum number of transmission points used in CoMP measurement set management. 

- Whether zero-power CSI-RS in neighbouring RRH should be used in RAN4 analysis? If so, what assumptions have been made regarding the muting in RAN1?
-  From system performance point of view, how fast the CoMP management set needs to be updated. 

In this contribution, we provide the analysis and suggestions on those questions. In our companion contribution [3], draft LS response is given. 
2. Discussion 
The action related to timing accuracy requested in the previous RAN1 LS 
From the previous LS from RAN1, for the purpose of the CSI-RS based received signal quality measurement, the UE may assume the timing of the received CSI-RSs is the same as that derived from the PSS/SSS of the serving cell. Hence, in scenario 1-3, the timing inaccuracy comes from the transmission time difference between serving cell and measured cell as well as the propagation delay. In scenario 4, the timing inaccuracy comes from the transmission time difference between the point sending PSS/SSS (e.g. Macro point) and the measured point as well as the propagation delay. Whether the timing error would be larger than CP length depends on the requirement on transmission time difference and location of measured points. Since timing error larger than a CP length would introduce ISI, it is expected that the receiving time difference among TPs in management set is smaller than CP length in all the above scenarios. From above analysis:

Proposal: Ask RAN4 to clarify whether the assumption on within CP length is acceptable considering current transmit timing accuracy requirement. If this assumption is not acceptable, timing error should be evaluated by RAN4 through their requirement on transmission time difference. 

Maximum number of transmission points in CoMP measurement set management
The size of CoMP management set for simulation should consider UE capability, RSRP measurement requirement and signaling/resource overhead etc in specific scenarios. We consider these aspects by following.

· The maximal number of measured TPs is limited by UE measurement capability. The limitation on CRS based RRM measurement (minimum requirement of 8 identified-intra-frequency cells within 200ms for a UE [1]) can be a reference, also considering the specific complexity of CSIRS based RSRP measurement.
· The size of management set should at least larger than the maximal size of measurement set, which may be 2 or 3 without final conclusion. 

· The management set can only include the points inside the cooperative cluster. For CoMP transmission, the cooperative cluster usually includes points with fiber connection. Hence, the size of cooperative cluster as management set should consider specific backhauling case.

· Since CSI-RS is expected to be configured for each point for CSI measurement, the management set can reuse these resources without additional overhead. Then the size of management set is only limited to the number of CSI-RS resource in the cooperative area, which is an eNB implementation.

· The RSRP measurement requirements may differ in different scenarios. Considering CRS based RSRP is feasible in scenario 1-3, the requirement should mainly consider scenario 4. Figure 1 shows the distribution of number of TPs within different thresholds based on the assumption in the Appendix (statistic across the whole cooperative area). It’s found that with threshold of 15/20dB on received signal power difference, most of UEs will choose maximal 6TPs, which can be a reference for maximal size of management set. Furthermore, above evaluation is based on simulation modeling, in the practical deployment, the maximum number of possibly selected TPs depends on the number of TPs deployed and the deployment density..
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Figure.1 CDF of the number of TPs with RSRP within threshold compared to the strongest TP
From the above analysis, the maximal size of the management set in a specific scenario would be impacted by eNB implementation and UE capability. To be specific, the maximal size is the minimal value among the number of CSI-RS resources in cooperative area, the size of cooperative cluster with fiber connection and the number of measured points within UE capability. Among these values, UE capability of performing RSRP measurement based on CSI-RS is likely to be a primary limitation of maximal size of management.
Proposal: Clarify the main factor deciding maximum number of TPs in CoMP management set is UE capability of performing RSRP measurement based on CSI-RS and this number would be decided by RAN4.
On resource muting for CSI-RS measurement
The configuration of zero-power CSI-RS is also an eNB implementation according to the interference case between PDSCH and CSI-RS in different points. If the SINR of some received CSI-RS is high enough for CSI measurement, no zero-power CSI-RS is needed to be configured for that CSI-RS based RSRP measurement. In case the interference to some CSI-RS is high, multiple zero-power CSI-RS may be configured for the UEs. Since only single subframe can be used for zero-power CSI-RS, the configurable muting is also limited by the subframe allocation of used non-zero-power CSI-RS resources. Hence, for the evaluation for scenario 4 in RAN4, we suggest at least considering two cases: no zero-power case (no muting for CSI-RS) and full muting case (all the other four points in the macro area are configured with CSI-RS muting in scenario 4). A reasonable SNR range can be found based on both results.
Update of the CoMP management set
According to the agreement in RAN1#68bis meeting, how the network decides the CSI-RS resources for the CoMP management set is up to network implementation. eNB may decides the set according to cell distribution or UL information(e.g. SRS). Generally, the update of management set is correlative to the UE speed and the size/range of the management set. The faster UE moves and the larger range the management set covers, the more slowly the management set will be updated. No performance evaluation on this issue had been made by now.
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4. Appendix: Simulation assumptions
Table 1: simulation assumptions

	Parameter
	Assumption 

	Scenario
	Scenario 1+4，the cooperative area includes the three cells within one site, and 1Macro and 4 RRHs in each cell (15 points in all).

	Deployment model
	Heterogeneous deployment with low Tx power RRHs

	
	Zero backhaul latency

	
	Hexagonal grid, 19 macro sites, 3 sectors/site, 4 RRHs/sector

	Traffic model
	Full buffer

	UE speeds of interest
	3 km/h

	Bandwidth
	10 MHz

	Carrier frequency
	2 GHz

	Channel model
	Macro to UE: ITU UMA

	
	RRH to UE: ITU UMI

	Transmit power
	Macro site: 46dBm; RRH: 30dBm

	Number of antennas (Macro, RRH)
	(2, 2)

	Number of UE antennas
	2

	Number of UE per macro area
	Config 4b: 30

	Antenna configuration
	TX: cross-polarized ±45°
RX: cross-polarized ±45°

	Propagation delay
	Modeled

	Timing error
	0 us

	Tx point selection threshold
	15dB/20dB, which is defined as the RSRP difference between one point and the point with the maximal RSRP











