Page 1
3GPP TSG RAN WG1 Meeting #84bis															R1-163163
Busan, Korea 11th - 15th April 2016

Source: 	Intel Corporation 
Title:	Discussion on longer CP for MBSFN subframe
Agenda item:	    7.3.5.1
Document for:	Discussion and Decision

1 Introduction
In the RAN#71 meeting a Rel-14 work item on for LTE was approved [1]. One of the objectives defined in the work item is to evaluate and specify usage of a longer cyclic prefix (e.g. greater than 33.33µs) for use in a mixed unicast/eMBMS carrier for large SFN delay spread environment (e.g. 15km or larger inter-site distance), which guarantees coexistence of the legacy and new prefixes on the same carrier, while achieving a spectral efficiency of at least 2 bps/Hz. In this contribution we provide our views on the modelling aspects of this enhancement.
2 Discussion
Pathloss modelling
For modelling of the propagation environment the existing path loss models (e.g. UMa, RMa) may be considered. On the other hand, the existing channel models have limited applicability range of 5000m. For the considered deployment scenarios with large SFN delay spread (e.g. 15000m), further discussion is needed how to model the propagation environment.
The range of the IMT path-loss models
The extended range of the IMT path-loss models?
UMa
RMa

Figure 1: Illustration of limitation of the existing channel models
Proposal:
· Discuss further how the propagation environment can be modelled for the considered MBSFN scenarios with the constraints in the applicability range of the existing channel models (e.g. path loss equations) of 5 km

Modelling of the OFDM signal propagation delay
In the MBSFN scenarios the modelling of the OFDM symbol propagation delays relative to the FFT window setting at the UE is required. If the propagation delay NT of a signal exceed the CP length, the received signal may experience the additional interference from the ISI and ICI. The interference power created by ISI and ICI can be calculated based on the relative received signal timing when NG < NT < NFFT [2]
		(1)




When NG < NT < NFFT , the useful received signal power (PU) would be also reduced according to  where PRX is received signal power and PI is interference power. The example of the interference power due to ISI and ICI depending on the delay difference between FFT window and the received OFDM signal is shown in Figure 1. It can be seen that as long as delay difference resides within the CP no interference is occurred in the received signal. In the evaluation the FFT window position can be set in accordance to the serving cell timing. Then the propagation delay of signals from other eNB of the same MBSFN area can be calculated relative to the received signal timing of the serving eNB.
[image: ]Received signal delay more than CP length
Received signal delay less than CP length

Figure 2: Illustration of interference power due to ISI and ICI from OFDM symbol propagation delay difference
Proposal:
· Adopt equation (1) for modeling ISI and ICI interference and reduction in the useful signal power due to propagation delay of the OFDM symbol relative to FFT window 
· In the evaluations the reference FFT window setting at the UE can be assumed in accordance to the received signal timing from the serving eNB

Modelling of the inter MBSFN area interference 		
The interference from the neighbouring MBSFN areas should be considered in the evaluation.
 Inter-MBSFN area interference ‘Off’
SINR Gain
Inter-MBSFN area interference ‘On’
SINR Gain

Figure 3: Illustration of SINR gains due to longer CP with and without inter-MBSFN area interference modelling
Figure 3 shows the typical SINR distributions with and without consideration of interference from the neighbouring MBSF areas. It can be seen that the SINR performance gains could be sensitive to this assumption. 
Proposal:
· For MBSFN evaluations, consider interference from the neighbouring MSBSF areas

Tx/Rx EVM modelling 
Tx/Rx EVM modelling should be also considered for MBSFN evaluations. In further details, for the legacy subcarrier spacing of 15KHz, the following Tx/Rx EVM assumption may be reused. If the smaller subcarrier spacing is considered (e.g. 7.5 KHz), i.e. longer OFDM symbol duration, the RAN4 feedback is required on the Tx/Rx EVM values to be used in the evaluations:
	EVM
	15KHz
	< 15KHz (e.g. 7.5KHz)

	
	Tx EVM: 8%
Rx EVM: 4%
	Tx EVM: FFS
Rx EVM: FFS



Proposal:
· Tx/Rx EVM should be considered in the evaluations
· For 15KHz Tx EVM is 8% and Rx EVM is 4%
· For < 15KHz Tx EVM and Rx EVM are FFS
· Send LS to RAN4 asking for typical Tx/Rx EVM values for reduced subcarrier spacing

Summary
In this contribution we provide our view on the aspects to be considered in the evaluation of the longer CP for MBSFN. Based on the discussion the following proposals were made:
· [bookmark: _GoBack]Discuss further how the propagation environment can be modelled for the considered MBSFN scenarios with the constraints in the applicability range of the existing channel models (e.g. path loss equations) of 5 km
· Adopt equation (1) for modeling ISI and ICI interference and reduction in the useful signal power due to propagation delay of the OFDM symbol relative to FFT window 
· In the evaluations the reference FFT window setting at the UE can be assumed in accordance to the received signal timing from the serving eNB
· For MBSFN evaluations, consider interference from the neighbouring MSBSF areas
· Tx/Rx EVM should be considered in the evaluations
· For 15KHz Tx EVM is 8% and Rx EVM is 4%
· For < 15KHz Tx EVM and Rx EVM are FFS
· Send LS to RAN4 asking for typical Tx/Rx EVM values for reduced subcarrier spacing
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