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1
Link level simulation results and LS to RAN1
Summary of the link level CSI-RSRP simulation results is provided by Samsung at below:

[Summary to be updated]
Discussion:
Samsung: propose to remove the variation from the summary
Ericsson: variation does not take into account the cluster observed in the results.
CATT: where are CATT’s results?
Ericsson: CATT’s can be taken into account also later.
CATT: is it necessary to take the average results? Average the absolute values instead.
ZTE: OK to keep the variation figures.
Qualcomm: would like to keep the variation.

NSN: would like to keep the variation.

Qualcomm: suggest changing the variation to the span of the results.
Renasas: also prefer to use span.

Ericsson: span doesn’t really show the cluster of the results.

Huawei: offsets are different among companies.

1.1
Reference
[1] R4-63AH-0145, Further considerations for the feasibility research of CSI-R

S based RSRP measurement, Samsung
[2] R4-63AH-0076, Link simulation results for CSI-RS RSRP measurement feasibility study Ericsson/ST-Ericsson
[3] R4-63AH-0077, Draft LS on link simulation results for CSI-RS RSRP measurement feasibility study Ericsson/ST-Ericsson
[4] R4-63AH-0060, CSI-RS Based Measurements Link Level Simulation Results, Qualcomm Incorporated
[5] R4-63AH-0033, Discussion on CSI-RS measurement accuracy, Huawei, HiSilicon
[6] R4-63AH-0034, Draft LS response for the CSI-RS measurement accuracy, Huawei, HiSilicon 

[7] R4-63AH-0035, Discussion on RAN1's LS for CoMP, Huawei, HiSilicon
[8] R4-63AH-0056, Link level simulation results for CSI-RS RSRP measurement feasibility study, LG Electronics
[9] R4-63AH-0062, Link level simulation results for CSI-RS RSRP measurement, ZTE Corporation
[10] R4-63AH-0063, Way forward for DL-CoMP CSI-RS based RSRP Measurement, ZTE Corporation
[11] R4-63AH-0102, Link level simulations for CSI-RS based measurement for CoMP, Nokia Siemens Networks, Nokia Corporation
[12] R4-63AH-0125, Updated simulation results on CSI-RSRP measurement accuracy for CoMP, CATT
[13] R4-63AH-0127, Considerations on further work of CSI-RSRP measurement for CoMP, CATT
[14] R4-123575, LS response on CSI-RS based measurement for CoMP, Qualcomm Inc
[15] R4-63AH-0084, Further link level performance analysis of CSI-RS based RSRP measurements, Intel

[16] R4-63AH-0142, Link level simulation results for CSI-RS RSRP measurement feasibility study, Renasas

1.2
Simulation results and observation
1.2.1 Timing impact

In [3] and [6]: 
The performance was also analyzed for different timing offsets in the range of -3us to 3us but no significant performance degradation was observed. 

Way forward:
The performance was also analyzed for different timing offsets of 0us and +/-3us but no significant performance difference was observed. 
1.2.2 Feasibility of CSI-RSRP
Samsung in [1]:

Based on such observations, such proposals suggested:

- Using measurement period 400md/800ms, 1tx CSI-RS port, 6RB measurement BW and SNR -3/-6dB as the baseline assumption condition to study the CSI-RS RSRP measurement feasibility

- Under above baseline assumption, CSI-RS RSRP could achieve the comparable performance as CRS RSRP measurement 
Ericsson/ST-Ericsson in [2]:

The results show that with an SNR value down to -6 dB, the delta RSRP based on CSI-RS for all propagation conditions typically used in RAN4 for RRM requirements (i.e. AWGN, ETU70 and EPA5) seem to be within the existing requirements defined for CRS based RSRP measurement.
Huawei, HiSilicon in [5][6]:
Proposal1: The measurement period of CSI-RS RSRP will be extended according to CSI-RS periodicity for non-DRX case. 

Proposal2: The measurement period of CSI-RS RSRP will be extended according to CSI-RS periodicity for DRX.

LG Electronics in [8]:

Proposal: CSI-RS based RSRP accuracy is feasible to use for RRM requirements since it is within the accuracy defined for CRS based RSRP measurement.
NSN, Nokia in [11]:

Observation#1: The spread was improved when using longer measurement period (e.g. 800ms).

Observation#2: The median value of RSRP estimation depend SNR, and does not change much depending on the measurement period.

A large median bias (up to 3dB) is still observed at -6dB case, and thus it is expected the CSI-RS RSRP measurement should perform at better SNR condition.
Qualcomm Incorporated in [4]:

Based on the results shown we conclude that the CSI-RS based measurement accuracy is significantly worse than the CRS based measurement and is mostly impacted by the poor noise variance estimation. Even with longer measurement periods the accuracy is still low as noise estimation is not significantly improved. 

Considering these results, CSI-RS based RSRP measurement cannot be used for CoMP set management to ensure robust system performance.
ZTE in [9]:

From the simulation results summarized in tables 2 and 3, the performance of 6RB, -6dB SNR and EPA5 case is the worst. If considering 2dB implementation margin, the CSI-RS based RSRP measurement accuracy may not meet the Rel-8 CRS requirements.
Renasas in [16]:
CSI-RS RSRP could offer a reasonable accuracy as seen at link level, especially if 400ms measurement period is allowed, eg with around 0.5dB to 1.0dB degradation compared to CRS RSRP, at SINR of-6dB.

CATT in [12]:
It is suggested to provide the overall simulation results as table1 for RAN1 to facilitate the discussion.  With further evaluations RAN1 would have the judgements on the proper measurement accuracy on the sufficiently high SINR and provide guidance for RAN4
Intel in [15]:
It was noted that the accuracy can be further improved (by around 1.5dB at SNR = -6dB) by considering wider measurement bandwidth. It was also observed that making optional measurement on the second CSI-RS antenna port (R16) when two CSI-RS antenna ports is configured may significantly deteriorate the RSRP measurement accuracy. Given that CSI-RSRP targets non mobility scenarios it was also recommended to request clarifications from RAN1 about expected CSI-RSRP measurement accuracy requirements for CoMP.
Discussion point:
1. How to move forward the LS response to RAN1 with current RAN4 simulation results?
Option 1: try to have a compromised conclusion on CSI-RSRP feasibility based on current simulation results.

Option 2: report in the LS response the current status of RAN4 simulation results. 
2. Baseline assumptions:

Measurement period: 400ms/600ms/800ms/1000ms?
Number of CSI-RS port: 1?

Measurement BW: 6RB/25RB/50RB?
SNR: -3/-6?
Huawei: prefer option 1.

Qualcomm: hard to agree on option 1

Ericsson: propose to capture in the LS: most companies see accuracy level is acceptable.

Qualcomm: the term “acceptable” is not clear. Intel proposes to check the system level results also in their contribution.

Huawei: propose “most results are comparable to results using CRS”.
Ericsson: results using CSI-RS seem to be within the existing requirements defined for CRS based RSRP measurement.
Renesas: not exactly the same as CRS

Ericsson: we haven’t considered RF impairment here

Qualcomm: there are 8 times more RE for CRS. Results cannot be the same for CRS and CSI-RS
Samsung: there is only 1-2 dB difference. There are methods to improve the accuracy of CSI-RS measurement like longer measurement period.

Huawei: we propose to extend the measurement period. Then it will still fulfill the requirements even with RF margin.

Renesas: accuracy won’t be as good as CRS even with longer period.

Ericsson: we have the room to improve the requirement. Propose to capture that in the LS.
Way forward:
Way forward as what is captured in the draft LS.
1.2.3 LS drafting

Based on the draft LS provided in last meeting [14]:
1. Overall Description:
RAN4 would like to thank RAN1 for their question regarding the achievable timing and measurement accuracies for CSI-RS based received signal quality measurement mentioned in the “LS on CSI-RS based measurement for CoMP” in R4-121990 (R1-120929). 
In response to RAN1 LS, RAN4 has conducted link simulations to study the feasibility of measurement accuracies achievable for CSI-RS based received signal quality measurement (CSI-RSRP). 
The performance of CSI-RS RSRP measurement was evaluated by RAN4 based on 6 PRB measurement bandwidth. In these studies, it was noted that the extended measurement period (>200ms) to allow additional filtering of CSI-RS RSRP samples would be beneficial to improve measurement accuracy for both DRX case and non-DRX case. 
The performance was also analyzed for different timing offsets of 0us and +/-3us but no significant performance difference was observed. 

Based on simulation results from different companies, the CSI-RS based measurement accuracy with 200ms/400ms/800ms is given in the tables attached. Simulation results do not include the RF impairment.
Minimum performance requirements for CRS based RSRP intra-frequency absolute and relative measurement accuracy are defined in section 9.1.2.1.and 9.1.2.2 of TS 36.133 respectively.
The summary of the results is as attached.
2. Actions:

RAN4 kindly asks RAN1 to note the information on their further work on COMP.
Ericsson/ST-Ericsson proposes in [2]:

Change 1: Add the following clarification:

The results are provided as Cumulative Density Function (CDF) of the following metric used in the simulation:

Delta CSI-RSRP = (estimated CSI-RSRP – ideal CSI-RSRP) 
[dB]

Change 2: Change the last paragraph of the LS as follows:

The results provided by most of the companies show that with an SNR value down to -6 dB, ‘Delta CSI-RSRP’ seem to be within the existing requirements defined for CRS based RSRP measurement.
Huawei, HiSilicon propose in [6]:
Replace the texts in blue by following texts:

In these studies, it was observed that based on 6 PRB measurement bandwidth and the extended measurement period (>200ms) UE can achieve similar measurement accuracy performance as CRS-based RSRP. RAN4 will further define the measurement period and measurement accuracy requirements.
Way forward:
Include the following into the coversheet of the summary:

The results are provided as Cumulative Density Function (CDF) of the following metric used in the simulation:

Delta CSI-RSRP = (estimated CSI-RSRP – ideal CSI-RSRP) 
[dB]
Ideal CSI-RSRP is based on ideal channel estimation.
The draft LS is accepted by the group.
2
Discussion on System level simulation results (depending on the meeting time)
2.1
Reference
[1] R4-63AH-0058, System Simulation Results for CSI-RS Based Measurements, Qualcomm Incorporated
[2] R4-63AH-0068, System level simulation results for CSI-RS based RSRP measurement, ZTE Corporation
[3] R4-63AH-0032, System level simulation results for CoMP sceanrio 4, Huawei, HiSilicon
[4] R4-63AH-0057, System level simulation results for CSI-RS RSRP measurement feasibility study, LG Electronics
[5] R4-63AH-0078, System simulation results for CSI-RS RSRP measurement feasibility study, Ericsson/ST-Ericsson
[6] R4-63AH-0101, System level simulations for CSI-RS based measurement for CoMP, Nokia Siemens Networks, Nokia Corporation
Discussion:

Not treated
Way forward:
3
Any other business (depending on the meeting time)


















