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1 Introduction
In the Rel-13 Study Item for Downlink Enhancements the following aspects should be considered: 

· Improvements to signalling transmission, e.g. signalling optimization for RRC state transition, improvements to parameter update mechanism, etc.

In RAN2#88 a method for Improved Synchronized RRC Procedures was proposed [3]. In this contribution further considerations of the method are discussed. 
2 Discussion
2.1 Need for HS-SCCH order
In RAN2#89 the need for an HS-SCCH order as part of the handshake for Improved Synchronized RRC Procedures was discussed. The reason put forward for an HS-SCCH order was for the NW to ensure that several reconfiguration procedures are not initiated towards the UE at the same time. Improved Synchronized RRC Procedures are triggered by the RNC and the RNC is aware of any other ongoing RRC procedure. When an Improved Synchronized RRC Procedure has been initiated towards the UE, the RNC can queue any other procedure that might be triggered, e.g. a fast TTI switch, until the Improved Synchronized Procedure has been completed. Therefore there is no need to have any additional acknowledgement from the NW except for the HARQ ACK to the MCI. 
The HS-SCCH order in Improved Synchronized Procedures can therefore be omitted and the procedure simplified, see Figure 1.
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First the RNC receives a trigger for a change of configuration. It can e.g. be a RAB Assignment Request from the Core Network. The RNC prepares the Node Bs for the switch specifying that a handsshake is to be performed between the UE and the serving Node B to determine the exact activation time. The RNC may optionally indicate a CFN at which the switch will take place in case the hand-shake would fail. 
The RNC then sends an RRC reconfiguration message to the UE with an indication for a handshake and a CFN as backup.
The UE receives and processes the message and when it is ready to switch to the new configuration it starts the handshake by sending a MAC Control Information to the serving Node B to indicate that it is ready.

When the serving Node B receives the indication from the UE that it is ready to switch to the new configuration, a HARQ ACK is automatically sent back to the UE. The ACK is used as reference for the offset (Ts) to the activation time. 

When the MCI ACK has been sent, the serving Node B may send an indication to the RNC containing the negotiated activation time. This indication may also be used by the RNC to inform other non-serving Node Bs, if any, in the active set. 

Finally, the UE completes the procedure by sending an RRC Reconfiguration Complete message in the new configuration.
2.2 Need for Identity 
In addition to Improved Synchronized Procedures, other procedures also use a UE – Node B handshake using the MAC Control Information. So far, the Fast TTI switching procedure has been standardized in REL-12, and in REL-13 it has been discussed to also use the MCI in the handshake for the Preconfigured State Transitions.
All of these types of procedures then include an MCI being sent from the UE. A UE can be configured with one or more preconfigured procedures and a preconfigured procedure can be triggered in the middle of an Improved Synchronized Procedure. If this happens serving Node B needs to be able to distinguish which procedure the MCI belongs to. 

The fast TTI switch can be identified already by a hardcoded scheme. RRC reconfiguration procedures using the Improved Synchronized mechanism and Preconfigured State Transitions using handshake remain to be identified.

If a dedicated MCI would be defined for each type of reconfiguration procedure a lot of MCIs would be consumed. It would be enough if the currently ongoing RRC procedure which the MCI belongs to can be identified. 

At least two approaches can be used:

· An MCI with a combination of RRC procedure type and RRC transaction ID
· An MCI with a new identity
RRC transaction IDs are connected to an RRC procedure as defined today. With the first approach, the RRC procedure type and RRC transaction ID would have to signalled in the MCI. The RRC transaction ID can have four different values, i.e. two bits are needed. The RRC procedure type can have between four and eight values (e.g. RB Setup, RB Release, RB Reconfiguration, Transport Channel Reconfiguration and Physical Channel Reconfiguration), i.e. three bits are needed. Totally five bits would be needed to identify the MCI. As described in [5] this alternative is however not suitable for Preconfigured State Transitions.
Another option is to define a new identity for recognizing the procedure in the MCI. The same identity can then also be used for preconfigured state transitions. The number of simultaneously ongoing synchronized or preconfigured procedures is expected to be small. A 2-bit identifier used in the MCI could be enough, but as the identities for preconfigured state transitions will be occupied until the state transition is triggered, it is perhaps better to use a 3-bit identifier. This approach is therefore more efficient regarding the number of bits and also has the advantage that it can be used for both Improved Synchronized RRC Procedures and Preconfigured State Transitions. 
The ID used can be implemented by using a new MTYPE in MCI, see [4], or by using the same MTYPE as the fast TTI switch, since there are still five unused bits in the data field. 
Proposal 1: Introduce an identifier with a limited range to be used in the Improved Synchronized RRC Procedures.
Proposal 2: Use the identifier in MAC Control Information to identify the procedure.

2.3 Applicable RRC procedures 
The Improved Synchronized RRC procedure can be used for reconfigurations when HSPA is used, e.g. 
· Setup and removal of RAB’s
· RAB modifications

· Reconfigurations of radio bearer, transport channel or physical channel parameters as a result of mobility or activity
The RRC messages used in these types of procedures are Radio Bearer Setup, Radio Bearer Release, Radio Bearer Reconfiguration, Transport Channel Reconfiguration and Physical Channel Reconfiguration. It would therefore be beneficial if the proposed procedure could be used in those messages.
Proposal 3: Provide the option to use the improved synchronized procedure in the RRC procedures Radio Bearer Setup, Radio Bearer Release, Radio Bearer Reconfiguration, Transport Channel Reconfiguration and Physical Channel Reconfiguration.
2.4 Complete message

In current specification an RRC Reconfiguration Complete message is normally sent at the end of a reconfiguration procedure. Sometimes the Complete message carries important information and sometimes not. In the cases where the Complete message does not contain any important information it could possibly be omitted to save signalling. As an example, at fast TTI switch there is no Complete message being sent when the triggering criteria are met, so that reconfiguration is done without any Complete message being sent to the NW. At Improved Synchronized RRC Procedures there is also a handshake between the UE and the NW, and the Complete message could possibly be omitted. 
As a proposal for improvement, the NW could indicate to the UE whether a Complete message is needed to be sent or not. If the NW would like to reduce signalling, one RRC message could be saved in the reconfiguration procedure if the Complete message does not carry any important information.
Sometimes the Complete message contains important information, e.g. the START value. If it’s needed to be sent the NW can indicate that the Complete message is required. In some cases, e.g. at most RRC state transitions, the Complete message serves as a confirmation that the UE has successfully made the state transition.
However, there are many cases like e.g. the E-DCH TTI switch and the modification of many physical and transport layer parameters, where the Complete message is not critical and does not contain any important information. In such cases, it would be beneficial for the NW to be able to indicate that a Complete message is not needed to be sent. 
If the reconfiguration fails, a failure message is always needed to be sent.
If some NWs would like to keep the Complete message for robustness reasons, it is also possible by always indicating (as a default) that a Complete message is required. The Complete message is then sent as a final indication that the UE has switched to the new configuration.
3 Summary

RAN2 is kindly asked to discuss the proposed mechanisms for Improved Synchronized RRC Procedures.
Proposal 1: Introduce an identifier with a limited range to be used in the Improved Synchronized RRC Procedures.
Proposal 2: Use the identifier in MAC Control Information to identify the procedure.
Proposal 3: Provide the option to use the improved synchronized procedure in the RRC procedures Radio Bearer Setup, Radio Bearer Release, Radio Bearer Reconfiguration, Transport Channel Reconfiguration and Physical Channel Reconfiguration.
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