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Abstract: Update of Solution#33. When there exist fluctuations in the periodicity of PDU sets, the UPF can buffer the PDU sets arriving earlier so that they can be sent to the RAN at the correct period. This will allow to decrease the ‘on duration’ of the CDRX cycle.
1. Introduction/Discussion
Solution#33 describes the support of CDRX enhancement for power saving handling. This paper proposes a further optimisation.
[bookmark: OLE_LINK4]When there exists fluctuations in the intervals between PDU sets, (for example, due to the fact that the send time between PDU sets in the AF is not strictly periodic), the ‘on duration’ time in CDRX needs to be lengthened to ensure that UE can receive all the data, and this results in additional power consumption. 
This contribution proposes that the UPF buffers the PDU sets that arrived earlier to cancel the small differences, allowing to minimise the ‘on duration’ of the CDRX cycle in the UE and to save power.
For example, if the interval between PDU sets is [-4ms, 4ms] then the RAN will set the ‘on duration’ of UE as [t1-4ms, t1+4ms] to ensure that all the data is received. When the burst arrives at UPF in advance, the UPF can buffer the PDU set to compensate for the advance and send it to RAN at the start of the periodic time. As no PDU set arrives earlier, the ‘on duration’ of the UE can be shortened to [t1, t1+4ms], and enhance the power saving.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60-030.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc101526296]6.33	Solution #33: support of CDRX enhancement for power saving handling
[bookmark: _Toc101526297]6.33.1	Key Issue mapping
This solution is for Key Issue #8, which address the assistance to RAN for CDRX configuration and potential enhancement for power saving handling, including:
-	What information (if any) can be used to assist the CDRX enhancement?
-	Where does such information come from?
[bookmark: _Toc101526298]6.33.2	Description
In order to support the CDRX enhancement for power saving handling, the CN can send the UL/DL traffic patterns to assist RAN for CDRX setting and configuration.
1.	The UL/DL traffic patterns may include the number of periodic bursts per second or traffic periodicity, etc. which can be provisioned by the third-party AF or derived by UPF as the statistic results. The AF may update the traffic pattern to the network when it changes
NOTE 1:	Traffic periodicity may exist for some XRM applications but not for all.  It is assumed that the media application layer is aware whether traffic periodicity exist or not.
NOTE 2:	In case the UPF uses statistic approach to derive traffic periodicity and thus trigger CDRX related optimization, AF indication of DL/UL traffic pattern is not needed.
	The traffic pattern may applyies to one QoS Flow (in case all PDUs of the traffic are delivered within a QoS Flow) or to a QoS Flow group (in case the different kinds of PDU Sets of the traffic are bound to different QoS Flows).
2.	During the PDU Session Establishment/Modification procedure, the SMF receives the UL/DL traffic patterns from PCF or UPF and delivers the UL/DL traffic patterns to the RAN, which can be taken into consideration when setting CDRX.
3.	Optionally, the UPF may detect the traffic bursts and add marks in the GTP-U layer of DL packets to assist RAN with identifying the end of the traffic bursts. 
[bookmark: OLE_LINK3]Optionally, when there are small fluctuations in the periodicity of a traffic burst, the UPF may buffer the PDU sets arriving earlier and send them to the RAN with the correct periodicity. This way the ‘on duration’ in the UE can be minimised thus enhancing the power saving.

4.	With the awareness of the UL/DL traffic patterns, the RAN can configure and enable the CDRX accordingly.
NOTE:	How to use the UL/DL traffic patterns for CDRX setting/configuration depends on RAN WG.
[bookmark: _Toc101526299]6.33.3	Procedures
Figure 6.33.3-1 shows how 5GS acquires and distributes the UL/DL traffic patterns to RAN for support of power saving handling.


Figure 6.33.3-1: UL/DL traffic pattern provisioning from AF
1a. Optionally, the AF may provision or update the UL/DL traffic patterns to PCF. The traffic patterns may include number of UL/DL periodic bursts per second or traffic periodicity, traffic description to localize the target application traffic, etc.
1b.	During PDU Session Establishment/Modification, PCF may send the UL/DL traffic patterns to SMF via the PCC rule.
1c.	Besides, the UPF may optionally derive the UL/DL traffic patterns based on the statistical analysis, e.g. via the identification mechanisms detailed in Sol#12, up to UPF implementations. The UL/DL traffic patterns may include the number of UL/DL periodic bursts per second or traffic periodicity, etc.
NOTE:	UPF derivation of UL/DL traffic pattern is considered as an alternative of 1a i.e. AF provisioning of UL/DL traffic patterns, which can be applied when AF doesn’t support provisioning of the traffic pattern info.
2.	SMF generates or update the UL/DL traffic patterns and sends that to RAN. Optionally, the burst detection instruction for the UL/DL traffic is also sent to RAN by SMF. The number of UL/DL periodic bursts per second or traffic periodicity may be used for CDRX cycle determination.
3.	Optionally, SMF may send the N4 rule to UPF. The N4 rule may include the burst marking rule, which can help the UPF to mark the DL traffic burst accordingly. If step 3 is not performed, the N4 rule may also include the burst detection rule to assist UPF for burst detection.
4.	Complete the remaining steps of PDU Session Establishment/Modification procedure.
5.	After the target service started, the UPF may detect the periodic burst and mark the DL burst end in the GTP-U header based on the DL traffic rule. Then the DL packets with marks in the GTP-U header can help RAN to identify the end of the DL traffic bursts.
Optionally, when there are small fluctuations in the periodicity of a PDU set, the UPF buffers the PDU set that arrived in advance and sends it to RAN with the correct periodicity so that the RAN can decrease the ‘on duration’ time at UE.

6.	Based on the UL/DL traffic pattern, the RAN can determine the end of the traffic bursts. For example, based on the end marks in the GTP-U header, the RAN can determine the current burst transmission is over and enable the CDRX, e.g. sending DRX Command MAC CE to trigger the start of CDRX.
7.	Based on the UL/DL traffic patterns, RAN enables the CDRX setting/configuration accordingly.
[bookmark: _Toc101526300]6.33.4	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
AF:
-	Provisioning the new or updated UL/DL traffic patterns to NEF/PCF.
NEF:
-	Receive the new or updated UL/DL traffic patterns and send to PCF.
PCF:
-	Receive the new or updated traffic patterns from AF and send it to SMF.
SMF:
-	Receive the UL/DL traffic patterns from PCF or UPF.
-	Generate or update the UL/DL traffic patterns and send it to RAN.
-	Send N4 rule to assist UPF for burst detection.
UPF:
-	Statistically collect and report the UL/DL traffic patterns.
-	Report the statistical UL/DL traffic patterns to SMF.
-	Detect and mark the DL traffic burst as instructed by SMF.
-	Buffer the PDU sets that arrived in advance to reset the correct periodicity.

RAN:
-	Receive the UL/DL traffic patterns.
-	Detect the end of DL traffic burst as instructed by SMF.

* * * * End of changes * * * *
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