Page 1

3GPP TSG RAN Meeting #76
RP-171250
West Palm Beach, USA, 5th – 8th June, 2017


Title: 
Low latency QoS control SA and RAN alignment
Source: 
Vodafone Group Plc

Agenda item:
10.11.1
Document for:
Approval
1
Introduction
This document discusses the completion date of the work item on “Shortened TTI and processing time for LTE” and discusses the response to an LS from SA2 on “EPC QoS aspects for TSG RAN’s lower latency features, and makes some proposals for how to address these aspects.
2
Discussion

2.1
Deadline for the existing LTE low latency work in TSG RAN
The WID for “Shortened TTI and processing time for LTE” includes the following objective regarding completion timeline:

Complete the following objectives (including striving to complete the corresponding ASN.1) by RAN#76, with further discussions on which release to include the following objectives in future RAN meetings 

· Processing time reduction for legacy 1ms TTI, for FS1/2/3

· For FS1, sPDCCH/sPDSCH/sPUSCH/sPUCCH design based on

· 2-symbol for sPDCCH/sPDSCH

· 2-symbol for sPUSCH/sPUCCH

· CRS based and DMRS based sPDCCH/sPDSCH for FS1

· DL CA and UL non-CA for FS1

The other objectives will be completed by RAN#77 as currently planned, and will be discussed in WG meetings before RAN#76

The status report of the work item (or the current draft of it) indicates an 65% completion level, and it seems unlikely the objectives required to be completed by RAN#76 will actually happen by that date. On reflection of this, and the fact that ASN.1 freezing of Release 14 features will occur at the present meeting, it would be desirable to reconsider the deadline for completion and ASN.1 freeze date for the feature.

In our view it should be possible to perform an early Release 15 ASN.1 freeze for this LTE feature in March 2018.

Proposal 1: Completion LTE work item on “Shortened TTI and processing time for LTE” by December 2017, and consider an early Release 15 ASN.1 freeze in March 2018.
2.2
EPC impacts for LTE low latency and NR “Option 3 family” low latency

TSG RAN has received an LS from SA2 on “EPC QoS aspects for TSG RAN’s lower latency features” in [1], based on discussions within SA2 regarding the potential core network impacts of low latency support. 

It has been highlighted within SA2 that the current standardised QCIs within TS23.203 (see Annex) do not enable differentiation of a service that requires low latency below 50ms e2e. We received the following request from SA2:

ACTION: SA2 politely request co-ordinated guidance from TSG RAN and TSG SA as to which lower latency features are to be considered in the intermediate Release 15 (March 2018 ASN.1) and which are to be considered for the full Release 15 for EPC.
Based on the proposal in Section 2.1, it is suggested to respond that we expect Stage 3 freeze for both LTE low latency features and NR low latency for “Option 3 family” in December 2017.

Proposal 2: Respond to SA2 that we expect:

· Stage 3 completion of LTE low latency features in December 2017.  
· Stage 3 completion of NR low latency for “Option 3 family” in December 2017.

In order to selectively use the shortened TTI and processing time both in the RAN and the UE, we have identified that it would be useful for both the UE and the RAN to know which service would actually require it, independently of those services that would opportunistically benefit from a shortened TTI and processing (such as web browsing). This would be important to allow the RAN to maximise site spectrum efficiency (as short TTI will also bring additional system overheads), and to allow RAN and UE to optimise usage of low latency processing for applications where the end user would most benefit from it, i.e. we see the need for the core network to be able to request the use of low latency on a per UE and  per EPS bearer basis, and for the UE (or UE’s application) to know that the EPS bearer would benefit from this low latency (and potentially small packet size) property. Therefore we believe that one or a few QCIs should be standardised to enable low latency delivery to be used selectively.
EPC will be required for NR “Option 3 family” and many LTE Release 15 deployments. Therefore it is required for these one or few standardised QCIs to be specified for EPC connectivity. 

Proposal 3: Agree to standardise one or a few QCIs for usage via EPC connected NR and LTE for low latency operation in Release 15.
In order for such selective usage to take place right from first Release 15 low latency deployments, it is preferable for SA2 to complete such work for EPC-E-UTRAN connectivity by December 2017.

Proposal 4: SA2 to strive to complete the standardisation of the first one or few QCIs for low latency services by December 2017.
Low latency services require the SGi reference point (“internet/intranet” access) to have a relatively low “speed of light delay” between it and the radio interface. As the device moves, this can require the SGi to also be moved. TR 38.913 clause 7.7 requires interuption free mobility. Hence EPC based support for low latency also requires improvement upon the EPS’s “break then make” mobility (“EPS bearer context deactivation procedure with ESM cause #39 "reactivation requested” (TS 23.401 and TS 24.301)), e.g. by specifiation of  the “make before break” Data Network connectivity to the same APN.
Proposal 5: SA2 (and CT Working Groups) to strive to complete the standardisation of the “make before break” PDN connection continuity December 2017.
3
References
[1]
S2-173686, Liaison on “EPC QoS aspects for TSG RAN’s lower latency features”, Source: SA2
4
Annex: Existing QCIs from 3GPP TS23.203

Table 6.1.7: Standardized QCI characteristics

	QCI
	Resource Type
	Priority Level
	Packet Delay Budget

(NOTE 13)
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
(NOTE 1, NOTE 11)
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
(NOTE 1, NOTE 11)
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3), NOTE 14
	
	3
	50 ms
(NOTE 1, NOTE 11)
	10-3
	Real Time Gaming, V2X messages

	4
(NOTE 3)
	
	5
	300 ms
(NOTE 1, NOTE 11)
	10-6
	Non-Conversational Video (Buffered Streaming)

	65
(NOTE 3, NOTE 9, NOTE 12)
	
	0.7
	75 ms
(NOTE 7,
NOTE 8)
	
10-2
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66
(NOTE 3, NOTE 12)
	
	
2
	100 ms
(NOTE 1,
NOTE 10)
	
10-2
	Non-Mission-Critical user plane Push To Talk voice

	75
(NOTE 14)
	
	2.5
	50 ms
(NOTE 1)
	10-2
	V2X messages

	5
(NOTE 3)
	
	1
	100 ms
(NOTE 1, NOTE 10)
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
(NOTE 1, NOTE 10)
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
(NOTE 1, NOTE 10)
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	
300 ms
(NOTE 1)
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)

	69
(NOTE 3, NOTE 9, NOTE 12)
	
	0.5
	60 ms
(NOTE 7, NOTE 8)
	10-6
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
(NOTE 4, NOTE 12)
	
	5.5
	200 ms
(NOTE 7, NOTE 10)
	10-6
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)

	79
(NOTE 14)
	
	6.5
	50 ms
(NOTE 1, NOTE 10)
	10-2
	V2X messages

	NOTE 1:
A delay of 20 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. This delay is the average between the case where the PCEF is located "close" to the radio base station (roughly 10 ms) and the case where the PCEF is located "far" from the radio base station, e.g. in case of roaming with home routed traffic (the one-way packet delay between Europe and the US west coast is roughly 50 ms). The average takes into account that roaming is a less typical scenario. It is expected that subtracting this average delay of 20 ms from a given PDB will lead to desired end-to-end performance in most typical cases. Also, note that the PDB defines an upper bound. Actual packet delays - in particular for GBR traffic - should typically be lower than the PDB specified for a QCI as long as the UE has sufficient radio channel quality.

NOTE 2:
The rate of non congestion related packet losses that may occur between a radio base station and a PCEF should be regarded to be negligible. A PELR value specified for a standardized QCI therefore applies completely to the radio interface between a UE and radio base station.

NOTE 3:
This QCI is typically associated with an operator controlled service, i.e., a service where the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. In case of E-UTRAN this is the point in time when a corresponding dedicated EPS bearer is established / modified.

NOTE 4:
If the network supports Multimedia Priority Services (MPS) then this QCI could be used for the prioritization of non real-time data (i.e. most typically TCP-based services/applications) of MPS subscribers.

NOTE 5:
This QCI could be used for a dedicated "premium bearer" (e.g. associated with premium content) for any subscriber / subscriber group. Also in this case, the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. Alternatively, this QCI could be used for the default bearer of a UE/PDN for "premium subscribers".

NOTE 6:
This QCI is typically used for the default bearer of a UE/PDN for non privileged subscribers. Note that AMBR can be used as a "tool" to provide subscriber differentiation between subscriber groups connected to the same PDN with the same QCI on the default bearer.

NOTE 7:
For Mission Critical services, it may be assumed that the PCEF is located "close" to the radio base station (roughly 10 ms) and is not normally used in a long distance, home routed roaming situation. Hence delay of 10 ms for the delay between a PCEF and a radio base station should be subtracted from this PDB to derive the packet delay budget that applies to the radio interface.

NOTE 8:
In both RRC Idle and RRC Connected mode, the PDB requirement for these QCIs can be relaxed (but not to a value greater than 320 ms) for the first packet(s) in a downlink data or signalling burst in order to permit reasonable battery saving (DRX) techniques.

NOTE 9:
It is expected that QCI-65 and QCI-69 are used together to provide Mission Critical Push to Talk service (e.g., QCI-5 is not used for signalling for the bearer that utilizes QCI-65 as user plane bearer). It is expected that the amount of traffic per UE will be similar or less compared to the IMS signalling.

NOTE 10:
In both RRC Idle and RRC Connected mode, the PDB requirement for these QCIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 11:
In RRC Idle mode, the PDB requirement for these QCIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 12:
This QCI value can only be assigned upon request from the network side. The UE and any application running on the UE is not allowed to request this QCI value.

NOTE 13:
Packet delay budget is not applicable on NB-IoT or when Enhanced Coverage is used for WB-E-UTRAN (see TS 36.300 [19]).

NOTE 14:
This QCI could be used for transmission of V2X messages as defined in TS 23.285 [48].
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