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1 Summary
The following text proposal tries to summarize the LTE/SAE User Plane discussions at RAN2 #53.

It is proposed that RAN2 discuss, and if agreeable submits, the following text proposal to RAN for inclusion in TR 25.912, Section 13.3.
--- Start of Text Proposal ---
13.3
U-Plane Latency

Editor’s notes: As the system concept evaluations, estimated U-plane latency should be clarified taking into account e.g. physical layer structure, U-Plane data transmission process, expected processing delay in each node. And the estimated results should be compared with requirements in section 6.2.2 of [4]. Responsible WG is RAN2

The requirement on user plane latency in section 6.2.2 of TR 25.913 [4] reads as follows:

“U-Plane Delay Definition – U-plane delay is defined in terms of the one-way transit time between a packet being available at the IP layer in either the UE/RAN edge node and the availability of this packet at IP layer in the RAN edge node/UE. The RAN edge node is the node providing the RAN interface towards the core network.

Specifications shall enable an E-UTRA U-plane latency of less than 5 ms in unload condition (ie single user with single data stream) for small IP packet, e.g. 0 byte payload + IP headers E-UTRAN bandwidth mode may impact the experienced latency

Note: This requirement, more specifically the exact definition of latency, may be revisited and further clarified once there is a 3GPP system end-to-end requirement agreed and the overall system architecture is settled, including the RAN and core network functional split. This means that the network entities between which the U-plane latency requirement of E-UTRA and E-UTRAN applies, will finally be defined at a later stage.”

It could be argued what the RAN edge node refers to, i.e. eNB or aGW. Thus, the S1 delay is specified separately in the U-Plane latency assessment which follows. The assessment also assumes, in accordance with the requirement, unload conditions where scheduling delays and S1 transmission times are negligible. Further, it is assumed that a valid scheduling grant is available; i.e. no random access procedure is need to be performed. 

The LTE U-Plane delay consists of node processing delays, TTI duration, radio frame alignment and S1 delay. The delay components are summarised in Figure 1.
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Figure 1: U-Plane latency components in LTE. Figures in yellow are outside the scope of RAN2. 
Based on the assumptions above, the LTE UP latency can be written:

DUP = 1 + 0.75 + 1+ n · 3 + TS1 + 0.5 ms = 3.25 + n · 3 + TS1 ,
where n is the number of HARQ re-transmissions. In typical cases there would be 0 or 1 re-transmissions yielding an approximate average UP latency of

DUP,typical =  3.25 + p · 3 + TS1 ,
where p is the error probability of the first HARQ transmission. Hence the UP latency is a function of the HARQ operating point and the S1 delay, which heavily depends on transport network deployment and is outside the scope of RAN2.Table 1 shows the UP latency when HARQ is operated at an initial transmission error probability of 0.3.

Table 1:Estimated average U-Plane latency with HARQ operating at 30% initial transmission error rate. (Figures highlighted in yellow are outside the scope of RAN2)
	Step
	Description
	Value

	0
	UE wakeup time
	Implementation dependent - Not included

	1
	UE Processing Delay
	1

	2
	Frame Alignment
	0,25

	3
	TTI for UL DATA PACKET (Piggy back scheduling information)
	0,5

	4
	HARQ Retransmission (@ 30%)
	0.3 * 3ms

	5
	eNB Processing Delay (Uu à S1)
	1

	6
	S1 Transfer delay
	Ts1 (1 – 15)

	7
	UPE Processing delay
	0,5

	
	Total (excluding S1 Transfer delay)
	4,15


It is concluded that for a typical case with an initial HARQ error rate of 0.3, a total average U-Plane latency of 4.15 ms + S1 transfer delay can be achieved. 

--- End of Text Proposal ---
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