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1. Introduction

During RAN2#91bis [1] proposed to enhance the RRC state transition proposal in [2] by the retention of explicit network control in order to avoid possible race conditions as described in [3]. 

In this paper we provide further discussion and propose a solution to support enhanced state transitions using preconfigured retrievable configurations in REL-13. 
2. Enhanced state transition based on Fast Dormancy
An objective of the work item [4] is to optimise signalling for state transitions particularly those associated with the popular Fast Dormancy feature. As captured in [3] the number and size of the associated signalling messages following the UE triggered SIGNALLING CONNECTION RELEASE INDICATION (SCRI) message were a focus for optimisation. The agreed way forward is for this to be based on an RRC layer handshake [4], the basic procedure of which retains use of the SCRI message but simplifies the follow-on procedure by taking advantage of a retrievable configuration for the target state transition. 
In [1] we identified that due to a need for network control and to avoid the race conditions captured in [3], a simplified network RRC handshake would be a preferred solution for the enhanced state transition, as depicted in Figure 1 below.
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Figure 1: enhanced state transition procedure
In this procedure, the network responds to the SCRI message with an RRC SCRI CONFIRM message (the name is illustrative) to indicate to the UE that it can proceed with the expected state transition. By design this response message should be of minimum size, and much smaller than a current RRC reconfiguration message, hence achieving significant signalling efficiency gains. Additionally [1] identified that the RRC SCRI CONFIRM may advantageously convey a retrievable configuration identity [3].
Using this optimised RRC handshake allows the network to proceed with the state change initiated by the UE in an explicit and coordinated manner, thereby ensuring continued robustness as per Rel-8. Alternatively, in the case that the pre-configured target state is not appropriate (e.g. impending downlink data transfer, etc.), the network may decide to deny or ignore the request or initiate an explicit reconfiguration to another state.
In addition to the arguments presented in [1] it is noted that the number of UEs that it may be possible to keep in connected mode in any one cell may be limited in some networks. This being the case having the network able to send explicit target state information is desirable, particularly when the number of UEs transitioning autonomously at any time would not be easily controllable by the network. 
Proposal 1:  RAN 2 to base an enhanced state transition on an RRC layer handshake procedure using SRCI followed by an explicit RRC confirmation message.
It is understood that any such procedure would only apply to UEs with retrievable configurations stored in the proposed variable RETRIEVABLE_CONFIGURATION [5]. As such an RRC Reconfiguration message utilising only the Retrievable Configuration Identity to convey the target RRC state configuration would minimise the size of the RRC reconfiguration message sent in response to the reception of the SCRI. Hence we believe such an RRC reconfiguration message would be a suitable RRC SCRI CONFIRM message.
Proposal 2: A minimally sized RRC reconfiguration message containing only a Retrievable Configuration Identity is a suitable RRC SCRI CONFIRM message.
It is noted that in order to enable a transition where the intended target state configuration has not been fully stored in the UE, the network must respond with a more detailed RRC reconfiguration message. 

However, as identified in [3], by using an RRC reconfiguration procedure to send the RRC SCRI CONFIRM message, the legacy procedural behaviour remains which results in a total of 2 RRC messages (RRC reconfiguration and RRC reconfiguration complete messages) and 2 RLC-ACKs over the Uu interface. 

At this point we note that that both proposals for this enhanced state transition, [1] and [2], were based on the understanding that as the target state configuration is retrieved from the device (and assumed to be valid) then there is no need to send a detailed RRC reconfiguration complete message in order to enable the resulting state transition. 
As such we propose that when using a minimal RRC reconfiguration message only comprising a Retrievable Configuration Identity for the transition to the target state, in response to receiving a SIGNALLING CONNECTION RELEASE INDICATION message, there is no need for the UE to send an associated RRC reconfiguration complete message.
Proposal 3: A UE receiving, in response to transmission of a SIGNALLING CONNECTION RELEASE INDICATION message, a minimal size RRC reconfiguration message including only the IE Retrievable Configuration Identity, and wherein the UE has a valid retrievable configuration identity stored, then the UE may perform the state transition without the need to send the RRC reconfiguration complete message.
Finally we believe that RAN2 should consider generally applying the principle of not sending the RRC Reconfiguration Complete message in all cases when an RRC reconfiguration is affected by the use of a minimal RRC reconfiguration message containing only a Retrievable Configuration Identity and the UE has stored a valid retrievable configuration matching that identity. I.e. not just for the case described above when the reconfiguration is in response to reception of the SIGNALLING CONNECTION RELEASE INDICATION message at the network.
Proposal 4: In general when the UE receives a minimal size RRC reconfiguration message including only the optional IE Retrievable Configuration Identity, and the UE has a valid Retrievable configuration with that identity then the UE may effect a state transition without the need to send the RRC reconfiguration complete message.
3. Network Response

The intent with this proposal is to reduce the network signalling load in relation to the handling of the RRC Reconfiguration following associated UE request for a transition to a more efficient battery state, by a UE transmission of a SIGNALLING CONNECTION RELEASE INDICATION message.  Specifically the UE should follow the optimised handling described above of the proposed “Retrievable configuration Info” IE. The UE, on determination that the reception of the RRC Reconfiguration followed the transmission of the SCRI and its reception by the network, would complete the reconfiguration and not send a reconfiguration complete message. 
However there may be some ambiguity related to whether the RRC Reconfiguration was indeed related to the UE SCRI and as such whether the network is expecting legacy reconfiguration procedure handling or this optimised procedure for enhanced state transition, without the UE transmission of a reconfiguration complete message.

Specifically a network could send an RRC Reconfiguration message just before receiving the SCRI request. And the UE receives the Reconfiguration after it transmits the SCRI, it would not be certain that the reconfiguration was as a result of the SCRI being received by the network. A UE following this optimised reconfiguration procedure, wherein the UE does not send the reconfiguration complete, could cause the network to believe that the UE did not act on the reconfiguration message and as such that the reconfiguration did not complete, this could cause the network to resend the reconfiguration message. At this time the UE could conceivably be in any state including CELL/URA_PCH and as such the retransmitted RRC Reconfiguration message could continue to be lost.
As such in order to remove any ambiguity regarding the UE behaviour we propose that there should be an indicator added to the “Retrievable Configuration info” IE to enable the network to signal when the reconfiguration message is sent in response to the SCRI request and as such the network is not expecting a reconfiguration complete message. This would remove any ambiguity regarding the UE behaviour in regard to enhanced state transition.
Proposal 5: The network includes an indication in the “Retrievable Configuration info” IE to signal when the reconfiguration message is sent by the network in response to reception of the SCRI request.

The accompanying CR in [6] includes a proposal to introduce the enhanced state transition behaviour described above built on the draft CR [7] for the introduction of Retrievable Configurations. 
Proposal 6: RAN2 considers draft CR [6] for adoption of the mechanisms described above. 
4. Conclusion and recommendations
The present contribution addresses the "L2/L3 Downlink enhancements for UMTS" WID objective (5): "State transition enhancements. Identified solution is based on RRC layer handshake".

As such we have identified that the network needs to retain control of the state transition decision by sending a RRC SCRI confirmation message, following reception of a SIGNALLING CONNECTION RELEASE INDICATION message.

Proposal 1:  RAN 2 to base an enhanced state transition on an RRC layer handshake procedure using SRCI followed by an explicit RRC confirmation message.
Proposal 2: A minimally sized RRC reconfiguration message containing only a Retrievable Configuration Identity is a suitable RRC SCRI CONFIRM message.
Proposal 3: A UE receiving, in response to transmission of a SIGNALLING CONNECTION RELEASE INDICATION message, a minimal size RRC reconfiguration message including only the IE Retrievable Configuration Identity, and wherein the UE has a valid retrievable configuration identity stored, then the UE may perform the state transition without the need to send the RRC reconfiguration complete message.
And additionally we believe proposal 3 can be extended to all cases where a minimal RRC reconfiguration message is used.
Proposal 4: In general when the UE receives a minimal size RRC reconfiguration message including only the optional IE Retrievable Configuration Identity, and the UE has a valid Retrievable configuration with that identity then the UE may effect a state transition without the need to send the RRC reconfiguration complete message.
Proposal 5: The network includes an indication in the “Retrievable Configuration info” IE to signal when the reconfiguration message is sent by the network in response to reception of the SCRI request.

Proposal 6: RAN2 considers draft CR [6] for adoption of the mechanisms described above. 

Should any update of this CR be required then BlackBerry would be happy to provide it.
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