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1. 
Introduction

This paper provides some further considerations and details about certain solutions identified during the study area pertaining to RRC signalling savings during RRC state transitions, part of the Rel-13 study item on DL enhancements doe UMTS ([1]). 

Two specific optimizations are targeted in this paper, as further elaboration of previous proposals ([2]): 

- UE autonomous state transition, focusing on L1/2 solutions for "handshaking" between UE and RAN the final state transition execution;
- Enhanced signalling of RRC parameters configuration, including few qualitative considerations on partial reconfigurations.
2. 
Discussion
2.1 UE autonomous state transition 

The following agreements were made at RAN2#88 on this study area:

- We will study mechanisms for UE autonomous state transition based on an inactivity timer. The states to which inactivity timer applies to are FFS.  

- A handshake mechanism will be introduced to address any potential state synchronization issues between the UE and the network. The details of the handshake mechanism are FFS.   
Further considerations and proposals on the handshaking scheme are provided here. 

As indicated in previous contributions (e.g. [2]), one option is to consider a L1/L2 type of handshake (plus Iub notification) consisting of an ACK from UE to RAN, e.g. using MAC control info or a new indication, plus an optional L1 confirmation from RAN to UE. 
Such option seems the most reliable against the potential issue of UE and RAN going out of sync (with regard to the current RRC state). In more details, the proposed handshaking mechanism could be defined as follows (CELL_DCH is taken as reference state):
· UE is assumed to be pre-configured with a certain inactivity time; after the corresponding data inactivity duration, UE would be ready to move to a target RRC state (CELL_FACH in this case)

· At that time, UE should send (EUL) “MAC Control Information” to the NodeB to indicate the readiness for state transition. 
· After successful HICH ACK, NodeB can send a special HS-SCCH Order to enable the UE to transition in to the target state (CELL_FACH in this example)
· Upon receiving HS-SCCH ACK, NodeB notifies RNC and UE and UTRAN RRC states will be in sync. 
As mentioned above, it is proposed to re-use MAC Control Information to trigger the handshake procedure, e.g. it is considered simple implementation/specs wise (rather than defining new messages or procedures), plus offering enough spare bits to accommodate new signaling.

With the above scheme, 
· the UE autonomously determines when to request/trigger the “autonomous state transition”, based on data inactivity (for a RAN-configured duration), 
· the network, using HS-SCCH orders, makes the ultimate decision and execution of the state transition.

· As indicated earlier, the RAN confirmation (via L1 order) may be defined as optional, e.g. the network can configure the UE to wait for the order or not.

Proposal 1: Consider the above handshaking mechanism as part of the enhancements for UE autonomous state transition.
2.2 Enhanced signalling of RRC parameters configuration
RAN2#88 made few agreements on this study area:

We will study mechanisms to allow the re-use of RRC configurations during state transitions from/to CELL_DCH.  The re-use of RRC configuration is not supported for transitions to/from idle mode.
· Transitions between other non CELL_DCH states is FFS.

· FFS what configuration parameters we should consider 

· We will study the possibility to allow the UE to store multiple configurations.
FFS if partial configuration is possible.

Further (qualitative) considerations on partial reconfigurations are provided here, taking CELL_DCH as reference state, as per RAN2 agreements. 

The required configuration information (when re-entering CELL_DCH state) could have, as a general classification, three kinds of scope: RAN-level scope (e.g. CPC parameters), Cell scope (e.g. RLS info), and other transient/dynamic information (e.g. some power related parameters). With that grouping in mind, it is envisioned that UE may be able to re-use a stored configuration (when re-entering CELL_DCH) for most but not all parameters, e.g. those with RAN scope may likely be re-usable, others can likely change. 

Given the above, if RRC configuration re-use is pursued further (detailed parameters and quantified signalling savings are yet to be determined), it is considered beneficial to allow partial reconfigurations. 

As already discussed [2], UE and network Access Stratum could store/remember a previous CELL_DCH configuration (when leaving that state), so that the network could send (when re-configuring the UE in CELL_DCH) a simple indication to reuse the previous parameters set, or send the same indication with the addition of few updated parameters (those requiring modification). For example:

· Let’s assume config A is stored, including CPC, RLS and other Power parameters, before UE leaves CELL_DCH

· When UE re-enters CELL_DCH, if only CPC parameters can be re-used, RAN could signal (at high level):

· Reuse configuration A, and

· Update other (non CPC related) parameters (as per legacy signalling). 

While storing/re-using multiple configurations could achieve similar flexibility (as partial reconfigurations), e.g. by defining multiple configurations based on the different possible parameters values, sometimes such approach may require an unnecessary high number of pre-configurations to store (and maintain), especially if some parameters are expected to have large variability (less re-usable). 

In conclusion, while one (or few) pre-configuration(s) can be stored and re-used as baseline/default, it should be allowed to use also partial re-configurations, meaning providing changes only to some selected parameters (while re-using others), if/as needed.

Proposal 2: If RRC configuration re-use is pursued further, it seems beneficial to allow to re-use partial RRC configurations.
3. 
Conclusions
Based on the above considerations, RAN2 should discuss the following proposals:
Proposal 1: Consider the proposed handshaking mechanism as part of the solution(s) for reliable UE autonomous state transition.
Proposal 2: If RRC configuration re-use is pursued further, it seems beneficial to allow to re-use partial RRC configurations.
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