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Abstract of the contribution: Discusses the “low latency” related work that is needed as part of the EPC_DC_NR work item.
1	Introduction
Release 15 (and earlier) work in RAN Working Groups is targeting both higher data rates and lower user plane latencies. Their latency improvement work includes both New Radio and E-UTRA. 
The New Radio requirements are documented in TS 22.261 and TR 38.913, and are summarised in the NR WID in RP-170847. 
E-UTRA WIDs include RP-161922 “Revised Work Item on shortened TTI and processing time for LTE”, and RP-170796 “New Work item on Ultra Reliable Low Latency Communication for LTE”

The New Radio WID’s objective states:
“The work item should specify the NR functionalities for enhanced mobile broadband (eMBB) and ultra-reliable low-latency-communication (URLLC) as defined in [TR38.913].”
and
“2.	Complete Stage-3 specifications on eMBB including support of low latency for E-UTRA-NR DC via EPC where the E-UTRA is the master until December 2017.”

2	Use Cases
2.1	Faster Mobile BroadBand
In general, increases in user plane data rate seem to be linked to progressive reductions in end to end latency. 
While it is unlikely that data rates of 1 Gbps will be achieved with the 300 ms Packet Delay Budget that is indicated for QCI 6/8/9 in TS 23.203, it seems that the E-UTRAN is already delivering much lower latencies for devices that support the high data rates.
Clause 7.5 of TR 38.913 states:
“For eMBB, the target for user plane latency should be 4ms for UL, and 4ms for DL.”
Question 1: does this lower latency for eMBB need new QCIs, or, can we assume that the RAN sees the UE Radio Capabilities (and AMBR) and uses a latency that is appropriately low for the high data rate?
Questions 2, 3, 4: If the RAN provides the above low latency on the radio interface, how do we ensure that the Core Network allocates an appropriately located S/PGW? Do we need some UE Radio capability information to be sent (in NAS signalling) to the MME to assist in S/PGW selection? Do we need PGW mobility improvements for eMBB (e.g. the “make before break” PDN connection)? 
Proposal 1: for eMBB, this Work Item should provide tools for appropriate selection, and re-selection, of S/PGW that are connected with low latency to the e/gNB in use (while retaining the assumption of one SGW per UE). 

2.2	Virtual Reality and Augmented Reality
VR and AR seem likely to require high data rates, low latency, but might be more tolerant to bit errors/packet loss than eMBB or URLLC.
Question 5: Has the NGCN Work Item specified the QoS characteristics needed for VR/AR?
Proposal 2: This Work Item specifies appropriate new QCIs for these services.

2.3	Ultra Reliable and (ultra) Low Latency Communication
Clause 7.5 of TR 38.913 states:
“For URLLC, the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL.”
And clause 7.8 states:
“A general URLLC reliability requirement for one transmission of a packet is 1-10-5 for 32 bytes with a user plane latency of 1ms.”
Also clause 7.7 states:
“Mobility interruption time means the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during transitions.
The target for mobility interruption time should be 0ms”
The ultra low latency requirements will enforce the use of an S/PGW close to the eNB. Mobility of the UE will then enforce the movement of both SGW and PGW – but Release 9 only supports PDN “disconnection with reconnection request” which will lead to a significant mobility interruption time. Hence some PGW mobility improvements seem needed for this Work Item.
As a result of these requirements, the following are proposed:
Question 6: Has the NGCN Work Item specified the QoS characteristics needed for URLLC?
Proposal 3: one or more new QCIs should be specified for URLLC
Proposal 4: for URLLC, S/PGW selection mechanisms should be specified to assist URLLC (e.g. by taking the URLLC QCI into account in S/PGW selection) 
Proposal 5: for URLLC, PGW mobility should be improved in this work item, e.g. by specifying “make before break” PDN connections.  

3	Summary and Proposals
It is proposed that the above 6 questions are discussed and answered, and, the above 5 proposals are discussed and agreed.
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