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Introduction
In the RAN2#107bis, the following agreements regarding power saving related UE assistance were agreed:
Agreements
1. UE assistance of C-DRX configuration will not include UE’s preference for “DRX on duration” and “DRX start offset”.
2. FFS how UE provides “UE’s preferred C-DRX configuration” information: option (1) UE provides its preference based on any value of the corresponding parameter range, or option (2) UE provides its preference based on pre-defined values or set of configurations that were previously conveyed to the UE by the network
3. Prohibit timer will be used as the general framework for UE assistance information and configured per UE assistance type. 
4. FFS UEAssistanceInformation message can be sent without including “UE’s preferred C-DRX configuration” (i.e. if the UE doesn’t have a preference anymore)
Agreements:
1 The network should be able to distinguish from the received message whether it is for overheating or power saving purpose.
2 The maximum aggregated bandwidth DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.
3 The total number of DL/UL SCells from Rel-15 overheatingAssistance I.E is re-used for power saving
4 The maximum number of MIMO layers DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.
5 Introduce a new I.E. in UEAssistanceInformation message including the above selected fields from overheatingAssistance I.E.
6 The new type of UE assistance information in support of power saving has its own prohibit timer
In this paper, we discuss remaining stage-3 designs for power-saving related UE assistance. 
Discussion
Request for DRX and power saving configuration in MR-DC
So far RAN2 has not discussed whether DRX configuration and power saving configuration requested by UE is for a specific cell group or for both cell groups, in MR-DC configuration. 
Since DRX configuration is applied to a MAC entity, we think it is necessary for network to know which MAC entity a requested configuration is for. 
We think the same should be applied to power saving configuration as well. Although currently parameters (e.g. maximum number of SCells) in overheating indication request apply to both cell groups and the same set of parameters are reused for power saving purpose, we think they do need to have different granularity. This is because when overheating happens, the whole modem chip is affected. Radio resources in BOTH cell groups should be scaled down to reduce modem temperature as quickly as possible. On the other hand, for the purpose of power saving, MN and SN may have very different traffic and are used differently (e.g. in EN-DC, NR link is used only when there is a burst too large for MN to handle alone). Therefore, when UE requests a power saving configuration, it should be possible for UE to indicate which cell group it is for, instead of relying on network to decide that. 
Proposal 1.  UE assistance for preferred DRX configuration and power saving configuration are cell-group specific.
Currently, network may be able to infer which cell group a UE assistance is for based on how the request is signaled. For example, if UE Assistance Information is sent over SIB3, it can infer it is for NR. But it is not always possible in all cases. For example, when a request for DRX configuration is sent to MN, it is not clear whether it is for MAC entity in MN or SN. Therefore, it is better to have a simple solution that works in all cases. We think that can be achieved by an explicit indication within UE Assistance Information.
Proposal 2. 	UE Assistance Information also includes an indication on which cell group(s) a requested DRX configuration or power saving configuration is for. 
Granularity of DRX configuration
As to the FFS issue whether UE should be allowed to signal any value of the corresponding parameter range or based on pre-defined values or set of configurations, we think it is more sensible to allow UE to send any values in its request. 
First, there are many different types of applications (e.g. check the number of apps available in app stores) and each type of application may have its own best DRX configuration (i.e. one that best matches its traffic profile and saves most power). In addition, each user may use different sets of applications. So unlikely there is one or a few DRX configurations that work for all UEs and for all applications.
Observation 1. 	There are many different types of applications, and each type of application has its own best DRX configurations.
Second, there is no clear relationship among the set of DRX parameters included in UE assistance. For example, a particular long DRX cycle does not need to be associated with a particular short DRX cycle or DRX inactivity timer. Then a predefined set of configurations can’t be built focusing on a particular parameter (say, long DRX cycle). Instead, this set has to cover a number of combinations of all the included DRX parameters, which then depletes the initial purpose of having a predefined set of configurations.
Moreover, even if UE is allowed to send any values of DRX parameters, it is still up to network to decide how to configure or reconfigure DRX, possibly based on both UE’s request and its own preference. Therefore, allowing UE to send any value does not impact network’s flexibility in its configuration. 
Observation 2. There is no simple relationship between different DRX parameters to help reduce possible number of DRX configurations.
Proposal 3.  UE can request DRX configuration based on any value of the parameter range.
As to the FFS issue whether there is a need for an “empty container” for DRX configuration, we do not think it is necessary. 
Such a feature is used in overheating, because there is indeed a need for UE to tell network to restore its configuration back to the one before overheating happens. But DRX configuration for power saving purpose is very different, i.e. 
· There is no default or fallback configuration. Even if there is one, UE can request it. It is hard to imagine a use case where a sensible UE implementation would tell network that “you can configure me whatever DRX configuration you want”;
· There is also no need for UE to use this “empty container” to tell network to de-configure its DRX configuration. First, if UE starts a service such as URLLC that does not DRX configuration at all, network has that knowledge and hence can de-configure DRX by itself. Even if it does not, UE can always request a long DRX inactivity timer (e.g. any value longer than the expected maximum packet inter-arrival time) to practically disable DRX. 
Proposal 4. 	There is no need for an empty IE without preferred DRX configuration. 
Prohibit timers
Since power saving configuration and DRX configuration are used for similar purpose, it makes sense for them to have the same range of values. 
Proposal 5. 	Prohibit timer for power saving configuration and DRX configuration have the same range of values.   
R15 UE Assistance Information already supports delay budget reporting, which allows UE to request adjustments to its DRX cycle. Therefore, we think the same range of values of the prohibit timer for delay budget reporting can also be applied to the prohibit timer for DRX configuration (and hence power saving configuration too, based on the previous proposal).
Proposal 6. 	Values of prohibit timer for DRX configuration and power saving configuration can reuse those for delay budget reporting, which are 0, 0.4, 0.8, 1.6, 3, 6, 12, 30 seconds.
Conclusion
Based on the above discussion, we make the following observations and recommend RAN2 to discuss and adopt the following proposals: 
Proposal 1.  UE assistance for preferred DRX configuration and power saving configuration are cell-group specific.
Proposal 2. 	UE Assistance Information also includes an indication on which cell group(s) a requested DRX configuration or power saving configuration is for. 

Observation 1. 	There are many different types of applications, and each type of application has its own best DRX configurations.
Observation 2. There is no simple relationship between different DRX parameters to help reduce possible number of DRX configurations.
Proposal 3.  UE can request DRX configuration based on any value of the parameter range.
Proposal 4. 	There is no need for an empty IE without preferred DRX configuration. 

Proposal 5. 	Prohibit timer for power saving configuration and DRX configuration have the same range of values.   
Proposal 6. 	Values of prohibit timer for DRX configuration and power saving configuration can reuse those for delay budget reporting, which are 0, 0.4, 0.8, 1.6, 3, 6, 12, 30 seconds.
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