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1 General
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2
	R4-152919
	TS or TR
	TR 36.878 v.0.1.0
	Huawei, HiSilicon


No discussion due to limited time.
2 High speed train scenarios
2.1 High speed scenarios
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2.1
	R4-152924
	Other


	High speed scenarios analysis from RRM requirements perspective
	Huawei, HiSilicon

	9.2.1
	R4-152925
	pCR
	TP for TR 36.878: Scenario Summary
	Huawei, HiSilicon

	9.2.1
	R4-152849
	other
	Modified arrangement for RRH based model
	Ericsson


Proposals from companies:

	Companies
	Proposals

	Huawei,HiSilicon
	From RRM requirements perspective, Scenario 1 and 1st hop of Scenario 2c could be prioritized to be studied for objective 2 in high speed SI.

	Ericsson
	Proposal 1: Unidirectional eNB deployments are considered in the studies on high speed train deployments.

Proposal 2: Event A4 may be considered for handover in this deployment.

Proposal 3: Possible improvement to cell detection when only one candidate cell is configured is considered for this deployment

Proposal 4 : Demodulation requirements are developed based on a channel model derived from the modified arrangement.


Open issues:

· Typical scenarios need to be prioritized

· SFN scenario in Scenario 1

· Leaky cable outside carriage to repeater

· Modified RRH scenario
· Using unidirectional eNB on RRH scenario
Discussion:

Qualcomm: general comments on idle mode performance, i.e., paging performance. 1st hop means the transmission of leaky cable to repeater?

Huawei: Yes, it is leaky cable to repeater. We can do more analysis on paging performance. We did analysis on cell identification.

Ericsson: Difference condition on 1 hop and 2 hop scenario. The Es/Iot would be different. We need to do the further study on 2 hop scenario.


Huawei: Es/Iot would be different. We check with our RF delegate. In the second hop, the SNR is high enough.

NTT DoCoMo: We do not want to de-prioritize the scenario 2d.


Huawei: There is noly difference of parameter between Scenario 1 and Scenario 2d.

Qualcomm: Repeater works on 1-layer. The mobility would be through the whole link.
Intel: Clarification on prioritization. What do you mean by prioritizing?


Huawei: We can use the new channel model and do analysis for those three scenarios.

NTT DoCoMo: we have the same questions.

Nokia Networks: Repeater should be RF repeaters.

Intel: In case that we only consider the 1st hop. Does it mean that we only need the requirements for repeater.
Intel: Repeater will be used in between leaky cable to UE.

Qualcomm: All the cell share the Cell ID?
Ericsson: We would like to have a clear idea on what kind of repeater is used to avoid the misunderstanding. 

TelecomItalia: Repeater is just amplifier and there is no Doppler correctioin. We need the feedback.

Huawei: since there is only 1 meeting left for SI
Nokia Networks: we should consider the 2nd hop.

NTT DoCoMo: the purpose is to prioritize the scenario to facilitate the study. For SFN, we should evaluate Scenario 1 and Scenario 2d).

Huawei: we can study scenario 2g) in Objective 1 in this SI.

Agreements:

· Working assumptions: For Scenarios with repeater, there repeater just amplifies the signal and there is no Doppler shift correction in the repeater.
2.2 New channel model for SFN scenario
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2.1
	R4-152615
	other
	Investigation of impacts of SFN channel on receivers in HST scenarios
	ITRI

	9.2.1
	R4-152918
	other
	Discussion on SFN channel model
	Huawei,HiSilicon

	9.2.1
	R4-152920
	pCR
	TP for TR 36.878: SFN Channel model in high speed scenarios
	Huawei,HiSilicon

	9.2.3
	R4-153108
	other
	SFN channel model proposed for High Speed Train
	Ericsson

	9.2.1
	R4-153129
	other
	Further discussion on the SFN channel model
	CATT

	9.2.1
	R4-153130
	other
	Way forward on the SFN channel model
	CATT

	9.2.1
	R4-153470
	other
	Discussion on high speed Channel modeling
	Nokia Networks


Proposals from companies:

	Companies
	Proposals

	Huawei, HiSilicon
	Doppler shift 
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Figure 3 Doppler shifts of two taps in open space scenario

· Relative power
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Where D1(t) denotes distance of tap 1 while D2(t) denotes distance of tap 2. Assuming that transmit power from RRHs are same, signal power received by the UE from each tap is given by
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Where P1(t) denotes received power of tap 1 and P2(t) denotes received power of tap 2. Both P1(t) and P2(t) are normalized with respect to the received power when UE is 
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 away from RRH.

· Timing difference between two taps

Time difference of tap 2 to tap 1 can be acquire by
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	Ericsson
	The components that determines the instantaneous frequency shifts are modelled by
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,
the path-loss is modelled by
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and the time-shift of the signals received from each respective RRH is modelled by 
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Proposal 1: Path-loss shall be modelled as propagation in free space with attenuation [image: image26.png]1/r?



 where r is the radio propagation distance between the UE and the network node for line-of-sight.

Proposal 2: Dmin shall be redefined (or replaced) to express the Euclidean distance between the UE and the network node, i.e. shall take both horizontal and vertical differences in position into account.

Proposal 3: For testing purpose, Ds = 1000m and Dmin = 10m shall be used, thereby securing sufficient performance of the UE’s AFC implementation for networks under deployment.

Proposal 4: The Doppler shift, the path-loss and the timing jitter of the two-tap dynamic model shall be modelled by [image: image28.png]cos 8, (t)
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, respectively, as described in this document. 

	CATT
	Proposal 1: The following options can be considered for tap power:

· Option 1: Normalize the received power of each tap with respect to the average total received power.

· Option 2: Normalize the received power of each tap with respect to the instantaneous total received power.

· Option 3: Using relative power with respect to the received power of a certain reference point.

Proposal 2: The following options can be considered for the model of time delay:

· Option 1: Each tap has a varying relative time delay with respect to a reference timing point. 

· Option 2: Fixing the first received tap with time delay of 0, the other tap has a dynamic time delay with respect to the first received tap.

Proposal 3: There are two options can be considered for the definition of taps:

· Option 1: Define the taps with respect to their arriving time. For example, define the first received tap to be tap 1, the other tap to be tap 2 [4].

· Option 2: Define the taps with respect to the serving RRH.

Proposal 4: If the two taps are defined based on the serving RRH, adopt the two taps dynamic channel model described by Eq.(1) to Eq.(10) ; If the two taps are defined based on their arriving time, the Doppler shifts provided in [4] can be adopt.

	Nokia Networks
	Doppler shift:
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The relative delay for the LOS transmission to the 
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The normalized path loss related to the nearest point to the 
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	ITRI
	Observation 1: In SFN channel, when a UE receives different taps with similar power and large relative delay, the UE performance may be downgraded.

Observation 2: the deployment-dependent fiber length may result in extra delay spread and/or weak-path-arive-first phenomenon, and it may further downgrade UE performance.

Proposal 1: the design of fast-moving UE in HST RoF scenario should take as many relative power and relative delay combinations into account as possible.


Agreements in last meeting [R4-152531]
· Two-tap dynamic channels

· There are two taps  with independent time-variant parameters of

· Doppler shifts;

· Relative power;

· Timing difference between two taps;

Open issues:

· Definition of taps

· Option 1: according to RRHs with rap around (proposed in R4-151587, Qualcomm Incorporated)

· Option 2: according to arriving time

· Option 3: others

· Doppler shift

· Option 1: 

· Tap delay

· Relative power

· The value of the parameters

	Parameter 
	Value 

	Ds 
	[1000 m] 

	Dmin 
	[100m] 

	hRRH 
	[15m] 

	v 
	350 km/h 

	fd 
	875 Hz 


Discussion:

Ericsson: Our proposal is aligned with Qualcomm’s. We prefer that one. Qualcomm’ proposal reflects the signals received at UE antenna.
CATT presented the revised way forward on the SFN channel mode and compared the different options. Qualcomm presented the idea to design the channel model by using the wrap around approach, clarified what is the most important is to evaluate the performance of downlink when UE is located in-between two RRH, and pointed out that the simplification in the proposed channel model is reasonable. R&S and Anritsu questioned the two-tap channel model for SFN scenario and thought that the two-tap model could not reflect the realistic scenario since when UE approach RRH1 UE will observe the two paths from RRH0 and RRH2 with almost equally power. Nokia also agreed that we should focus on the performance evaluation when UE is in-between two adjacent RRHs. Intel commented that both options in CATT’s way forward are almost the same and maybe RAN4 do not need a unified channel model. Huawei and CATT thought that RAN4 should have a SFN channel model for performance evaluation. Ericsson questioned that whether the proposed two-tap channel model is sufficient for the test purpose, in other words whether UE could cheat the test under the proposed channel model.
No agreement was reached and CATT will lead the further offline discussion on the channel model.
2.3 New channel model for leaky cable
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2.3
	R4-152605
	other
	Channel models for the leaky cable
	Huawei, HiSilicon

	9.2.3
	R4-153110
	other
	UE performance requirements with leaky cable and EVA850 for High Speed Trains
	Ericsson

	9.2.1
	R4-153358
	other
	Channel model for leaky cable from the cable to repeater in tunnel
	ATR


Proposals from companies:

	Companies
	Proposals

	Huawei, HiSilicon
	Proposal: the channel model related to leaky cable could be modelled in the following way

· The channel model from leaky cable outside carriage to repeater in the tunnel can be modeled by using multi-tap power delay profile: 

·  Each tap can be modeled by complex Gaussian variable, thus the amplitude of tap is Rayleigh-distributed. 

· Each tap is associated with different frequency shift. 

· The channel model from leaky cable in the carriage to UE can be modeled by using multi-tap power delay profile: 

· Each tap can be modeled by complex Gaussian variable, thus the amplitude of tap is Rayleigh-distributed. 

· Doppler shift is zero for each tap. 

	Ericsson
	Observation 1: It is not clear what properties  a typical leaky cable channel has.

Observation 2: The performance degradation when the Doppler spread, in the EVA channel model, increases up to 850Hz is high, 3dB for MCS 19 and more than 8 dB for MCS20.

Observation 3: The proposed model of the leaky cable channel as proposed in [1] is assumed to be similar to a multipath Rayleigh distributed channel.

Proposal 1: Do not specify PDSCH performance for Doppler spreads larger than 600Hz.

	ATR
	Proposal:  The Doppler shift range is limited in the directional radiation model.  The number of taps for the Doppler model can be made small due to radiation directionality and high attenuation.  The radiation pattern is also dependent on whether MIMO-LCX is used.


Open issues:

· The channel model from leaky cable outside carriage to repeater in the tunnel 

· Channel profile

· Doppler shift of each tap

· The channel model from leaky cable in the carriage to UE can be modeled

· Channel profile

· Doppler shift of each tap

No discussion due to lack of time.
3 RRM evaluation
3.1 RRM requirements to be evaluated 

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2.2
	R4-152851
	other
	Considerations on RRM for high speed train studies
	Ericsson

	9.2.2
	R4-152926
	other
	Further discussion on RRM requirements for high speed scenarios
	Huawei,HiSilicon

	9.2.2
	R4-152927
	other
	Way forward on RRM requirements  for high speed scenarios
	Huawei,HiSilicon

	9.2.2
	R4-152998
	other
	Discussion of HST UE RRM Requirements
	Alcatel-Lucent

	9.2.2
	R4-153072
	other
	RRM limitations in High Speed Scenarios
	Qualcomm Incorporated


Proposals from companies:

	Companies
	Proposals

	Ericsson
	Proposal 1 : Shorter intrafrequency Tdetect, Tmeasure and Tevaluate for idle mode in high speed train environments, especially for 0.32s and 0.64s DRX cycles are considered to be beneficial

Proposal 2 : To prevent increased UE power consumption, the shorter requirements studied in proposal 1 are assumed to be enabled under network control.

Proposal 3 : Interfrequency and interRAT Tdetect, Tmeasure and Tevaluate are also considered.

Proposal 4 : Concrete techniques for studying improved cell detection delay should be discussed in RAN4.

Proposal 5 : It should be discussed whether techniques for improved cell detection target intrafrequency or interfrequency/interRAT mobility

Proposal 6 : For RRC connected state, the main focus area for studying enhancement is shorter DRX cycles up to 80ms

Proposal 7 : It is assumed that UEs make at most one measurement sample per DRX cycle

Proposal 8 : Qout and Qin evaluation periods are not shortened for high speed train

	Huawei, HiSilicon
	Proposal 1: Applying existing requirements including cell re-selection, RLM and cell identification to high speed scenarios are not feasible.

Proposal 2: The enhanced requirements for cell re-selection, RLM and cell identification are needed under the identified high speed scenarios.

	Alcatel-Lucent
	Proposal 1: For HTS scenarios, the investigation of the “number of DRX cycles” for the three cell reselection criteria, namely, Tdetect,EUTRAN, Tmeasure,EUTRAN and Tevaluate, E-UTRAN, may start from the “number of DRX cycles” currently defined for the longest DRX cycle lengths in Tables 4.2.2.3-1 and Table 4.2.2.4-1 in TS 36.133. 
Proposal 2: For HTS scenarios, it will be necessary to further reduce the number of DRX cycles for Tdetect,EUTRAN in order for UE to complete cell detection in 1-2s.

	Qualcomm Incorporated
	Based on our analysis there is a potential for mobility failures, especially with a longer DRX cycle.


Open issues:

· Whether Cell re-seletion requirements need to be enhanced

· Yes

· No

· Whether Cell identification requirements need to be enhanced

· Yes

· No

· Whether RLM requirements need to be enhanced

· Yes

· No

No discussion due to lack of time.
3.2 RRM simulation assumptions for existing scenarios (Objective 1)

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2.2
	R4-152850
	other
	Simulation assumptions for cell identification in high speed train scenarios up to 350km/h
	Ericsson

	9.2.2
	R4-152928
	other
	Simulation assumption  under existing high speed scenarios
	Huawei,HiSilicon

	9.2.2
	R4-152929
	pCR
	TP for TR 36.878: RRM Simulation assumption under existing high speed scenarios
	Huawei,HiSilicon


Proposals from companies:

	Companies
	Proposals

	Ericsson
	Cell identification simulation assumptions are provided.

Simulation assumptions follow a similar approach to those used in release 8, and additional propagation conditions are considered including AGWN with 1500Hz offset between serving and target cell, and AWGN with 1744Hz offset between serving and target cell.

	Huawei,HiSilicon
	Simulaiton assmuptions of cell identificaiton, RLM and RSRP/RSRQ accuarcy are provided.

AWGN, EVA[875],  HST [875] , HST scenario3 in Table 2.5 are to be simulated.

Table 2.5: Revised parameters for high speed train conditions

 Parameter

Value

Scenario 1 

Scenario2

Scenario 3
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Open issues:

· which performance shall be evaluated

· Option 1: cell identification

· Option 2: cell identificaiton, RLM and RSRP/RSRQ accuarcy 

· Which channel model need to be simulated

· Option 1: AGWN with 1500Hz offset between serving and target cell, and AWGN with 1744Hz offset between serving and target cell.

· Option 2: AWGN, EVA[875],  HST [875] , HST scenario3 in Table 2.5 are to be simulated.

Table 2.5: Revised parameters for high speed train conditions

	 Parameter
	Value

	
	Scenario 1 
	Scenario2
	Scenario 3
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No discussion due to lack of time.
3.3 RRM simulation assumptions for new identified scenarios (Objective 2)

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2.2
	R4-152921
	other
	RRM simulation assumption on SFN scenario
	Huawei, HiSilicon

	9.2.2
	R4-152922
	pCR
	TP for TR 36.878: RRM simulation assumption on SFN scenario
	Huawei, HiSilicon


Proposals from companies:

	Companies
	Proposals

	Huawei,HiSilicon
	Simulaiton assmuptions of cell identificaiton, RLM and RSRP/RSRQ accuarcy are provided.

Channel model: AWGN, EVA[875], SFN


Open issues:

· which performance shall be evaluated?

· Option 1: cell identificaiton, RLM and RSRP/RSRQ accuarcy 

· Option 2: others

· Which channel model need to be simulated

· Option 1: AWGN, EVA[875], SFN
· Option2: others
No discussion due to lack of time.
4 UE demodulation requirements
4.1 UE demodulation performance evaluation under the existing scenarios (Objective 1)
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2.3
	R4-152602
	other
	UE demodulation performance test under the existing scenario.
	Huawei, HiSilicon

	9.2.3
	R4-152809
	other
	PDSCH demodulation performance in high speed SFN channel
	Qualcomm Incorporated

	9.2.3
	R4-153109
	other
	UE demodulation of ePDCCH for High Speed Trains
	Ericsson

	9.2.3
	R4-153110
	other
	UE performance requirements with leaky cable and EVA850 for High Speed Trains
	Ericsson


Proposals from companies:
	Companies
	Proposals

	Huawei, HiSilicon R4-152602
	· Observation 1: although the SNR at 70% relative throughput does not change significantly, the maximum throughput could not be reached for EVA600 test when 64QAM 1/2 was used.

· Proposal 1: Either Option 1 or Option 2 are acceptable (Option 1: replace ETU300 channel test; Option 2: add EVA600 channel test as new test). 
· If Option 1 is agreed, we suggest replacing the existing ETU300 requirements only from Rel-12. 
· Proposal 2:.when deciding the maximum Doppler shift for the existing scenario, we propose to take the practical velocity of the train within the urban area into account.
· Observation 2: The key for the UE demodulation performance tests under Scenario 2e, 2g and 4 is to verify the AFC performance, which could be guaranteed by the existing performance requirements. 

· Proposal 3: From UE demodulation performance requirement aspect, Scenario 2e, 2g and 4 could be viewed as the existing scenarios. And no new UE demodulation performance requirement is needed for Scenario 2e, 2g and 4. 

	Ericsson, R4-153109
	· Observation 1: From the simulations it is seen that the performance of the ePDCCH channel is substantially degraded when the speed is 600Hz and higher. 

· Proposal 1: Do not specify ePDCCH performance for High Speed Scenarios.

	Ericsson R4-153110
	· Observation 1: It is not clear what properties  a typical leaky cable channel has.

· Observation 2: The performance degradation when the Doppler spread, in the EVA channel model, increases up to 850Hz is high, 3dB for MCS 19 and more than 8 dB for MCS20.

· Observation 3: The proposed model of the leaky cable channel as proposed in [1] is assumed to be similar to a multipath Rayleigh distributed channel.

· Proposal 1: Do not specify PDSCH performance for Doppler spreads larger than 600Hz.


Open issues:

· EVA600 PDSCH performance requirements
· Higher Doppler shift
No discussion due to lack of time.
4.2 UE demodulation performance evaluation under the new identified scenarios (Objective 2)
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2.3
	R4-152601
	other
	UE demodulation performance evaluation under the new scenarios.
	Huawei, HiSilicon

	9.2.3
	R4-152606
	pCR
	TP: Simulation assumptions for UE demodulation performance evaluation
	Huawei, HiSilicon

	9.2.3
	R4-152809
	other
	PDSCH demodulation performance in high speed SFN channel
	Qualcomm Incorporated

	9.2.3
	R4-153110
	other
	UE performance requirements with leaky cable and EVA850 for High Speed Trains
	Ericsson

	9.2.3
	R4-153188
	other
	Analysis of the dynamic channel and the impact to the demodulation
	MediaTek Inc.

	9.2.3
	R4-153189
	other
	View on DMRS based transmission mode for high speed train scenario
	MediaTek Inc.


Proposals and open issues:
	Companies
	Proposals

	Huawei, HiSilicon R4-152601
	· Proposal 1: Focus the evaluation of UE demodulation performance requirements in SFN scenario and one-hop leaky cable to receiver tunnel scenario.

· Proposal 2: Study the PDSCH performance under SFN channel and leaky cable channel to evaluate the impact of new high speed scenario on the performance of the timing and frequency tracking and the channel estimation.

· Proposal 3: In order to evaluate the performance under the new scenario, we propose to provide the simulation results for both 350km/h and 30km/h for comparison.

	Ericsson R4-153110
	· Observation 1: It is not clear what properties  a typical leaky cable channel has.

· Observation 3: The proposed model of the leaky cable channel as proposed in [1] is assumed to be similar to a multipath Rayleigh distributed channel.

	MediaTek Inc. R4-153188
	· Observation 1, The FO tracking loop tends to track the Doppler frequency of the path with stronger power. As the FO is compensated, the Doppler spectrum is shifted to become asymmetric.

· Observation 2, The decoding error may happen periodically when the UE only applies normal CE. In reality if the link adaptation is applied, the bursts of NAK can be avoided by scheduling lower MCS. In other words, the UE with enhanced CE can provide better throughput.

· Proposal 1, Study the impact of frequency offset compensation to the UE performance in dynamic two-path channel model. And finally we can decide if the performance enhancement is needed for this SI.

	MediaTek Inc R4-153189
	· Observation 1, The extrapolation can’t be avoided for channel estimation of using DMRS. The noise enhancement will be induced by extrapolation. 

· Observation 2, To avoid the co-existence of opposite Doppler frequencies for DMRS based TM, the frequency offset should be introduced at the transmission side and it should also be dynamically changed to cope with the frequency tracking behaviour of the UE by using CRS. See Fig. 2 and Fig. 3.

· Proposal 1: De-prioritize DMRS based TM and focus on CRS based TM for defining demodulation requirement.


5 UE CSI reporting
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2.4
	R4-152603
	other
	UE CSI performance evaluation under the new scenarios
	Huawei, HiSilicon


Proposals and open issues:

· Further evaluation of CSI performance under dynamic channel model
No discussion due to lack of time.
6 BS demodulation requirements

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.2.5
	R4-152604
	other
	BS performance evaluation under new scenarios
	Huawei

	9.2.5
	R4-152607
	pCR
	TP: Simulation assumptions for BS performance evaluation
	Huawei

	9.2.5
	R4-152810
	other
	PUSCH demodulation performance in high Dpppler channel
	Qualcomm Incorporated

	9.2.5
	R4-152960
	other
	Analysis of BS requirements
	Ericsson

	9.2.5
	R4-152961
	other
	Physical layer limits for Doppler frequency management
	Ericsson


Proposals and open issues:

· PRACH performance requirements
No discussion due to lack of time.
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