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Abstract: A solution for KI#8 to support the CDRX enhancement for power saving handling.
1. Introduction
This paper intends to propose the solution for KI#8 to support the CDRX enhancement for power saving handling. The UL/DL traffic pattern would be useful to assist RAN when adopting CDRX for power saving, keeping UE in CDRX when there is no UL and DL traffic. 
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc519004414]* * * * First change * * * *
6	Solutions
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc97036717][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second change (All new texts)* * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718]6.X	Solution #X: support of CDRX enhancement for power saving handling
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97036719]6.X.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: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc97036720]6.X.2	Description
[bookmark: _Toc500949101]In order to support the CDRX enhancement for power saving handling, the CN can send the UL/DL traffic pattern information to assist RAN for CDRX setting and configuration. 
1.	The UL/DL traffic pattern information may include the traffic periodicity, burst size, burst detection filter, etc. which can be provisioned by the third-party AF or derived by UPF as the statistic results.
2.	During PDU Session Establishment/Modification procedure, SMF receives the UL/DL traffic pattern from PCF or UPF and delivers the UL/DL traffic pattern information to 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.
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 pattern information for CDRX setting/configuration depends on RAN WG.
[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc97036721]6.X.3	Procedures
Figure 6.X.3-1 shows how 5GSacquires and distributes the UL/DL traffic pattern information to RAN for support of power saving handling.


Figure 6.X.3-1 UL/DL traffic pattern provisioning from AF
1a. Optionally, the AF may provision the UL/DL traffic pattern to PCF. The traffic pattern may include UL/DL traffic periodicity, traffic description to localize the target application traffic, etc. 
1b.	During PDU Session Establishment/Modification, PCF may send the UL/DL traffic pattern 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#X (S2-2202408), up to UPF implementations. The UL/DL traffic patterns may include the UL/DL traffic periodicity, burst detection filter, etc. 
2.	SMF generates the UL/DL traffic pattern information and sends that to RAN. The UL/DL traffic pattern information may include the UL/DL periodicity and optionally burst detection instruction for the UL/DL traffic. The UL/DL traffic periodicity may be used for CDRX cycle determination. With the burst detection instruction, the RAN can detect the end of the traffic bursts via the GTP-U header.
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.
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 soon.
7.	Based on the UL/DL traffic pattern information, RAN enables the CDRX setting/configuration accordingly.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc97036722]6.X.4	Impacts on services, entities and interfaces
PCF:
-	Receive the traffic pattern from AF and send it to SMF.
SMF:
-	Receive the UL/DL traffic patterns from PCF or UPF.
-	Generate the UL/DL traffic pattern information and send it to RAN.
-	Send burst detection 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.
RAN:
-	Receive the UL/DL traffic pattern information.
-	Detect the end of DL traffic burst as instructed by SMF.

* * * * End of changes * * * *
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