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1. Introduction
<Introduction part >
2. Reason for Change
As specified in TS 23.502, the AF may provide the following individual QoS parameters: Requested 5GS delay (optional), Requested Priority (optional), Requested GFBR, Requested MFBR, flow direction, Burst Size (optional), Burst Arrival Time (optional) at UE (uplink) or UPF (downlink), Periodicity (optional), Time domain (optional), Survival Time (optional). When Alternative Service Requirements are provided by the AF, a set of Alternative QoS Related parameters as in clause 5.7.1.2a of TS 23.501 [2] may be provided for each QoS Reference.
Bandwidth adaptation based on BWP is introduced in NR (TS38.300), mainly to improve the power efficiency of the UE by performing more fine-grained adaptation to traffic changes in the frequency dimension. 
[bookmark: _Toc51971315][bookmark: _Toc37231912][bookmark: _Toc29376027][bookmark: _Toc109153804][bookmark: _Toc52551298][bookmark: _Toc20387948][bookmark: _Toc46501967]In TS 38.300, clause 6.10, With Bandwidth Adaptation (BA), the receive and transmit bandwidth of a UE need not be as large as the bandwidth of the cell and can be adjusted: the width can be ordered to change (e.g. to shrink during period of low activity to save power); the location can move in the frequency domain (e.g. to increase scheduling flexibility); and the subcarrier spacing can be ordered to change (e.g. to allow different services). A subset of the total cell bandwidth of a cell is referred to as a Bandwidth Part (BWP) and BA is achieved by configuring the UE with BWP(s) and telling the UE which of the configured BWPs is currently the active one.
In TS 38.300,clause 10.6, To enable reasonable UE battery consumption when BA is configured, only one UL BWP for each uplink carrier and one DL BWP or only one DL/UL BWP pair can be active at a time in an active serving cell, all other BWPs that the UE is configured with being deactivated. On deactivated BWPs, the UE does not monitor the PDCCH, does not transmit on PUCCH, PRACH and UL-SCH.


Figure from TS 38.300 clause 6.10
Figure above is from TS 38.300, which can show the BWP for a UE can be adjusted. 
The observation is that the larger BWP, the higher UE battery consumption. So in order to support constrained devices, the BWP for the UE should be small. And the main reason of this adjustment is because of the UE current data rate(UL or DL). The higher data rate, the larger BW. So it could derived that the lower Bit Rate (this bit rate is the lowest one which can support the UE working) may leads to low power consumption of UE.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TS / TR <TS/TR number and version>.


* * * First Change * * * *
[bookmark: _Toc108431615]7.10	Solution #10: low power mode support
[bookmark: _Toc108431616]7.10.1	Architecture enhancements
None.
[bookmark: _Toc108431617]7.10.2	Solution description
[bookmark: _Toc108431618]7.10.2.1	General
The following solution corresponds to the key issue #15 on supporting of constrained devices for Edge. 
For the constrained UEs, there are two aspects should be considered to reduce the power consumption, one is help UE turn into idle mode or DRX mode when there is no traffic transmitting between UE and network, another one is help to reduce the traffic data rate when UE is connected to the network with transmitting packets.
EEC can get the knowledge about the constrained UE. When the applications are running with high power consumption, or the UE decides that the battery level is low and should start power saving, the EEC should send messages to EES with carrying such indication for low-power consumption requirement and specific application identifier.
When EES gets low-power consumption indication from EEC, the EES should trigger two methods to satisfy the constrained UE requirement.
Method1: EES should send the message to corresponding EAS through EDGE-3 that the data rate should be reduced, so that the downlink data will be reduced and UE do not need to process high-bandwidth traffic. How to balance the low-power consumption requirement and the UE experience is based on the EAS implementation.
Method2: EES should send the UE's low-power consumption indication to 3GPP core network. The 3GPP system may trigger some specific policies or treatment for such applications and UEs e.g. changing the AM policies e.g. update reducing UE-AMBR, reducing UE- slice MBR, RFSP index and/or service area restriction, for those UEs as specified in TS 23.502 clause 4.15.6.9, and changing the SM policiesQoS profile e.g. downgrade the QoS(e.g. reducing GFBR or MFBR) as specified in TS 23.502 clause 4.15.6.6. 
Once the data rates for UE DL/UL is reduced, the NG-RAN can adjust the BWP with selecting a small bandwidth, and the UE power consumption can be reduced (as specified in TS 38.300 clause 10.6). This method may not satisfy the high-level experience of the application but can support the application running basically.

Editor's note: It is FFS whether AM policy change can satisfy the need for all applications in the UE.
[bookmark: _Toc108431619]7.10.2.2	Procedure
Pre-condition:
1.	The AC-EAS cannot handle the negotiation at the application layer.

[bookmark: _MON_1705755840]
Figure 7.10.2.2-1: low power mode support
1.	The EEC sends low-power consumption indication to EES with UE Identifier, EEC ID, AC ID, low-power consumption indicator, which indicating a constrained UE, and triggers the low power consumption enhancement. 
2a.	When EES gets the low-power consumption indication, the EES may send low power indication to EAS to request corresponding EAS to reduce the downlink packets, which can help constrained UE process the application with constrained power consumption. The request could provide the UE Identifier(s).
2b. When EES gets the low-power consumption indication, the EES may request 3GPP core network to update the UE policy or QoS policy to support constrained UE, e.g. EES could act as an AF to set up a session with required QoS procedure as specified in TS 23.502 clause 4.15.6.6.
Editor's note: How much benefit does QoS downgrade have for energy saving is FFS.
3a. The EAS responds to EES to indicate the low-power processing is successful or failure.
3b. the 3GPP core network responds to EES with successful or failure.
4. EES response to EEC. 
7.10.3	Solution evaluation
This solution addresses KI#15 by either sending the message to corresponding EAS to reduce data rate, or triggering some specific policies or treatment for such applications and UEs to reduce the GFBR or MFBR. If the data rate is reduced, the NG-RAN may trigger the BWP methods and dynamically reduce the bandwidth for this UE, therefore the power consumption of UE can be reduced. 


* * * Next Change * * * *
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