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1. Introduction
In RAN#62 meeting, the MTCe related WI was established and the following objective was identified for UE power consumption part.
· For UE Power Consumption Optimizations:

· As agreed in the SA2 Work Item, a new “Power saving state” will be introduced in the NAS layer and this new state may impact UE AS behaviour and then affect RAN2 specification. Under this WI, RAN2 specification(s) will be enhanced to align with CT1 conclusion.
In CT1 #86 meeting, the related work was completed and the new “Power saving mode (PSM)” was introduced in NAS layer in LTE and UMTS system. In this document, we analyze the impact analysis on AS layer for power saving mode and give our preference and the related change proposals.

2. Discussion
2.1. The NAS standard situation
The PSM feature was introduced in NAS and the following characteristics can be identified according to the two NAS CRs [1][2].
· UE is kept attached to the network when entering the PSM mode.
· A timer is provided by CN controlling UE to enter PSM mode. UE will be RRC_IDLE mode before the timer expires given that NAS can identify RRC state by UE inter-layer action.
· NAS layer will deactivate the AS layer when entering PSM and activate the AS layer when out of PSM at any time e.g. for mobile-originated signaling or perform periodical TAU/RAU procedure.
Observation: NAS will deactivate AS layer when entering PSM and activate AS layer when out of PSM.
2.2. AS behaviors when NAS deactivates and activates AS layer for PSM
From AS point of view, AS should stop any operation in RRC_IDLE mode at case that NAS indicates the AS deactivation, just like that UE is switched off.
Proposal 1: AS should stop any operation of RRC_IDLE when entering PSM deactivated by NAS layer.
When NAS activates AS layer, it is needed to discuss what AS should do.
If considering a UE is switched on, taking LTE system as an example here, the following flow chat from [3] illustrates the basic procedure, which includes PLMN selection, cell selection and reselection, location registration, support for manual CSG selection, MBMS frequency prioritization.
 For PLMN selection, normally, AS should perform support for PLMN selection procedure on the request of NAS. For PSM feature, when NAS deactivates PSM and activates AS layer, the PLMN selection procedure is actually not needed because UE is kept attached when in PSM. In this case, AS won’t perform support for PLMN selection according to the current specification if no request from NAS. Therefore, there is no special description for PSM in AS layer.
For support for manual CSG selection, the AS shall perform the procedure only on the request of NAS. When out of PSM, normally, NAS won’t trigger the operation, but also this depends on NAS behavior and no special behavior for AS layer.
Location registration procedure is used to register the UE as active after switched on or register the UE's presence in a registration area and AS needs to report registration area information to NAS. For PSM, there is possibility that UE stays in this mode for a relatively long time so that the registration area is changed when PSM is deactivated, in which case AS needs to report registration area information to NAS. 
Likewise, AS should perform cell selection on registered PLMN when PSM is deactivated considering no cell reselection operation in PSM. 
For MBMS frequency prioritization, this operation only applies for cell reselection and so no special considerations for PSM.
Summarily, when PSM is deactivated, AS should perform cell selection and report registration area information to NAS layer for the possible area update procedure. And then AS enters RRC_IDLE mode and operates the corresponding procedure. 
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Proposal 2: AS should perform cell selection on the registered PLMN and support location registration procedure when out of PSM activated by NAS layer.
2.3. The potential specification modification methods
According to the AS behavior analysis in section 2.2, there are several potential specification modification methods as following:
Alt1: Define a new RRC state
In this method, a new RRC state e.g. namely RRC_PSM, is defined in parallel with the current RRC_IDLE state and RRC_CONNECTED state. It needs to define the AS operations in the new RRC state and the state transition condition in RRC specification, which raises the complexity for 36.304/25.304/36.331/25.331 specification modification and UE implementation.
Alt2: Define a new sub-state in RRC_IDLE
 This new sub-state in RRC_IDLE, e.g. namely camped PSM state, is in parallel with current camped normally state, any cell selection state and camped on any cell state. However, the definition and division of current sub-states in RRC_IDLE are based on the level of service that may be provided by the network to a UE in Idle mode. The PSM is not related to network service so that it is illogical to define a new sub-state from this point of view. Additionally, the AS operations in the new RRC_IDLE state and the state transition conditions needs to be specified in 36.304/25.304 specification, which raises the complexity for specification modification and UE implementation.
Alt3: Switched on/off alike
In this method, no any new state will be introduced. When NAS deactivates AS, AS behaviors are exactly same as UE switched off. In current specification, there is no special standardized operation for UE switched-off, so that any special standardization is not needed when AS is deactivated in the case of entering PSM. When NAS actives AS, AS also performs similarly as UE is switched on under the control of NAS layer. This method only needs a bit simple description in TS 36.304/25.304 specification.
Comparing the above three alternatives, Alt1 and Alt2 will introduce a new state in current specifications and the state transition will be additionally considered. Alt3 is the simplest way to support PSM in AS layer. From this perspective, we prefer Alt3. 
Proposal 3: It is proposed to adopt switched-on/off alike method as the changes in Annex1&2 in TS 36.304/25.304 specification to support PSM.
2.4. The capability for PSM
PSM feature is only used for the UEs that need extreme power saving, and it should be an optional feature to support. So it needs to clarify that in TS 36.306 specification as an optional feature without UE radio access capability parameters.
Proposal 4: It is proposed to define an optional capability without UE radio access capability parameters for PSM in TS 36.306 as Annex3.

3. Conclusion
In this document, we analyze the impact analysis on AS layer for power saving mode and give our preference and the related change proposals.
Observation: NAS will deactivate AS layer when entering PSM and activate AS layer when out of PSM.
Proposal 1: AS should stop any operation of RRC_IDLE when entering PSM deactivated by NAS layer.

Proposal 2: AS should perform cell selection on the registered PLMN and support location registration procedure when out of PSM activated by NAS layer.

Proposal 3: It is proposed to adopt switched-on/off alike method as the changes in Annex1&2 in TS 36.304/25.304 specification to support PSM.

Proposal 4: It is proposed to define an optional capability without UE radio access capability parameters for PSM in TS 36.306 as Annex3.
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Annex 1: Change proposal for TS 36.304
-------------------------------------------------------1st change-------------------------------------------------------------------
4.1
Overview
When a UE is switched on a public land mobile network (PLMN) is selected by NAS. For the selected PLMN, associated RAT(s) may be set [5]. The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection. 
With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell". 

The UE shall, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN [5].
If supported, when a UE enters PSM, the AS shall stop any operation of RRC_IDLE. When a UE is out of PSM, the AS shall use the registered PLMN for cell selection and cell reselection. 
If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps on it. If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is performed.

If necessary, the UE shall search for higher priority PLMNs at regular time intervals as described in [4] and search for a suitable cell if another PLMN has been selected by NAS.

-------------------------------------------------------End-------------------------------------------------------------------------
Annex 2: Change proposal for TS 25.304
-------------------------------------------------------1st change-------------------------------------------------------------------

4.1
Overview
When a UE is switched on, a public land mobile network (PLMN) is selected and the UE searches for a suitable cell of this PLMN to camp on. Criteria for cell selection and cell re-selection between radio access technologies (RATs) described in this document only consider radio criteria. In addition to RAT, the PLMN type may differ as well. In this specification, the term PLMN is used as a generic term covering both GSM MAP and ANSI-41 type of PLMNs. According to the type of PLMN, the way to identify it can be different. If the PLMN type is GSM, the PLMN is identified by 'PLMN identity' and if the PLMN type is ANSI-41, the PLMN is identified by 'SID'
The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection.

The UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, and tunes to its control channel. This choosing is known as "camping on the cell". The UE will, if necessary, then register its presence, by means of a NAS registration procedure, in the registration area of the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN [5].
If supported, when a UE enters PSM, the AS shall stop any operation of RRC_IDLE. When a UE is out of PSM, the AS shall use the registered PLMN for cell selection and cell reselection. 
If the UE finds a more suitable cell, it reselects onto that cell and camps on it. If the new cell is in a different registration area, location registration is performed.

If necessary, the UE shall search for higher priority PLMNs at regular time intervals as described in [9] and search for a suitable cell if another PLMN has been selected by NAS.

-------------------------------------------------------End-------------------------------------------------------------------------
Annex 3: Change proposal for TS 36.306
-------------------------------------------------------1st change-------------------------------------------------------------------

6.xx     PSM feature
It is optional for UE to support the PSM feature as specified in [14].
-------------------------------------------------------End-------------------------------------------------------------------------
PAGE  
R2-141352

_1389163285.doc


Manual Mode







Automatic mode







Available (PLMN, CSG ID)s to NAS







PLMN selected (optional CSG ID)



 







Support for manual CSG  selection







NAS Control







Radio measurements







CSG selected 







Cell Selection �and Reselection







Service requests







Registration Area changes







Location �Registration 







Indication �to user







Location�Registration�response







PLMNs available







PLMN Selection �







MBMS Frequency Prioritization












