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Discussion and Decision

1
Introduction
In last RAN2 meeting, it was agreed to provide the UE power preference information to the network. This is primarily an indication of UE preference for radio configuration optimised for power saving. The agreement is captured in stage 2 CR [R2-123160]
	-
UE preference for power optimized configuration (1 bit):

-
When this bit is sent by the UE, the UE shall set the bit (to true or false) in accordance with its preference for a configuration that is primarily optimized for power saving (e.g. a long value for the long DRX cycle or RRC connection release) or not

-
The details regarding how the UE sets the indicator are left to UE implementation




Email discussion [78#43] plans for the stage 3 details for the stage-2 agreement from the last meeting with the intended outcome of draft stage-3 CR(s). During the [78#43], a number of solutions were proposed. In this paper, we discuss and compare different solutions. Considering the Rel-11 time frame, we would like to progress the work based on the stage -2 agreements from the last meeting. A solution which results in simple specification implementation and yet provides the same objectives for UE power saving as agreed in the last meeting is preferred. 

2
Discussion 

As clearly captured in agreement for last RAN2 meeting, the power preference indication is purely an indication of the UE’s preference for a configuration optimized for power saving at the expense of acceptable additional delay. As per the agreement, the UE power preference indication is not required to be derived compared to the current DRX configuration. Note that the proposal for deriving of the UE power preference relative to the current radio configuration was already discussed in [R2-123109] and not agreed. In addition, how to set the UE preference is left to the UE implementation. Therefore, the UE may set the preference based on many factors such as knowledge of the application characteristic at the UE, knowledge of the remaining battery, knowledge of the established bearers and so on. 
The UE sends 1 bit information to the network simply indicating its optimized power preference. The network should use this information in radio configuration for the UE which results in power saving. The network either configures a long DRX cycle for the UE or releases the RRC connection of the UE depending on the network policy and implementation. The information bit sent by the UE only indicates the UE power preference and it is not understood that 1 bit information may carry any implicit information other than the UE power preference. Note that the network action upon the reception of the information is left to the network implementation. The introduction of the UE power preference should not create a restriction or force a specific network behaviour.  
The power preference is not a request for radio re-configuration. The additional information on UE power preference can be used for radio management to make the decision for UE connection release or used for selection of appropriate radio parameters for the UE. Considering, the UE power preference is not a request; there is no requirement for informing the UE about the action taken by the network based on the UE power preference indication. From the network perspective, upon reception of the UE power preference the network may take immediate action and/or store the information for the later use. From UE perspective, the UE needs to inform the network of the preference whenever the preference is changed compared to the information provided previously.

The following observations summarize the discussion and agreements from the last meeting. Considering that different views are shown on the agreement during the email discussion, RAN2 is requested to confirm the following observations.

Observation 1: How to set the UE power preference indication is left to the UE implementation and it may be based on UE knowledge of the current application, the remaining battery, the established bearers, etc 
Observation 2: The network action upon reception of UE’s power preference is up to the network implementation and it should not introduce a restriction on the network operation or force specific network behaviour.
Observation 3: From the UE perspective, long DRX configuration, RRC connection release or no-change in radio configuration could be expected when the UE has indicated a power preference.

Observation 4: the UE power preference is not a request for radio re-configuration but simply additional information of the UE preference provided by the UE.

Proposal 1: agree on the observations made with regards to the provisioning of UE power preference to the network

The solutions are compared based on the observation 1 to 4. The solutions proposed during the email discussion can be identified under three main categories. Category a) attempts to define “default” and “low power consumption” states, such a way that the network and UE to be synchronized. All variants under category a) try defining “default” and “low power consumption” states with regards to a DRX configuration. In some variations, “default” state is defined with respect a configured DRX cycle by the network. If the UE prefers low power consumption than what resulted from the DRX cycle corresponding to the default state, the UE indicates the power preference to the network. The network is required to signal the UE whether the current DRX cycle corresponding to “default” or “low power consumption” state. If the current DRX cycle is corresponding to the “default” state, the UE could indicate the preference for “low power consumption” state. How to allocate the current DRX cycle corresponding to a “default” or “low power state” by the network imposes restriction at the network.
In another variant of category a), the network configures “default” and “low power optimized” DRX configurations. The UE informs the preference for the low power optimized DRX configuration by transmitting the UE preference indicator. As per agreement, the release of UE connection is a valid network implementation upon the reception of the UE power preference. However, with the above scheme, only action the network may perform is to re-configure the DRX configuration corresponding to the “low power consumption” state. This forces specific network behaviour.

According to another variant of category a), “default” and “low power consumption” states are defined compared to the DRX cycle used in idle mode. “default” and “low power consumption” states are defined based on explicit rules, therefore, no signaling is required to communicate the “default” and “low power consumption” states between the network and UE. If the UE prefers better power saving than what resulted in DRX cycle of idle mode, the UE sets the UE power preference indication. Upon the reception of the indication, the network may take action either to release the RRC connection or re-configure long DRX cycle. The network is required to know the DRX cycle used in idle mode in order to synchronize the action between the UE and the network.
In Category b), the UE power preference indication is interpreted as an “up/down” adjustment preference” with respect to the current DRX configuration. As pointed out during the email discussion, the adjustment of power preference compared to the current DRX configuration is not inline with the agreement from last meeting. Moreover, this concept was discussed during RAN2#78 and not agreed. Therefore we don’t see this solution should further be discussed unless there is new technical argument supporting the proposal. In our view, some of the technical reasons for not agreeing the proposal are 

· Ambiguity in the network action: Without a clear definition of “up/down” step size, it is ambiguous of the action taken by the network upon reception of the “UE power preference indication”. 

· Put constraint and force specific network operation : As per the agreement, the UE power preference indication is used by the network decision to release an RRC connection or re-configure radio parameters. If the UE power preference is considered as “up/down” of current DRX cycle, it requires additional rules at the network side to determine when to release the connection. 

· The network is aware of the maximum latency requirement of the bearer based on the bearer QCI. The current DRX configuration does not reflect the latency information known by the network. If the UE transmitting UE power preference compared to the current DRX cycle, the UE may most of the time inform the information already known to the network. 

· Considering the UE power preference indication is not a request for network action, another mechanism is required for preventing the transmission of the same value again and again to the network. 

· Unless additional rules are defined, the UE power preference indication may purely be used as a request for DRX (re)configuration. However this is not what has been discussed so far in DDA WI.

In Category c), the UE power preference indication is purely an indication of the UEs preference for a configuration optimized for power saving. Therefore, the UE power preference indication is used as additional information at the network for the decision to release the RRC connection for the UE or in deciding the radio configuration parameters for the UE (if kept in connected). How to set the UE power preference is left to the UE implementation. There is no requirement imposes at the network regarding the network action upon the reception of the UE power preference. After transmission of the UE power preference indication, the UE may expect either the RRC connection release or long DRX configuration which results in UE power saving. Upon the reception of the UE power preference, the network may take immediate action or stores the indication for the later use. The UE transmits the indication whenever the UE preference has changed compared to previously signalled value
Table 1 compares the different alternative solutions for providing UE power preference to the network. In our understanding option a1) is similar to option a3) with the exception that option a3) provides a mechanism for re-configuring the “default” state while connected to the network. 
	
	Category a
	Category b
	Category c

	
	Option a3)
	Option a2)
	Option a4)
	
	

	Signalling of the state  


	- required to signal the current DRX configuration either as “default” or “low power consumption” state.
	No signalling 
	-required to signal two DRX configuration corresponding to “default” and “low power consumption” state
	No signalling 
	No signalling

	Constraints/ requirement at the network 
	- How to set the current DRX cycle to an “default” or “low power consumption” state 

- requires additional rules (such as maximum DRX cycle corresponding to default state) at the network and/or reconfiguration of DRX cycle a number of times to determine when to release the connection. 
	- Required the network to have knowledge of idle DRX is used.
	- How to set appropriate “default” and “low power consumption “ states

- power preference indication cannot be used for RRC connection release
	- requires additional rules (such as maximum DRX cycle corresponding to default state) at the network and/or reconfiguration of DRX cycle a number of times to determine when to release the connection.

- Without a clear definition of “up/down” step size, it is ambiguous of the action taken by the network upon reception of the “UE power preference indication”.
	none

	Network action
	- Action taken by the network is communicated to the UE
	
	- Action taken by the network is communicated to the UE
	
	

	Prevention of un-necessary information transmission
	Require mechanism for preventing the transmission of the same information
	May require some explicit rule or mechanism to avoid transmission of the same indication
	Require mechanism for preventing the transmission of the same indication
	Require mechanism of preventing the transmission of the same indication
	none

	Specification complexity
	high
	Moderate to high
	high
	high
	low 


While all solutions proposed during the email discussion provide information to the network where radio re-configuration resulted in improved UE power saving, RRC connection release based on the UE power preference is not allowed by some solution (a4). In some solutions (b), the network needs to take the decision whether to re-configure DRX or to release RRC connection based on the current DRX configuration. This may require a number of DRX (re)-configuration prior to determine whether the RRC connection release for power saving is feasible for the UE. The number of additional DRX (re)configuration increases the signalling load as well as reduces the UE power saving otherwise possible with direct RRC connection release based on the UE power preference indication.
Option c) provides the simplest solution compared to all other proposed solutions. This provides a simple method of communicating the UE power preference to the network and yet satisfy the objectives of configuring radio parameters results in UE power saving. 
Proposal 2: RAN2 is requested to take into account the points highlighted above and agree on a solution which is simple and yet provide the objectives of UE power saving and reduced signalling load.

3
Conclusion

We have discussed and compared different solutions for enabling the transmission of UE power preference indication by the UE in order to achieve UE power saving while diverse data application is running. The following proposals are made.
Proposal 1: agree on the observations made with regards to the provisioning of UE power preference to the network

Observation 1: How to set the UE power preference indication is left to the UE implementation and it may be based on UE knowledge of the current application, the remaining battery, the established bearers, etc 

Observation 2: The network action upon reception of UE’s power preference is up to the network implementation and it should not introduce a restriction on the network operation or force specific network behaviour.
Observation 3: From the UE perspective, long DRX configuration, RRC connection release or no-change in radio configuration could be expected when the UE has indicated a power preference.

Observation 4: the UE power preference is not a request for radio re-configuration but simply additional information of the UE preference provided by the UE.

Proposal 2: RAN2 is requested to take into account the points highlighted above and agree on a solution which is simple and yet provide the objectives of UE power saving and reduced signalling load.

