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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 details of the method are discussed. 
2 Discussion
2.1 Background
In [3] a method for Improved Synchronized RRC Procedures was proposed. Instead of sending an activation time indicating the exact CFN when the UE should switch to a new configuration, a hand-shake is introduced between the UE and the NW agreeing on when the switch should be done. The procedure is shown in Figure 1 below.

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 RBSes for the switch specifying that a “hand-shake” is to be performed between the UE and the RBS. The handshake is identified by a handshake identifier and includes an offset Ts for determining the exact activation time.

Next, the RNC sends an RRC reconfiguration message, e.g. Radio Bearer Setup containing a new configuration. An indication for the “hand-shake” is included in the message, meaning again that the UE should perform a hand-shake with the RBS to determine the exact activation time.

The UE receives and processes the message and when it is ready to switch to the new configuration it starts the hand-shake by sending a MAC Control Information to the RBS to indicate that it is ready.

When the RBS receives the indication from the UE that it is ready to switch to the new configuration, the RBS sends an HS-SCCH order to instruct the UE to perform the switch. The HS ACK (for HS order) is used as reference for the offset (Ts) to the activation time. 

When the HS ACK has been received, the RBS may send an indication to the RNC. This indication may be used by the RNC to calculate the activation time and inform other RBSes, 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 Details of Improved Synchronized Procedures 
The handshake procedure described above is done by using HS-SCCH orders and MAC Control Information. If one HS-SCCH order would be used for each synchronized RRC procedure, a lot of HS-SCCH orders would be consumed. New procedures suitable for a MAC-level handshake can also be identified in the future which would mean that even more HS-SCCH orders would have to be defined. As the number of HS-SCCH orders is limited such a solution is not preferred. A similar type of problem exists also for MAC Control Information.

One proposal is to use a handshake identifier, specifying the RRC procedure for which the handshake is being executed. The number of simultaneously ongoing or configured handshake procedures is expected to be small, and the identifier can be released for reuse once the RRC procedure needing the handshake is completed. A set of four or eight identifiers is expected to be enough. A specific HS-SCCH order and MAC Control Information can then be defined and associated with the identifier. Some examples are given below.
2.2.1 HS-SCCH orders
In [4] the HS-SCCH orders are defined. Each HS-SCCH order consists of the following information:
- 
Extended order type (2bits)
xeodt,1, xeodt,2
-
Order type (3 bits):
xodt,1, xodt,2, xodt,3
-
Order (3 bits):
xord,1, xord,2, xord,3

-
UE identity (16 bits):
xue,1, xue,2, …, xue,16

There is a total of 256 HS-SCCH orders divided into 32 types.
Two HS-SCCH orders have been defined for the Fast E-DCH TTI Switch. The bits for the Extended order type (2 bit), Order type (3 bit), and Order map (3 bits) are


11 011 000
2ms TTI ( 10ms TTI

11 011 001 
10ms TTI ( 2ms TTI
There are 6 values remaining for the order type 11 011. As an example, with a handshake identifier of the range 0 to 3, one solution could be to take four of the reaming values for handshake identifiers, e.g.:


11 011 010
Handshake ID = 0

11 011 011 
Handshake ID = 1

11 011 100
Handshake ID = 2

11 011 101 
Handshake ID = 3
2.2.2 MAC Control Information

The general MAC Control Information format is defined in [5] and shown in the figure below, where for each field the LSB is the rightmost bit in the figure and the MSB is the leftmost bit.
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One MAC Control Information has been defined for the Fast E-DCH TTI Switch to carry a 5-bit UPH Report (in the 10-bit DATA field) using 0000 for the MTYPE field. 


UUUUU 00000 0000 1111

where "UUUUU" represents the 5-bit UPH Report field and the following "00000" are unused bits that are hardcoded to 0.
As an example a 2 bit handshake identifier can be defined using the same MTYPE by extending the MTYPE field one bit to the left using a "1" bit as follows:


HH000 00001 0000 1111


Where HH is the 2-bit handshake identifier.
Proposal 1: Introduce a handshake identifier with a limited range to be used in the Improved Synchronized RRC Procedures.
Proposal 2: Use the identifier in HS-SCCH order and a MAC Control Information to identify the RRC procedure.
2.2.3 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 Radio Bearer Setup, Radio Bearer Release, Radio Bearer Reconfiguration, Transport Channel Reconfiguration and Physical Channel Reconfiguration RRC procedures.
Different offsets for the activation time could be used depending on the particular scenario, e.g. whether the UE is in soft handover or not and whether the involvement of non-serving RBSes is critical or not. The handshake identifier also needs to be signaled in the RRC message to identify the RRC procedure.
Proposal 4: Provide the option to signal the offset to the activation time and the handshake identifier in the proposed RRC procedures.
3 Summary

RAN2 is kindly asked to discuss the proposed mechanisms for improved synchronized RRC procedures.
Proposal 1: Introduce a handshake identifier with a limited range to be used in the Improved Synchronized RRC Procedures.
Proposal 2: Use the identifier in HS-SCCH order and a MAC Control Information to identify the RRC procedure.
Proposal 3: Provide the option to use the improved synchronized procedure in the Radio Bearer Setup, Radio Bearer Release, Radio Bearer Reconfiguration, Transport Channel Reconfiguration and Physical Channel Reconfiguration RRC procedures.
Proposal 4: Provide the option to signal the offset to the activation time and the handshake identifier in the proposed RRC procedures.
4 References

[1] 25.700, Study on Further Enhanced Uplink (EUL) enhancements, Rel-12.
[2] 25.331, Radio Resouce Control (RRC), Protocol Specification
[3] R2-145044, Improved Synchronized RRC Procedures

[4] 25.212, Multiplexing and Channel Coding

[5] 25.321, Medium Access Control (MAC), Protocol Specification 
Figure 1





RBS





UE





s-RBS





RNC





MAC Ctrl Info (ready) 











HS order (commit)





Prepare switch and start hand-shake 





Switch to new configuration





RRC Reconfiguration Complete message 





Indication





RRC Reconfiguration message


(Act time “hand-shake”) 

















RNC receives trigger for reconfiguration





RL Reonf. Prepare





RL Reconf. Commit





RL Reconf. Ready 





HS Ack 





Indication





Ts 











Sent to all RBS’es








4

