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1
Introduction
In [1] the work was approved to introduce enhancements to support UE power consumption optimisation and signalling reduction. In this paper we look at some AS level impact that may have been overlooked.
2
Measurements and cell reselection

In [2] the following impact to mobility was noted:

	Impact on Mobility
	Mobility is supported but not in power saving state. UE doesn’t perform measurement and cell reselection during the power saving state.


In idle mode, normally we do not specify what the UE shall not do, but rather what the UE is required to do. Similarly, it is our understanding that the power saving state is something similar to idle mode – UE is no longer required to perform the normal AS behaviour since the request from NAS is to deactivate AS, however it is the UE implementation choice what really goes on as long as this is within the requirements – hence, AS may not be truly inactive and it is impossible to make and test such a requirement.
In power saving state, therefore, it is not appropriate to specify that the UE shall not perform measurements, but rather that the UE is not required to perform measurements. It is an implementation choice for the UE whether or not to do this, for example to speed up cell selection when leaving power saving state. 
Proposal 1: Specification should only state that UE is not required to perform measurements. It is up to UE implementation to decide what measurements (if any) to perform. 

In this case, we should therefore also consider whether UE is allowed to perform cell reselection. In our understanding, if it is up to UE implementation whether to perform measurements it should also be up to UE implementation whether to perform cell reselection. It can in fact be beneficial in order to speed up access when the UE leaves UE power saving state if the UE is able to track which cell it is in during power saving state.

Proposal 2: Specification should only state that UE is not required to perform reselection. It is up to UE implementation to decide whether to reselect if a better cell is found. 
Proposal 2a: UE is not required to trigger TAU/RAU on the new TA/RA when in power saving state, but only when required to according to the periodic TA/RA update timer.

Since it is not required that the UE performs mobility in power saving state, it would be better for the NW to avoid enabling the use of the power saving state if the UE is not stationary. For this reason, we should consider using the spare bit in mobility state estimation IE for stationary indication. If this is not acceptable, then power saving state should be restricted to the case when UE reports “low mobility” – potentially using the spare bit instead for “low mobility based on UE type”. 
Proposal 3: Power saving state should only be configured when the UE indicates “stationary” or “low mobility”

Proposal 3a: If “stationary” value is not introduced, then either the spare MSE bit should be used for UE indication of low mobility based on UE type or UE should be allowed to set the existing “low mobility” value based on UE type (rather than based on measurements). 
3 
RRC State changes

It is our understanding that the power saving state should be used after the “active timer” expires and NAS “deactivates” AS. This NAS timer may be set to 0, and in fact this would be a preferable setting for UEs which transmit very infrequently. As a result there is no need to enter Idle mode upon RRC Connection Release, and so the AS state change diagram should include this possibility. 
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Proposal 4: UE is allowed to enter Power Saving State directly from RRC Connected when the Active Timer in NAS is set to 0.
It is also possible that periodic TAU timer may be set to 0. In this case the UE, according to the current definition of power saving state, would activate full AS functionality only when there is UL data to transmit. In addition the periodic TAU timer may be set to a longer value than the typical time between subsequent UE initiated data. If the UE has been able to detect that TA/RA has changed ahead of UL data transmission, then there should be a choice for performing TAU/RAU based on detection of change of RA/TA (taking into account also the ISR requirements) in order to improve efficiency. 

Proposal 5: If UE is able to detect a change of RA/TA during power saving state, then this can be a trigger to leave the state.

4
Conclusion

In this paper we have identified several aspects which arise due to the potential configurations of power saving state and make the following proposals:
Proposal 1: Specification should only state that UE is not required to perform measurements. It is up to UE implementation to decide what measurements (if any) to perform. 

Proposal 2: Specification should only state that UE is not required to perform reselection. It is up to UE implementation to decide whether to reselect if a better cell is found. 

Proposal 2a: UE is not required to trigger TAU/RAU on the new TA/RA when in power saving state, but only when required to according to the periodic TA/RA update timer.

Proposal 3: Power saving state should only be configured when the UE indicates “stationary” or “low mobility”


Proposal 3a: If “stationary” value is not introduced, then either the spare MSE bit should be used for UE indication of low mobility based on UE type or UE should be allowed to set the existing “low mobility” value based on UE type (rather than based on measurements). 

Proposal 4: UE is allowed to enter Power Saving State directly from RRC Connected when the Active Timer in NAS is set to 0.
Proposal 5: If UE is able to detect a change of RA/TA during power saving state, then this can be a trigger to leave the state.
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