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1
Introduction

During the RAN2#88 meeting, re-use of RRC configurations during state transitions was discussed and it was agreed:
· 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. 
This paper analyzes the FFS and proposes a solution for re-use of RRC configurations.
2
Discussion
2.1
Scenario
Considering various applications for smart phones, frequent RRC state transitions between CELL_PCH and CELL_FACH/CELL_DCH are foreseen. In current specifications, the physical channel (PhyCH) information may be released when receiving the reconfiguration message for state transition, however, RB information and TrCH Information may be not if no related reconfiguration information is included. The UE can keep RB information and TrCH Information unchanged when receiving the reconfiguration message for state transition.
Observation: The re-use of RB information and TrCH Information configurations is supported in current specifications.
The configuration for many features are only valid in CELL_DCH state, e.g. Multi carrier. For CELL_FACH and CELL_PCH states, the UE can obtain the configurations in the system information, and the UE will store the system information upon state transition between CELL_FACH and CELL_PCH. Then it’s beneficial to consider the re-use of RRC configurations only for transitions between CELL_DCH states and other states.
Proposal 1: It is proposed RAN2 to agree the re-use of RRC configurations only for transitions between CELL_DCH states and other states (except IDLE).

Some configuration information may not change under the same RNC except for some cell specific information, for example, the DTX-DRX information. Then the re-use of RRC configuration can also be considered in the scenario of serving cell change to reduce RRC message size and the delay of handover.
Proposal 2: It is proposed RAN2 to agree the re-use of RRC configurations also for serving cell change scenario.
2.2
Configuration parameters

As analyzed in [1], if the UE does not change its serving cell, some configuration may not change, e.g. common resources shared by some users. Other configurations may always change during state transitions, e.g. E-AGCH, E-RGCH, or E-HICH info.
So far, the following IEs can be considered for configuration re-use mechanism:

- "Downlink HS-PDSCH Information" IE
- "E-DCH Info" IE
- Multi carrier features ("Downlink secondary cell info FDD" IE, "Additional downlink secondary cell info list FDD" IE and "Additional downlink secondary cell info list FDD 2" IE)
- DTX-DRX feature (IEs "DTX-DRX timing information" and "DTX-DRX information")
Here is an example of calculation if some IEs are not included in a reconfiguration message, and the details are listed in the appendix.
Table 1: an example of the ratio of some IEs to a reconfiguration message
	the size of a complete RRC reconfiguration message (including 4C-HSDPA, E-DCH and DTX-DRX)
	1490 bits (186 bytes)

	Downlink HS-PDSCH Information
	49 bits

	E-DCH Info
	168 bits

	Downlink secondary cell info FDD (7 secondary cells)
	234 bits

	DTX-DRX timing information and DTX-DRX information
	64 bits

	Gains (if 4C-HSDPA, E-DCH and DTX-DRX are not included)
	around 34%


Proposal 3: It is proposed RAN2 to agree the following IEs for RRC configuration re-use mechanism: "Downlink HS-PDSCH Information" IE, "E-DCH Info" IE, "Downlink secondary cell info FDD" IE and DTX-DRX configuration IE.

If the UE changes its serving cell, some cell specific configurations have to be changed, e.g. "DL Scrambling Code" in HS-SCCH info of "Downlink HS-PDSCH Information" IE, "New H-RNTI"/"Primary CPICH info"/"DL Scrambling Code" in the "Downlink secondary cell info FDD" IE. In this case, then partial configuration can be considered and details are described in the next section.
Proposal 4: Partial configuration can be considered in the RRC configuration re-use mechanism, e.g. in case of serving cell change.
If the target cell does not support re-use of RRC configuration, the UE may clear the stored configurations based on the command of the RNC in the handover message or the indication in the system information of target cell when it reselects to it.
If the stored configurations that the RNC commands to re-use are not complete or existent, the UE may send failure message to the RNC with a new failure cause.
2.3
Solutions
In order to optimize RRC signalling transmission, the UE can be ordered to store the configuration when it leaves CELL_DCH state (but still in RRC connected mode), and the network can activate the stored configuration by a single command rather than including a full configuration.
The procedure of configuration re-use is shown as below.

[image: image1.emf]UE Node B RNC

UEleaves 

CELL_DCH

state

UEenters 

CELL_DCH

state

UEenters 

CELL_DCH 

state

UE stores the 

related 

configuration

2. ReconfigureUE into CELL_DCH state with full configuration

1. Radio Link Setup procedure

4. ReconfigureUE into non CELL_DCH state with store command 

3. Radio Link Deletion procedure

5. Radio Link Setup procedure

6. ReconfigureUE into CELL_DCH state  with re-use command 

and partial configuration in case of serving cell change


Figure 1: Procedure for configuration re-use
Here is a description for the steps mentioned in the above figure.

Step 1~2:
The RNC configures the UE and Node B with full configuration.
Step 3~4:
The RNC decides to perform a state transition from CELL_DCH to non CELL_DCH state, and a store command is sent as well. After the state transition, the UE stores the related configuration. Regarding the store command, one could consider using the existing command (e.g. "continue" flag) or introducing a new one.
Step 5~6:
The RNC decides to perform a state transition from non CELL_DCH to CELL_DCH state, and a re-use command is sent as well if there is no delta for the configuration compared to the stored configuration. In this case, the network can only include a single command rather than including a full configuration. Regarding the re-use command, one could consider using the existing command (e.g. "continue" flag) or introducing a new one. In addition, some reconfiguration parameters can be included in the re-used command if needed.
Here are examples for the partial configuration:

For "Downlink HS-PDSCH Information" IE, a new re-use command indication "Downlink HS-PDSCH Information re-use indication" is introduced in the related reconfiguration messages:
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Downlink HS-PDSCH Information re-use indication
	OP
	
	
	
	REL-13

	>DL Scrambling Code
	MD
	
	Secondary scrambling code  10.3.6.74
	DL Scrambling code to be applied for HS-DSCH and  HS-SCCH. Default is same scrambling code as for the primary CPICH.
	REL-13


For "Downlink secondary cell info FDD" IE, "continue" flag can be re-used as the command:

10.3.6.31a
Downlink secondary cell info FDD

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Configuration info
	MP
	
	
	
	REL-8

	>Continue
	
	
	(no data)
	Used in reconfigurations without interruption of dual cell operation.
	REL-8

	>>New H-RNTI
	OP
	
	H-RNTI 10.3.3.14a
	
	REL-13

	>>Primary CPICH info
	OP
	
	Primary CPICH Info 10.3.6.60
	
	REL-13

	>>DL Scrambling Code
	MD
	
	Secondary scrambling code 10.3.6.74
	DL Scrambling code to be applied for HS-DSCH and  HS-SCCH. 
	REL-13

	>New configuration
	
	
	
	
	REL-8

	…
	
	
	
	
	


This solution can work with the multiple configurations solution, and the UE can store multiple configurations for RB information and TrCH Information in order to reduce RRC messages.
Proposal 5: It is proposed RAN2 to agree the method of configuration re-use for signaling optimization for RRC state transition between CELL_DCH and other states except idle.
3
Conclusion

In this document, we analyze scenarios of RRC state transition and serving cell change and a new solution is raised and discussed. It is proposed:
Proposal 1: It is proposed RAN2 to agree the re-use of RRC configurations only for transitions between CELL_DCH states and other states (except IDLE).

Proposal 2: It is proposed RAN2 to agree the re-use of RRC configurations also for serving cell change scenario.

Proposal 3: It is proposed RAN2 to agree the following IEs for RRC configuration re-use mechanism: "Downlink HS-PDSCH Information" IE, "E-DCH Info" IE, "Downlink secondary cell info FDD" IE and DTX-DRX configuration IE.

Proposal 4: Partial configuration can be considered in the RRC configuration re-use mechanism, e.g. in case of serving cell change.
Proposal 5: It is proposed RAN2 to agree the method of Configuration Reuse for signaling optimization for RRC state transition between CELL_DCH and other states except idle.
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Appendix
5.1
DC-HSDPA
10.3.6.31a

Downlink secondary cell info FDD

	Information Element/Group name
	Analysis

	>New configuration
	78 bits

	>>New H-RNTI
	

	>>Primary CPICH info
	

	>>DL Scrambling Code
	

	>>HS-SCCH Channelisation Code Information
	4 HS-SCCHs are configured

	>>>HS-SCCH Channelisation Code
	

	>>Measurement Power Offset
	

	>>UARFCN downlink (Nd)
	

	>>Different Tx diversity mode configuration from serving HS-DSCH cell
	


Total: N*78 bits (depend on the number of carriers)
* no Multiflow and MIMO configured on the secondary cell
5.2
DTX-DRX
10.3.6.34a

DTX-DRX information

	Information Element/Group name
	Analysis

	DTX Information
	51 bits

	>CHOICE E-DCH TTI length
	

	>>2 ms
	

	>>>UE DTX cycle 1
	

	>>>UE DTX cycle 2
	

	>>>MAC DTX cycle
	

	>Inactivity Threshold for UE DTX cycle 2
	

	>Default SG in DTX Cycle 2
	

	>UE DTX long preamble length
	

	>MAC Inactivity Threshold
	

	>CQI DTX Timer
	

	>UE DPCCH burst_1
	

	>UE DPCCH burst_2
	

	DRX Information
	

	>UE DRX cycle
	

	>Inactivity Threshold for UE DRX cycle
	

	>Inactivity Threshold for UE Grant Monitoring
	

	>UE DRX Grant Monitoring
	

	Uplink DPCCH slot format information
	


10.3.6.34b

DTX-DRX timing information
	Information Element/Group name
	Analysis

	CHOICE timing
	13 bits

	>New timing
	

	>>Enabling Delay
	

	>>UE DTX DRX Offset
	


Total: 64 bits
5.3
HS-DSCH

10.3.6.23a

Downlink HS-PDSCH Information

	Information Element/Group name
	Analysis

	HS-SCCH Info
	10.3.6.36a
4 HS-SCCHs are configured

	Measurement Feedback Info
	10.3.6.40a

	CHOICE mode
	

	>FDD
	

	>>Downlink 64QAM configured
	

	>>HS-DSCH TB size table
	


Total: 49 bits
5.4
E-DCH

10.3.6.97
E-DCH Info

	Information Element/Group name
	Analysis

	MAC-es/e reset indicator
	

	CHOICE mode
	

	>FDD
	

	>>E-DPCCH info
	10.3.6.98

	>>E-DPDCH info
	10.3.6.99
8 Reference E-TFCIs

	>>Scheduled Transmission configuration
	

	>>>2ms scheduled transmission grant HARQ process allocation
	

	>>>Serving Grant
	

	>>>>Serving Grant value
	

	>>>>Primary/Secondary Grant Selector
	


Total: 168 bits
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