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1. Introduction

This contribution provides the discussion and TP of ensuring delay target. Two alternatives are proposed for ensuring delay target and conclusion is SeNB can calculate the delay between SeNB and UE from the packet delay budget.
2. Discussion
Standardized QCI characteristics are associated with QCI value. The characteristics include:
1
Resource Type (GBR or Non-GBR);

2
Priority;

3
Packet Delay Budget;

4
Packet Error Loss Rate.
The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the PCEF. The eNB subtract a delay of 20ms from the PDB to derive the packet delay budget that applies to the radio interface. i.e. the PDB is 100ms, the eNB will calculate the delay from eNB to UE is 80ms. The delay of 20ms is the average delay between PCEF and eNB. (the related description in the TS23.203 is attached after the proposal for reference)
Applied to above mechanism to dual connectivity, the first alternative to ensure the delay target is SeNB takes the transmission between MeNB and SeNB into account. The SeNB can calculate the delay from SeNB to UE by subtract an additional delay from the delay between MeNB and UE. Here is an example, PDB is 100ms, MeNB calculate the delay between MeNB to UE is 80ms, SeNB get the PDB is 100ms, SeNB calculate the delay between SeNB and UE is 100ms-20ms-10ms= 70ms. Then SeNB apply 70ms to configuration of scheduling and to link layer functions.
Alternatively a timestamp can be added to each DL/UL packet, but considering the PDB defines an upper bound. Actual packet delays should typically be lower than the PDB specified for a QCI as long as the UE has sufficient radio channel quality. Accurate method maybe over optimized, i.e. the time stamp should be added by the PCEF if we want an accurate method. So we think the first alternative is sufficient.

Proposal: It is proposed to describe two alternatives and conclusion into the TR 36.875 as section 3.
3. Text Proposal to the TR 36.875
Beginning of Text Proposal
4.4.2
X2-UP flow control

4.4.2.Y
Ensuring delay target

SeNB and MeNB need to ensure maximum delay targets of QCI (e.g., 2 or 4) for split bearer.
Two alternatives are identified:
Alternative 1: SeNB takes the transmission between MeNB and SeNB into account. The SeNB can calculate the delay from SeNB to UE by subtract an additional delay from the delay between MeNB and UE. Here is an example, PDB is 100ms, MeNB calculate the delay between MeNB to UE is 80ms, SeNB get the PDB is 100ms, SeNB calculate the delay between SeNB and UE is 100ms-20ms-10ms= 70ms. Then SeNB apply 70ms to configuration of scheduling and to link layer functions.

Alternative 2: introduce timestamp within the DL USER DATA (PDU Type 0) frame under assumption of synchronized network. As for the timestamp format itself, it could be set to below.
PDCP_SDU_arrival_time = 10*SFN + eSFN
5
Conclusion

X2 UP flow control:
· SeNB takes the transmission between MeNB and SeNB into account in order to ensuring delay target. 

End of Text Proposal
4. Annex: 

Standardized QCI characteristics defined in TS23.203 for the reference
Table 6.1.7: Standardized QCI characteristics

	QCI
	Resource Type
	Priority
	Packet Delay Budget (NOTE 1)
	Packet Error Loss

Rate (NOTE 2)
	Example Services

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

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

	3
(NOTE 3)
	
	3
	50 ms
	10-3
	Real Time Gaming

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

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

	6
(NOTE 4)
	
	
6
	
300 ms
	
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
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	

300 ms
	

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

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

	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.








