3GPP TSG-RAN WG4 Meeting #63 UEAH
 R4-63AH-0035
Oulu, Finland, 26-28 June, 2012
Agenda Item:
8.1
Source: 
Huawei, HiSilicon
Title: 
Discussion on RAN1's LS for CoMP
Document for:
Discussion
1 Introduction

There is one incoming LS from RAN1 in which RAN4 was requested to answer the following questions

· Applicablilty of  AP16 in the CSI-RS RSRP measurement
· Measurement bandwidth of CSI-RSRP
· The maximum size of the CRM Set and the UE capability
In this contribution, we give our analysis on these issues.
2 Discussion

2.1 Applicablilty of AP16
There are three alternatives regarding how AP16 is utilized in the measurement of CSI-RS RSRP:
· Alt1: R16 recommended (“should”) and R17~22 optional (“may”)
· Alt2: R16 recommended (“should”)
· Alt3: R16 FFS between “shall” and “may”
From the UE power consumption and implementation complexity perspective, the CSI-RS RSRP should be based on at most AP15 and AP16.  If only AP15 is transmitted, it is obvious the measurement should be based on AP15. The only issue is how to collect the power from different transmission antenna ports if both AP15 and AP16 are transmitted. To address this problem, link level simulation is needed. Thre are 3 cases to be considered.
Baseline:
Tx: AP15



Rx: AP15
Case 1:
Tx: AP15+AP16

Rx: AP15
Case 2:
Tx: AP15+AP16

Rx: AP15+AP16
One draft simulation assumptions are in Annex based on the single antenna port case[2]. It is proposed to agree on the link level simulation assumtions at this Ad Hoc meeting. Interested parties are encouraged to provide simulation results.
2.2 Measurement bandwidth of CSI-RSRP
In last RAN4 #63 meeting, most of the simulation results showed that based on 6 PRB measurement bandwidth and the extended measurement period (>200ms) UE can achieve similar measurement accuracy performance as CRS-based RSRP. It is proposed that UE measurement requirements on measurement priod will be defined based on 6 PRB. 

One related issues is the extension of the measumrenet period. As comprehensively discussed in one company paper [R4-63AH-0033] the measurement period will be extened according to different CSI-RS periodicity and DRX cycles.
2.3 The maximum size of the CRM Set and the UE capability
Currently the agreements in RAN1 on this issue is

	Agreement on the maximum size of the CoMP Resource Management Set:

· The maximum size of the CRM Set is at least 8 per serving carrier frequency, and the UE shall be capable of reporting at least 8 CSI-RSRP measurements per serving carrier frequency.
· The CRM set represents the maximum number of measurements the network can request rather than the UE capability with respect to CSI-RSRP measurements.
· Let RAN4 define the maximum size of the CRM Set and the UE capability with respect to CSI-RSRP measurements.


For the maximum size of the CRM set, we provide the CSI-RS hearability based on the system level simulation.
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Fig.1. CSI-RS hearability for 4RRH case
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Fig.2. CSI-RS hearability for 10RRH case
Based on the simulation results for both 4RRHs and 10RRHs, the maximum CoMP resource management size can be chosen as 12 to cover more than 95% cases.  In the simulaton the RSRPs-RSRPn <= x dB, x is in the range from 3dB to 20dB.

Regarding the the UE capability, it is similar to the intra-frequency RSRP/RSRQ measurement based on CRS. In current TS 36.133, the corresponding requirements are:
In the RRC_CONNECTED state the measurement period for intra frequency measurements is 200 ms. When no measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of performing measurements for at least Ymeasurement intra cells , where Ymeasurement intra is defined in the following equation. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of at least 8 identified intra-frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher layers may be decreased.
It is more related to UE capability. The above requirements are movivated by the UE mobility. This value should be one tradoff between providing network sufficient targeting cells for handover to and minimizing the UE power consumption and buffer size. Turning to the CoMP, it is also important for the network to get sufficient measurement results of different Transmssion points and keep the UE power consumptions minimized.  It is proposed UE shall be capable of performing RSRP measurements for 8 transmittion points.
3 Conclusions
In this paper, the link level simulation results and analysis are given. Some proposals are:

Proposal1: Measurement bandwidth of CSI-RS RSRP is 6 PRB

Proposal2: The maximum size of the CRM Set is 12.
Proposal3: UE shall be capable of performing RSRP and RSRQ measurements for 8 identified-intra-frequency cells during the measurement period
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5 Annex Link simulation assumptions and Modelling
5.1 Measurement period
· Measurement period for non-DRX case: {200, 400, 800} ms
5.2 SNR levels
· SNR: {-6,-3,0,3,6} dB

5.3 Timing Error
· 
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5.4 Link simulation assumptions for CSI-RS RSRP
The assumptions are listed in table 1. 

Table 1: Simulation parameters for CSI-RS RSRP measurement performance feasibility study 

	Parameters
	Value
	Comments

	SNR 
	{-6,-3,0,3,6} dB 
	

	Measurement Bandwidth 
	{6 RBs}
	

	Number of Tx Antennas 
	{2} 
	

	Number of Rx Antennas 
	2 
	

	Antenna Correlation 
	Low 
	Low 

	CSI reference signals 
	Antenna port  {15,16} 
	

	CSI-RS reference signal configuration 
	[2] 
	

	CSI-RS periodicity and subframe offset TCSI-RS / ICSI-RS 
	[5/3] 
	

	Measurement Period for non-DRX case
	{200ms, 400ms, 800ms} 
	

	Number of Samples per Measurement Period 
	- 
	Implementation-dependent (NOTE1)

	L3 filtering 
	Disable 
	

	Propagation Condition
	AWGN, ETU70, EPA5
	

	CP Length
	Normal
	

	Timing Error
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	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results.


5.5 Performance Metrics
The CDF curves are to be provided for:

· Delta CSI-RSRP   = (estimated CSI-RSRP – ideal CSI-RSRP) 
[dB]  
5.6 Timeline
The results are expected to be provided in Auguest meeting (RAN4#64).
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