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1
Introduction
In order to finalize the UE power preference indication, we discuss and propose solutions on
-
the FFS issues in the specification (2.1 and 2.2)
-
handling of the PPI at handover (2.3)
-
how to ensure consistent UE implementations and avoid excessive signalling (2.4)
2
Discussion 
2.1
Whether T340 is started when "low power" is sent
If T340 is started when "low power consumption" is indicated, the UE is not allowed to indicate "default" for the duration of T340. This means the UE may not be able to get normal service for T340 while RRC connected. Even using the minimum value of 0.5s for T340, this would be a high risk for user experience so a UE would not send "low power consumption" if T340 is configured.

Proposal 1: T340 is not started when "low power consumption" is sent (i.e. FFS note is removed).
2.2 
Whether the first PPI is restricted to "low power consumption"
If T340 is not started when "low power consumption" is sent and the first PPI is restricted to "low power consumption", the UE is allowed to send "low power consumption" and "default" immediately after. So introducing a restriction on UE behaviour would have no effect.

Proposal 2: The first PPI is not restricted to "low power consumption" (i.e. FFS note is removed).
2.3
Handling of the PPI at handover
Without forwarding the PPI from source to target, the target is not aware of UE power preference. It seems rather likely that an eNB which does not know the UE power preference uses the same configuration like a eNB which knows that the UE power preference is "default". Besides, it is also reasonable eNB behaviour to release the RRC connection instead of initiating a handover if the UE power preference is "low power consumption".
So the only use to forward the indication is to avoid the UE to send "default" again. This gain seems rather minor.

Proposal 3: The PPI is not forwarded at handover (i.e. no change to specification).

2.4
How to ensure consistent UE implementations

So far, the meaning of the PPI is "low power consumption or RRC connection release is preferred" or "RRC connection release is not preferred" but there is no example of UE behaviour when using the PPI. 

We see the possibility of divergent UE implementations, e.g.:
1)
a UE expecting some level of QoS while its preference is "low power consumption"

This UE may indicate:
-
"low power consumption" for services like web browsing for which it is sufficient to ensure good response time for UE initiated traffic;
-
"default" for services which require low latency for network initiated traffic, e.g. instant message, online games.
	Ongoing service/traffic
	UE indication

	non-interactive/background
	low power consumption 

	web browsing/interactive content pull  
	

	instant message/online game
	default


Table 2.4-1: Possible UE type 1 behaviour
2)
a UE expecting potentially no QoS at all while its preference is "low power consumption" but power consumption as low as possible regardless of the traffic
This UE may assume that the network always tries to ensure power consumption as low as possible and indicate:
-
"low power consumption" when the screen is off and power consumption should be reduced as much as possible even though there may be ongoing traffic;
-
"default" when the screen is on or when the user is awaiting the end of data transfer so that it is important that sufficient QoS is provided to ensure good user experience.
	Ongoing service/traffic
	UE indication

	non-interactive/background
	low power consumption

	web browsing/interactive content pull
	default

	instant message/online game
	


Table 2.4-2: Possible UE type 2 behaviour

The network may attempt to switch the DRX configuration according to the UE's indications e.g. in the ways according to table 2.4-3.

	UE indication
	Network behaviour A
	Network behaviour B
	Network behaviour C

	low power consumption 
	2-level DRX / release connection
	 large DRX cycle / release connection
	large DRX cycle / release connection

	default
	small DRX cycle
	 2-level DRX
	small DRX cycle


Table 2.4-3: Example of network behaviours in reaction to UE power preference indications

This raises the following issues:

-
the user equipped with a UE type 1 will not receive the expected QoS if network behaviour is B or C

-
the user equipped with a UE type 2 will experience lower battery life if network behaviour is A

-
the network cannot adapt to the UE behaviour

A clever UE may implement behaviours type 1 and 2 and decide its behaviour according to networks' reaction to initial UE's indications. However, it is not clear if the UE can really understand the full network's intention.

In most cases, the delay-sensitive traffic on the default bearer is UE-initiated and it is possible to ensure rather short network response times. By configuring two DRX cycles, a short and a long one, the required QoS is ensured for any UE request (the DL latency is below the short DRX cycle length) and the power consumption is low as soon as any ongoing data transmission is finished. Therefore, we see no use for behaviour A and the UE power preference could be used to allow further reduction of UE power consumption, i.e. by configuring only a long DRX cycle when the UE indicates "low power consumption".
In order to ensure consistent UE implementations and avoid mismatch between UE and network behaviour, we suggest clarifying the network behaviour when the UE indicates "low power consumption".

Proposal 4: When the UE indicates "low power consumption" the network may not provide any QoS.
We provide a draft CR accordingly for TS 36.300 [1].
3 Conclusion
In order to finalize the UE power preference indication, we make the following proposals:
Proposal 1: T340 is not started when "low power consumption" is sent (i.e. FFS note is removed).
Proposal 2: The first PPI is not restricted to "low power consumption" (i.e. FFS note is removed).

Proposal 3: The PPI is not forwarded at handover (i.e. no change to specification).

Proposal 4: When the UE indicates "low power consumption" the network may not provide any QoS.
We provide a draft CR for TS 36.300 [1] for proposal 4.
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