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1 General
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5
	R4-157067
	draft TR
	TR 36.878 v 1.1.0
	Huawei

	9.5
	R4-157070
	pCR
	TP for TR36.878: General
	Huawei

	9.5
	R4-157071
	pCR
	TP for TR36.878: Conclusions
	Huawei

	9.5
	R4-157072
	pCR
	TP for TR36.878 Clean-up
	Huawei

	9.5
	R4-157810
	discussion
	Consideration on Rel.13 HST SI completion
	Ericsson, Telecom Italia


Proposals from companies:

	Companies
	Proposals

	R4-157070
Huawei
	This contribution contains a text proposal for TR 36.878 [1] to introduce the general part in section 6.1. The text proposal follows in the section below.

	R4-157071
Huawei
	Based on six meeting cycle’s discussion on high speed scenarios study items, the objectives of the SI are completed. In this contribution TP on conclusion is proposed for TR 36.878. 

	R4-157810
Ericsson, Telecom Italia
	Proposal 1: In order to reach 100% completion of the SI, solutions addressing Objective 2 (UE speeds higher than 350km/h) need to be captured in TR 36.878. Since there are no remaining technical concerns regarding the Unidirectional RRH arrangement we propose that it is captured in the TR at RAN4#77.

Proposal 2: In order not to further delay the completion of the SI we propose that remaining details, such as simulation assumptions, are agreed upon during RAN4#77.


Open issues:
· Can we agree on TP R4-157067?
· Can we agree on TP R4-157070?

· Can we agree on TP R4-157071?

· Can we agree on TP R4-157072?
The Tdocs were handled in the main session.
2 High Speed Train Scenarios
2.1 Unidirectional and performance evaluation
2.1.1 Scenario clarification

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.1
	R4-157436
	pCR
	TP for TR 36.878: Clarification on SFN scenario
	Huawei

	9.5.1
	R4-157757
	pCR
	TP Clarification on SFN model configuration
	Ericsson


Proposals from companies:

	Companies
	Proposals

	R4-157436
Huawei
	The unidirectional SFN arrangement is discussing in several meetings. In order to avoid confusion, we provide this TP to make some clarification on the current SFN scenario.

	R4-157757
Ericsson
	Two configurations of SFN deployments for high-speed train operation have been discussed during the recent meetings: Bidirectional and Unidirectional RRH configurations. Currently the term SFN is used in the technical report 36.878 when referring to the Bidirectional RRH arrangement. In order to avoid confusion it is proposed to clarify the configuration for which the channel model and the results apply by replacing SFN by Bidirectional SFN in sections 6.2.3.1, 6.3.1.1, 6.3.2.1, 6.4, 6.4.1, 6.4.2, 6.5.2.1 and 6.5.2.3.


Open issues:

· Clarification related to unidirectional.
The Tdocs were handled in the main session.
2.1.2 Downlink performance evaluation
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.1
	R4-157384
	discussion
	Time and frequency tracking behavior under different deployments
	MTK

	9.5.3
	R4-157385
	discussion
	Demodulation performance evaluation under Unidirectional deployment
	MTK

	9.5.3
	R4-157387
	discussion
	Demodulation performance evaluation for higher Doppler under Bidirectional deployment
	MTK

	9.5.1
	R4-157736
	discussion
	Channel Model for Unidirectional RRH arrangement
	Ericsson, MTK

	9.5.1
	R4-157737
Revised to 

R4-158131
	pCR
	TP Channel Model for Unidirectional RRH arrangement
	Ericsson, MTK

	9.5.1
	R4-157805
	discussion
	SNR definition in SFN scenarios
	Ericsson

	9.5.1
	R4-157806
	pCR
	TP SNR definition in SFN scenarios
	Ericsson

	9.5.3
	R4-157766
	discussion
	Simulation assumptions for Unidirectional RRH arrangement
	Ericsson

	9.5.3
	R4-157801
	pCR
	TP Simulation assumptions for Unidirectional RRH arrangement
	Ericsson

	9.5.3
	R4-157802
	discussion
	Simulation results for Unidirectional RRH arrangement
	Ericsson

	9.5.3
	R4-157804
	pCR
	TP Simulation results for Unidirectional RRH arrangement
	Ericsson

	9.5.3
	R4-157807
	discussion
	Unidirectional RRH arrangement with legacy antenna
	Ericsson

	9.5.3
	R4-157808
	pCR
	TP Unidirectional RRH arrangement with legacy antenna
	Ericsson


Proposals from companies:

	Companies
	Proposals

	R4-157384
MTK
	Observation 1, We don’t see the ups and downs in the frequency tracking trajectory when the conventional CRS based frequency tracking method is applied to the case of Fd = 875Hz for Bidirectional deployment. 

Observation 2, As the speed is further increased, for example Fd reaches 1250Hz, the conventional CRS based frequency tracking may not be applicable for the Bidirectional deployment. 

Observation 3, We don’t observe the significant impact from the side lobe power of the near RRH to the frequency tracking behavior in Unidirectional deployment. 

Observation 4, A short period of ups and downs in timing tracking trajectory is observed when the UE passes the RRH in Unidirectional deployment.

Observation 5, The radiation pattern for the Bidirectional deployment is not specified in the TR. As such, the receiver behavior can’t be properly verified.

Observation 6, As the speed is further increased, for example Fd reaches 1250Hz, the conventional CRS based frequency tracking is applicable for the Unidirectional deployment.    

Proposal 1, Provide the radiation pattern in Bidirectional deployment to help the UE verifying the receiver behavior.

	R4-157385
MTK
	Observation 1, The deployment with better coverage doesn’t necessarily provide the better SNR condition for the UE. The induced ICI with the increase of the Doppler frequency could limit the UE performance.
Observation 2, The Unidirectional deployment is ICI free, making it robust to the higher Doppler frequencies.

	R4-157387
MTK
	Observation 1, The advanced receiver with enhanced channel estimation capability is able to improve the performance in the case of Fd = 875Hz.
Observation 2, In the case of Fd = 1250Hz, the advanced receiver with enhanced channel estimation capability still suffers the poor performance due to the failure in frequency tracking. Thus, the advanced receiver should be re-defined by additionally including the enhanced frequency tracking capability. 
Observation 3, It is believed that Bidirectional deployment can provide better geographic coverage. However, the corresponding enhanced receiver at the UE should be equipped. The coverage range in term of Doppler frequency is limited in Bidirectional deployment.

	R4-157736
Ericsson, MTK
	With the modifications and corrections it is our wish that the group will find the text proposal acceptable, and that the group decision from RAN4#76 in Beijing on including the Unidirectional RRH arrangement in the study item and hence in the technical report, can be implemented.

	R4-157737
Ericsson, MTK
	This contribution contains a text proposal for TR 36.878 on inclusion of the Unidirectional RRH arrangement for high-speed train single frequency network scenarios.

	R4-157805
Ericsson
	Observation 1: The current SNR definition point, i.e., where the UE is at minimum distance to an RRH, does not reflect the transmission power used for providing coverage over the inter-site distance Ds. It reflects the transmission power from the closest RRH.

Observation 2: Assuming that each RRH is transmitting at constant power level PTX for either of the Unidirectional and Bidirectional configurations, the Bidirectional configuration will use 3dB more power than the Unidirectional configuration to provide coverage over the inter-site distance Ds. However the SNR, when defined at the current point, will seemingly be the same.

Observation 3: An SNR definition point midways between the RRHs would accurately reflect the transmission power that is used by the two SFN configurations, and would particularly capture that the Bidirectional configuration is using twice the transmission power compared to the Unidirectional configuration.

Proposal 1: Rather than changing the SNR definition point we propose to include an informative appendix in TR 36.878 [1] where the consequences of the current SFN definition point are described and where it is explained that when comparing performance results at a given SNR, one should add 3dB to the SNR reported for the Bidirectional configuration.  

	R4-157806
Ericsson
	The purpose of this text proposal is to provide information about this fact in order to avoid confusion in the simulation and evaluation campaigns.

	R4-157766
Ericsson
	We are proposing simulation assumptions for Unidirectional SFN as described in Tables 6.4.1-1 and 6.4.1-2. 

	R4-157801
Ericsson
	This contribution contains a text proposal for inclusion of simulation assumptions for SFN model with Unidirectional RRH arrangement R4-157766[]
 in TR 36.878.

	R4-157802
Ericsson
	Observation 1: The performance of the legacy UE in a Unidirectional SFN is almost independent of the investigated UE speeds (350, 500, 750km/h), with only a slight tendency of degraded performance as speed increases.

	R4-157804
Ericsson
	This contribution contains a text proposal for inclusion of simulation results for the Unidirectional RRH arrangement under the conditions specified in R4-157766[]
 to TR 36.878.

	R4-157807
Ericsson
	Observation 1: Objective 1 (UE speeds up to 350km/h) can be fulfilled for legacy UEs operating in a Unidirectional SFN deployment with commercially available mainstream antennas.

	R4-157808
Ericsson
	In R4-157807[]
 it was found that for UE speed of 350km/h one can get a performance using the legacy antenna that is on par with the performance one gets when using an antenna with tighter specifications on FSR and FBR.
In this contribution we provide a text proposal for inclusion in TR 36.878 of an informative appendix on simulation results for Unidirectional SFN using legacy antennas.


Open issues:

· Should the radiation pattern in Bidirectional RRH arrangement be provided?
· Clarification on SNR definition for unidirectional RRH arrangement evaluation.
· TP on channel model for unidirectional
· Simulation assumptions and evaluation results for unidirectional RRH arrangement.
· Can we agree on the TP for unidirectional RRH arrangement with legacy antenna?

The Tdocs were handled in the main session.
2.1.3 Handover
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.2
	R4-157831
	discussion
	Handover and reselection in Unidirectional SFN
	Ericsson

	9.5.2
	R4-157832
Revised to 

R4-158132
	pCR
	TP Handover and reselection in Unidirectional SFN
	Ericsson

	9.5.2
	R4-157074
	discussion
	Discussion on Handover in unidirectional SFN
	Huawei


Proposals from companies:

	Companies
	Proposals

	R4-157831
Ericsson
	Observation 1: A UE moving towards the transmitting beams will at a cell border go from a strong source cell to a weak target cell. In general the weak target cell cannot be detected before the UE has left the source cell beam. As a result the UE may not be able to report the target cell to the source cell, or receive a handover command. RLF will result.

Observation 2: A UE moving away from the transmitting beam will go from a weak source cell beam to a strong target cell beam. After having entered the target cell beam the UE may not be able to report the target cell to the source cell, or receive a handover command. RLF will result.

Observation 3: A legacy UE can receive from a cell at SINR -4dB, and can detect cells at SINR -6dB. Creating zones where source and target cells are above SINR -4dB and -6dB respectively allows the UE to detect the target cell, report it to the source cell, and getting handed over to the target cell by the source cell.

Observation 4: With co-located transmissions in cell groups C1 and C2 the relative power offset between the groups will be constant throughout the distance between the RRHs. Event thresholds and cell re-selection thresholds can be selected accordingly to decide in which segment the UE is to be handed over to or re-select the target cell.  

Observation 5: The number of segments (inter-site distances) by which source and target cell groups overlap depends on inter-site distance, supported UE speed and the DRX cycle in use. 

Observation 6: That a legacy UE can operate in an engineered handover zone has been secured already in conformance testing.

Hence we propose the following as one of potentially several solutions for handover between SFN cell groups:

Proposal 1: A handover zone can be created between source and target cell (groups) to allow the UE to detect and report the target cell while still being able to communicate with the source cell.  



	R4-157832
Ericsson
	We propose to include an informative Appendix in 3GPP TR 36.878 [2] on how legacy UE behaviour can be supported in a Unidirectional SFN deployment.

	R4-157074
Huawei
	Observation 1: It’s very challenging for UE to successfully transmit measurement report or receive handover command in unidirectional SFN deployment.
Observation 2: An overlapping area can be created to address the measurement report and handover command issues in unidirectional SFN deployments.
Observation 3: Potential pingpong handover issue needs to be considered in overlapping unidirectional SFN deployments.
Observation 4: Serving SINR level in overlapping area is quite low compared with non-overlapping unidirectional SFN deployment.
Observation 5: Co-located RRH deployment in handover zone may reduce the coverage of each BBU.
Observation 6: Due to differential power levels configured for RRHs in the overlapping area, the site distance in overlapping area will shrink by several dB. This might result in the increase of total site number.


Open issues:

· Can we agree on the TP for handover?
The Tdocs were handled in the main session.
2.1.4 Uplink performance evaluation

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.1
	R4-157580
	discussion
	Uplink characteristics in Unidirectional RRH arrangement
	Ericsson

	9.5.1
	R4-157581
Revised to

R4-158130
	pCR
	TP for TR 36.878: Uplink characteristics in Unidirectional RRH
	Ericsson

	9.5.2
	R4-157073
	discussion
	Power control on unidirectional SFN
	Huawei

	9.5.3
	R4-157697
	discussion
	Coverage analysis on unidirectional deployment
	Huawei


Proposals from companies:

	Companies
	Proposals

	R4-157580
Ericsson
	In this contribution we present how constant frequency offsets can be exploited for improved performance of PRACH, PUCCH, and PUSCH for both the mono-static and bi-static versions of the Unidirectional deployment.
Observation 1: By unidirectional beam arrangement the UL Doppler shift is essentially zero along the whole track, except close to the RRH sites, where it is not zero but reduced to a fraction of the maximum Doppler shift.

	R4-157581
Ericsson
	In this contribution we present how constant frequency offsets can be exploited for improved performance of PRACH, PUCCH, and PUSCH.

	R4-157073
Huawei
	This contribution provides further analysis on power control issues in unidirectional SFN scenario. It is observed that the UE transmission power in bidirectional deployment is less than that of unidirectional which further extend the UE power life. Furthermore the relatively smooth pathloss change reduces the impacts from the mismatch between TPC command and the real pathloss change.

	R4-157697
Huawei
	In this contribution, we provide the analysis for the uplink coverage for the RRH arrangement with the bidirectional receiver and the unidirectional receiver. It seems natural that the bidirectional receivers are more desirable.


Open issues:

· Can we agree on the TP for uplink characteristics in unidirectional RRH?
The Tdocs were handled in the main session.
3 RRM Evaluation
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.2
	R4-157068
	discussion
	RLM simulation results in SFN and possible solutions
	Huawei

	9.5.2
	R4-157069
	pCR
	TP for TR36.878:  RLM simulation results in SFN and possible solutions
	Huawei

	9.5.2
	R4-157204
	discussion
	Enhancement of RRM performance requirements for UE in DRX for high speed scenarios
	ALU

	9.5.2
	R4-157272
	discussion
	Connected mode RRM in High Speed Scenarios
	Qualcomm


Proposals from companies:

	Companies
	Proposals

	R4-157068
Huawei
	Observation 1：Under the SFN scenario, the legacy UE, which uses typical channel estimation algorithms, would suffer from the PDCCH performance degradation.

Observation 2: With enhanced algorithms in UE side, e.g., HeUE described in clause 2.2.3, are applied, the RLM performance in SFN channel could be comparable with ETU70 in Rel-8.

Proposal 1: In order to improve the RLM performance under SFN scenario, two candidate solutions are proposed

· Option 1 (UE based solution): The enhanced UE (HeUE) is characterized by

· HeUE assumes the existence of multiple Doppler shifts and is able to accurately estimate them by utilizing the enhanced estimation algorithms;

· HeUE is able to properly track the frequency to adjust its own oscillator to keep synchronization by assuming the existence of multiple Doppler shifts;

· HeUE can conduct the proper interpolation for the channel estimation especially in time domain.

· Option 2 (BS based solution): eNB frequency pre-compensation

· The enhanced BS can estimate the downlink frequency by using the uplink signal, e.g., PUCCH for ACK/NACK transmission, and then compensate the downlink frequency per RRH before transmitting.

	R4-157069
Huawei
	Based on the RLM simulation assumption for SFN channel, RLM simulation results with different channel estimation algorithms are further provided in [R4-157068]. In this contribution TP on possible solutions for RLM in SFN channel is proposed for TR 36.878.

	R4-157204
ALU
	Proposal 1: DL measurement performance in DRX can be enhanced without necessarily increasing UE measurement activity. The UE will make necessary RRM measurements when DRX is in ON status, as current practice. Then, the UE will determine the changes of the RRM measurements based on the estimated DL RF power changes, which are derived based on the RF path-loss models and the distance changes between the UE and the BS. Various existing methods may be used to proving the information for the relative distance changes, e.g., UE Rx-Tx time difference measurements, RSTD measurements, and UE speed estimates.

	R4-157272
Qualcomm
	In this paper we proposed a possible solution to improve the mobility performance in high speed train scenarios with longer DRX cycles (>160ms). Our proposal is to reduce the RLM window(even to 1 sample) and trigger a neighbor cell search as soon as the UE triggers out of sync. Based on our simulation results this proposal has the potential to greatly reduce the Qout duration for such scenarios.


Open issues:
· The possible solutions to improve RLM performance degradation
· Depend on the demodulation part discussion
· The possible solution to improve the mobility performance when DRX is no less than 160ms
· Various existing methods may be used to proving the information for the relative distance changes, e.g., UE Rx-Tx time difference measurements, RSTD measurements, and UE speed estimates (ALU).
· Reduce the RLM window(even to 1 sample) and trigger a neighbor cell search as soon as the UE triggers out of sync(Qualcomm)

Discussion:
Agreements:
· ALU will provide the draft TP to capture the solutions proposed in R4-157204, and the group will make decision in this meeting whether the solution should be captured in the TR.
· The possible solutions to improve RLM performance degradation:
· Consider specifying some new RLM test cases: whether the new requirement is needed and what should be specified will investigated in the following-up WI.
4 UE Demodulation
4.1 Performance evaluation

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.1
	R4-157000
	other
	Discussion on SFN RRH deployment and UE behavior for high speed train scenario
	Intel

	9.5.1
	R4-156999
	other
	Discussion on UE demodulation performances for high speed train scenario with SFN deployment
	Intel

	9.5.3
	R4-157696
	discussion
	Performance analysis for DL performance under the unidirectional deployment
	Huawei

	9.5.3
	R4-157702
	pCR
	TP: update the performance characterization for UE demodulation under the identified high speed scenario
	Huawei


Proposals from companies:

	Companies
	Proposals

	R4-157000
Intel
	Proposal 1:  We propose a possible framework by a combination of the SFN data signal using orthogonal non-SFN reference signal transmission from different RRHs.
· In the RRH deployment along the train rail, RRH can utilize antenna ports that have orthogonality between the APs. For example, the odd-numbered RRHs may use one antenna port (e.g. AP7) and even-numbered RRHs use another antenna port (e.g. AP8). 

· DMRS APs of TM9 or TM10 are feasible to be used for providing orthogonal reference signals between adjacent RRHs.

· A HST UE is able to execute channel parameter estimations per a DMRS AP. PDSCH received signal appears like joint transmission received signal combined between different MIMO layers.
Proposal-2: An expected benefit from the proposed system is to reuse the legacy UE behaviors without significant design changes.  Based on the network deployment in Proposal-1, we propose to study HST UE behavior and performance in the WI

· Channel parameter estimation behavior per RRH using DMRS AP

· MMSE-IRC baseline receiver performance of suppressing ICI or other RRH interferences.

	R4-157702
Huawei
	In this contribution, we will capture more simulation results provided by companies for the identified high speed scenario.


Open issues:
· Capture Intel simulation results with legacy UE under the agreed SFN channel model into TR by using R4-157702.
Discussion:
Agreements:
· Capture Intel simulation results with legacy UE under the agreed SFN channel model into TR by using R4-157702.

4.2 DMRS based solution to enhance downlink performance
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.1
	R4-156999
	other
	Discussion on UE demodulation performances for high speed train scenario with SFN deployment
	Intel


Proposals from companies:

	Companies
	Proposals

	R4-156999
Intel
	Observation: Simulation results show that the UE’s demodulation performance in the HST-SFN channel degrades significantly, which can be up to 1/3 throughput degradation, compared to that in the EVA channels.
Proposal: Enhancement algorithms at BS and/or UE side are necessary to retain satisfactory demodulation performance for the HST scenario.



Open issues:
· DMRS based solution:

· Can we agree to include this part into WID?

Discussion:
Agreements:
4.3 Advanced UE solution to enhance downlink performance
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.3
	R4-157700
	discussion
	Enhance UE performance under SFN scenario
	Huawei

	9.5.3
	R4-157703
	pCR
	TP: UE based solution to enhance downlink performance
	Huawei

	9.5.3
	R4-157944
	other
	Improvement on UE demodulation performance in SFN channel
	Qualcomm


Proposals from companies:

	Companies
	Proposals

	R4-157700
Huawei
	· Proposal: Add the advanced receiver as a candidate solution into TR.

	R4-157703
Huawei
	This contribution will capture the potential enhancement solution for the advanced UE.

	R4-157944
Qualcomm
	Proposal 1. RAN4 should consider challenge in channel estimation in SFN channel with large Doppler shift when specifying minimum performance requirement.


Open issues:
· Advanced UE solution: specify the demodulation performance requirements to ensure
· Enhance frequency tracking under the SFN scenario where UE can receive two paths with opposite Doppler shifts.

· Enhance the time-domain interpolation for channel estimation under the SFN scenario where UE can receive two paths with opposite Doppler shifts 
Discussion:
Agreements:
4.4 BS frequency pre-compensation solution
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.3
	R4-157701
	discussion
	BS based solution for enhancing downlink performance
	Huawei

	9.5.3
	R4-157704
	pCR
	TP: BS based solution to enhance downlink performance
	Huawei

	9.5.3
	R4-157809
	discussion
	On feasibility of Doppler compensation on DLTX in Bidirectional SFN
	Ericsson


Proposals from companies:

	Companies
	Proposals

	R4-157701
Huawei
	· Proposal: Add the BS frequency pre-compensation method as a candidate solution into TR.

	R4-157704
Huawei
	This contribution will capture the potential enhancement solution based on the BS frequency pre-compensation before transmission under the SFN high speed scenario.

	R4-157809
Ericsson
	Observation 1: Existing high-speed train sets are typically 200 or 400m in length, meaning that Doppler pre-compensation cannot be tailored per UE. The UEs at the front and at the end of the train will experience highly varying Doppler conditions, particularly when the train is passing a RRH site. Hence in practice a static Doppler pre-compensation that depends on the speed of the train has to be used.

Observation 2: When a UE is passing a RRH site the frequency offset it experiences abruptly goes to a negative value corresponding to the full Doppler pre-compensation. Once the UE has passed the RRH this changes abruptly to a positive value corresponding to the full Doppler pre-compensation. Hence there is an abrupt change of frequency offset of up to twice the Doppler pre-compensation value. At a speed of 350km/h and 2.7GHz this corresponds to an abrupt change of 1750Hz, which is close to the AFC capture range of 2kHz.  

Proposal 1: Before going further with Doppler pre-compensation, information shall be collected from UE vendors on the UE behaviour when subjected to abrupt frequency offset changes. The information shall comprise feasibility of Doppler pre-compensation in legacy implementation (up to and including Rel.12) and foreseen feasibility of Doppler pre-compensation in Rel.13 UEs.


Open issues:
· Clarify on the feasibility frequency pre-compensation method for the scenario where the train is near one RRH
· Potential issue on Doppler jump when UE pass one RRH
Discussion:
Agreements:
5 UE CSI reporting
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.4
	R4-157705
	discussion
	UE CSI performance requirements under high speed scenario
	Huawei


Proposals from companies:

	Companies
	Proposals

	R4-157705
Huawei
	· Proposal 1: The new CSI requirements need to be considered for the candidate solutions to enhance the downlink performance under the high speed scenarios.

· Proposal 2: Postpone the discussion related to CSI requirements in the following up WI phase.


Open issues:
· The new CSI requirements need to be considered for the candidate solutions to enhance the downlink performance under the high speed scenarios.

· Postpone the discussion related to CSI requirements in the following up WI phase.
Discussion:
Agreements:
6 BS Demodulation

6.1 ETU600 PUSHC test
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.5.5
	R4-157224
	discussion
	BS demodulation performance under existing high speed train scenario
	CATT

	9.5.5
	R4-157706
	discussion
	MCS selection for PUSCH ETU600 test
	Huawei

	9.5.5
	R4-157707
	pCR
	TP: Performance characterization for BS demodulation under the existing high speed scenario
	Huawei,

	9.5.5
	R4-157932
	other
	TP: BS high speed performance
	Nokia


Proposals from companies:

	Companies
	Proposals

	R4-157224
CATT
	In this contribution, we provide our simulation results for the PUSCH demodulation under the existing high speed train scenarios. The simulation results are summarized as follows:

Test case
Fraction of 
maximum 
throughput

SNR [dB]

Option 1: 16QAM 1/2
30 %

1.84
70 %

9.01
Option 2: QPSK 1/3
30 %

-6.06
70 %

-1.33
 

	R4-157706
Huawei
	· Proposal 1: It is proposed to apply the requirements only for Wide Area BS and not for the Local Area BS and Home BS.
· Proposal 2: In order to align the BS and UE demodulation performance requirements, it is proposed to consider specifying the new BS demodulation performance requirements under ETU600 with MCS 16QAM 1/2.

· Proposal 3: If the agreement on the modulation scheme for BS ETU600 requirement was not reached in this meeting, we propose that

· Option 1: Firstly agree to introduce ETU600 QPSK 1/3 test, and in the following-up WI phase further discuss the ETU600 16QAM 1/2 test case.

· Option 2: Leave the selection of modulation schemes to the following-up WI phase.

	R4-157707
Huawei
	This contribution will summarize evaluation results of BS side e under the existing high speed scenario.

	R4-157932
Nokia
	Given the consideration on the potential ICI noise floor, and the Doppler tracking capability, we proposed to use one of the two test cases for ETU600 test: [3]

1. QPSK, rate 1/3, with 2Rx; or
2. 16QAM, rate ½, with 4Rx
Based on this observation, we provide the TP on BS ETU600 test.


Open issues:
· MCS for PUSCH ETU600 test
· Option 1: QPSK 1/3 1x2
· Option 2: 16QAM 1/2 1x2

· Option 3: 16QAM 1/3 1x4
· Huawei TP R4-157707
· Nokia TP on ICI R4-157932

Discussion:
Agreements:































































































































































