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1
Introduction

The User Plane Latency KPIs are one of the most important KPIs for the Next Generation access. 
The current text in TR 38.913 is as follows: 

7.5
User plane latency 
The time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions, where neither device nor Base Station reception is restricted by DRX.

The target for user plane latency should be  eq \o\ac(□,15)[1ms] for UL, and  eq \o\ac(□,16)[1ms] for DL.
[Editor’s notes: Detailed definition to be discussed.]
2
Discussion

It is important to settle the definition of user plane latency before considering values. 
The main ambiguity in the current definitions is whether resource allocation for the uplink packet delivery is already provided.  The currently proposed value seems to have been selected assuming that resources are preallocated. But latency tends to have the greatest impact in the early phases of an information exchange (e.g. TCP slow start) when transmission is not continuous. And if transmission is not continuous preallocation cannot be assumed unless the service is considered important enough that resources are granted in each TTI on a speculative basis. 
In addition to this issue of preallocation, there are other reasons for the packet transfer to be delayed in the typical case:

a) HARQ retransmission is an important capability that needs to be considered for efficient and reliable packet transfer. It is recommended that an average delay arising from such retransmissions is included in an evaluation of under plane latency, assuming a reasonable HARQ retransmission rate (i.e. 10%). 
b) The Next Generation access needs to accommodate new architectures that centralize some of the user plane processing and therefore some allowance need to made for transport delays involved within the access network. NGMN have recommended a 250 ms fronthaul delay is assumed for forthcoming LTE implementations and it would seem reasonable to assume the same value for Next Generation access. 

We believe that if the above mentioned delays affecting general usage are take into account, a 1 ms value maybe challenging to achieve, unless the TTI of less than 0.5ms is selected. 

In case a minimal latency is needed, the above delays can be avoided. For instance a  greater robustness in the first transmission can lower the likelihood of a HARQ retransmission. Furthermore the  next generation is expected to offer flexible numerology that adapts the transmission time interval (TTI) to the service requirements. But smaller TTIs are likely to impact coverage and control channel overheads and so should not be applied universally.

It is therefore proposed that:
1. For general traffic (e.g. eMBB) the user plane latency should include consideration of the any applicable procedural delays for resource allocation, a certain likelihood of HARQ retransmission, and a fronthauling delay of up to 250 microseconds. 

·     The 1ms value seems too challenging when these additional delays are considered. The averaged uplink and downlink value can be relaxed to 4ms (i.e. 6ms UL and 2 ms DL is permitted) so that the NGMN white paper requirement of 10ms round trip is achieved.
2. For special traffic demanding low latency, it can be assumed that preallocation is utilised, that no HARQ retransmission is necessary and that all processing is done locally so that no transport delays apply. 

·     A values of 0.5ms is proposed for the special low latency case thereby allowing the NGMN requirement of 1ms round trip to be fulfilled. Furthermore the feasibility 0.25ms should be studied, to enable the use of NG access for fronthauling.
3
Modified TR text proposal
7.5
User plane latency 
The time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions, where neither device nor Base Station reception is restricted by DRX.

In the general case the evaluation should include the procedural delays applicable when no resource has been already allocated (e.g. request/grant, contention channel access).  Furthermore, the value should be include an averaged HARQ delay, and a fronthauling delay of 250 microseconds to allow for a split of processing functions across NG radio access locations.
The target for user plane latency in this general case should be less that 4 ms (averaged value for uplink and downlink, i.e 2 ms DL and 6 ms UL would just meet the requirement
However in special cases for providing a minimum latency (e.g. for URLLC), it can be assumed that resources are already allocated, that extra robustness can be assumed avoiding HARQ retransmissions, and that all processing is done in the TRP site so that no additional transport delay is involved. 
The target for user plane latency in special low latency cases should be less than 0.5 ms (averaged value for uplink and downlink). 
The feasibility of a value of 0.25 ms should also be studied as this would enable the use of the technology for fronthauling.  

Deutsche Telekom is happy to provide the related pCR if the above is accepted.
