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1. Overall Description:

RAN WG2 would like to thank RAN WG1 for its liaison statement on VoLTE enhancements. RAN WG2 noted the agreements that RAN WG1 provided in their LS. RAN WG2 discussed the delay budget within the context of VoLTE enhancements and agreed to provide the following feedback. 
The effect of the mouth-to-ear delay on the conversational quality is described in [1]. Some particular values may be noted:
· Nearly all users are very satisfied with a delay below 200ms

· Some users are dissatisfied when the delay is above 300ms

· Nearly all users are dissatisfied when the delay is above 500ms

The mouth-to-ear delay is the sum of the delay in the UEs, the radio interface, the backhaul from the eNB to the EPC, and the backbone in the PLMN. As observed in [2], the typical delay of a VoLTE call is at the limit of 200ms where mouth-to-ear delay is noticeable to the end-user and the packet delay should be kept to a minimum to improve the conversational quality. 

This mouth-to-ear delay is considered to be achievable in a situation with the air interface delay within the packet delay budget of 80ms as specified for packet treatment according to QCI1 [3] and a short backbone delay in the PLMN. 
It is considered that in a coverage situation where RAN has either of the two options of keeping the packet loss at a low level and extending the packet delay or of keeping the delay and delay variations within pre-defined level and introducing extra packet loss, it is preferred to keep the loss rate low and allow for an increased delay. 

The overall effect of the delay on the conversational quality, as described above, has however to be taken into consideration. In a scenario with short backbone delay it may be observed that a delay increase of 100ms compared to the QCI1 budget would result in a situation where “some users are dissatisfied”.  An increase of 300ms compared to the QCI1 budget would lead to a situation when “nearly all users are dissatisfied”. 
Based on the discussion above, the following conclusions have been made with respect to the air interface delay for VoLTE:
· The air interface should be able to maximize the coverage that can be achieved within the current QCI1 requirements, i.e. a packet delay budget of up to 80ms and a packet loss rate below 1% [3].
· If the air interface may provide further coverage with respect to a packet loss rate below 1% at the expense of a longer packet delay up to the limits derived from the mouth-to-ear delay on the conversational quality as described in [1], it may benefit certain call scenarios.
[1] ITU-T Recommendation G.131: One-way transmission time
[2] R2-167086, “VoLTE aspects of the air interface delay”, Ericsson

[3] 3GPP TS 23.203, “Policy and charging control architecture”
2. Actions:

To RAN1
ACTION: 
RAN WG2 kindly asks RAN WG1 to take the feedback above into account.
3. Date of Next TSG-RAN2 Meetings:

TSG RAN2 Meeting #97

13 - 17 February 2016,

Athens, Greece

TSG RAN2 Meeting #97bis
03 - 07 April 2016,

TBD


