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1 Introduction
Following RAN1#78bis some of the open issues concerning LAA evaluation were considered during email discussion [78bis-15]. The remaining points following that discussion include: 

· Layout 

· Number of carriers

· Total BS and UE Tx power 

· Distance dependent pathloss (outdoor scenario)

· Number of UEs per cell

· Traffic model for 

· Data 

· Voice 

· Video

· Minimum distance

· UE bandwidth

· Cell selection criteria

· Network synchronization

· Performance metrics

· Antenna configuration

· MCS ( LAA and WiFi)

· Channel coding (WiFi)

· Frame aggregation (WiFi) 

· MAC co-ordination (WiFi)

· RTS/CTS (WiFi)

· DL/UL Duplexing (WiFi)

This contribution presents our views on some aspects of traffic modelling
2 Discussion

2.1 Considerations on traffic models

SCE evaluations used FTP traffic model 1 and 3 and these have been agreed for the LAA study. It has also been agreed to consider these models for VoIP and Video. One of the drawbacks of FTP model 1 is that it assumes a new UE is dropped for each data file which does not match the persistent nature of voice and video. Use of model 3 goes some way to addressing this problem. However the packet arrivals per UE are Poisson distributed. It is possible that this may be a close enough match to variable rate video, but not for VoIP. Voice codecs typically produce small packets at regular intervals during active speech, while the data rate may be greatly reduced (e.g. down to zero) during speech pauses through the use of voice activity detection. For example codecs such as G711 or G729 produce a packet every 10ms of 80bytes or 10bytes respectively (not including overheads such as IP headers). These small packets might be aggregated to 160 or 20bytes every 20ms. A full voice model would include not only the data packets, but the speech pauses, and the possible correlation (or lack of correlation) between VoIP packets belonging to the same call in the DL and UL. It is clear that neither FTP model 1 are very suitable for speech modelling, even making some simplifications and approximations. Therefore the following is proposed:
Proposal 1a: If a new VoIP traffic model is introduced it assumes a fixed rate packet source generating a payload of [180bytes] (including headers etc) every [20ms]. Voice activity effects or speech pauses are not modelled. The VoIP load is varied by changing the number of users. A VoIP call is assumed to be bi-directional with the UL and DL voice packets generated at the same time.     

Alternatively, if VoIP traffic is to be modelled using one of the agreed models, then simplest choice would be model 3 since it preserves the same UE drops, and with a suitable choice of packet size to match VoIP        

Proposal 1b: If a new VoIP traffic modelled is not introduced, it is modelled by model 3 with a fixed payload of [180bytes] (including headers etc). The average packet arrival rate per user is [50 per second]. Voice activity effects or speech pauses are not modelled. The VoIP load is varied by changing the number of users. A VoIP call is assumed to be bi-directional with the UL and DL voice packets generated independently.     

2.2 VoIP performance metrics 
The following definitions from TR 36.814 could be re-used:- 

“For VoIP capacity evaluations, the following performance metrics need to be considered:

-
VoIP system capacity in form of the maximum number of satisfied users supported per cell in downlink and uplink. 

-
System capacity is defined as the number of users in the cell when more than [95%] of the users are satisfied. 

-
A VoIP user is in outage (not satisfied) if [98%] radio interface tail latency of the user is greater than [50 ms]. This assumes an end-to-end delay below [200 ms] for mobile-to-mobile communications.”
However, there could be some issues with applying this in practice. In particular, loading the system with only voice traffic would require an unrealistically large number of users. Even if voice is mixed with other traffic (e.g. data) it may be difficult to simulate enough voice calls to collect useful statistics on the number of satisfied users. Therefore the following simplifying proposals are made:
Proposal 2: VoIP performance is evaluated with mixed traffic with VoIP for [50%] of UEs and data for [50%] of UEs. Data traffic is modelled using model 1 and the load is varied by the number of users for both VoIP and data.  
Note that the data traffic might be DL only (depending on other factors).

Proposal 3: To evaluate VoIP performance the CDF of packet delay on the radio interface is determined for all VoIP packets with a target that [98%] of packets are delivered within [50ms]. Collecting statistics on the number of satisfied users is optional. 

Proposal 4: Prioritization between VoIP and other traffic is optional but any assumptions should be stated.

3 Uplink and downlink traffic mix
Since one possibility for LAA is to be used for “DL only” in the unlicensed spectrum, we could consider various different scenarios with respect to fair coexistence between WiFi and LAA, and also between different LAA networks.  The agreed approach is to consider a baseline deployment (e.g. two WiFi networks) and then replace the access points of one network by those of a different one (e.g. LAA) and examine any performance metrics (e.g. throughput) for both cases. In the interests of making a fair comparison the UL/DL mix of the replacement network should be the same as the original network, so the priorities in Table 1 are proposed. 
Table 1: Priority cases for fairness evaluation with respect to WiFi
	
	
	Second network replaced by 

	First Network

	Second Network
	LAA (DL only)
	LAA (UL+DL)

	WiFi (UL+DL)
	WiFi (UL+DL)
	Low priority
	High Priority

	WiFi (UL+DL)
	WiFi (DL only)
	High priority
	Low Priority


Proposal 5: In evaluation of fair coexistence with WiFi, where a LAA network replaces the second WiFi network, the cases where it carries the same UL/DL traffic mix as WiFi should be prioritized.

Furthermore, in order that traffic handled by the LTE PCell does not bias the results, only LAA traffic handled on the unlicensed spectrum should be considered in any fairness comparison.   
As reference cases to evaluate efficiency, the following cases could be considered (with the same total number of access points in each case):

1. One WiFi network

2. Two WiFi networks

3. One LAA network

4. Two LAA networks

5. One WiFi network and one LAA network 

Case 4 is already agreed, and provided comparable simulation assumptions are used, the results for cases 2 and 5 would automatically be available from the study of fair coexistence with WiFi.  

Proposal 6: To allow efficient evaluation of efficiency, comparable simulation assumptions should be used for studies of coexistence between WiFi and LAA and between LAA networks. 
4 Conclusions

Based on the above discussion the following proposals are put forward:-
Proposal 1a: If a new VoIP traffic model is introduced it assumes a fixed rate packet source generating a payload of [180bytes] (including headers etc) every [20ms]. Voice activity effects or speech pauses are not modelled. The VoIP load is varied by changing the number of users. A VoIP call is assumed to be bi-directional with the UL and DL voice packets generated at the same time.   
As an alternative to proposal 1a:      
Proposal 1b: If a new VoIP traffic modelled is not introduced, it is modelled by model 3 with a fixed payload of [180bytes] (including headers etc). The average packet arrival rate per user is [50 per second]. Voice activity effects or speech pauses are not modelled. The VoIP load is varied by changing the number of users. A VoIP call is assumed to be bi-directional with the UL and DL voice packets generated independently.     
Proposal 2: VoIP performance is evaluated with mixed traffic with VoIP for [50%] of UEs and data for [50%] of UEs. Data traffic is modelled using model 1 and the load is varied by the number of users for both VoIP and data.  

Proposal 3: To evaluate VoIP performance the CDF of packet delay on the radio interface is determined for all VoIP packets with a target that [98%] of packets are delivered within [50ms]. Collecting statistics on the number of satisfied users is optional. 

Proposal 4: Prioritization between VoIP and other traffic is optional but any assumptions should be stated.
Proposal 5: In evaluation of fair coexistence with WiFi, where a LAA network replaces the second WiFi network, the cases where it carries the same UL/DL traffic mix as WiFi should be prioritized.

Proposal 6: To allow efficient evaluation of efficiency, comparable simulation assumptions should be used for studies of coexistence between WiFi and LAA and between LAA networks.
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