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1. Introduction

When network needs to send data to a UE in CELL_PCH state, it will firstly switch the UE to CELL_FACH or CELL_DCH state. If the UE is to be switched to CELL_FACH state, the signaling procedure is illustrated in Figure 1.
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Figure 1 Normal State Switching Signaling Procedure
As depicted in figure 1, there are 4 signaling messages exchanged between the UE and UTRAN. Configuration info in the Cell Update Confirm message may include: State indication as CELL_FACH, New C-RNTI (maybe new U-RNTI), RB information, etc. There is no transport and physical channel information within the message. Because RBs has been setup in the UE before entering CELL_PCH state, when switching the UE from CELL_PCH to CELL_FACH state, there is low possibility for RNC to include RB information in the Cell Update Confirm message. 
2. Discussion
2.1 The Scheme
This contribution provides a scheme to switch UE from CELL_PCH to CELL_FACH state in a quicker and more efficient way. The main idea of this scheme is that RNC sends RRC state switch command and  configuration information in paging type 1 message and the UE responds with a Cell Update message, then the procedure completes. As described above, when switching a UE from CELL_PCH to CELL_FACH state, there is small amount of configuration information for RNC to send to the UE. Therefore, such information can be included in the paging message. The signaling procedure is illustrated in Figure 2.
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Figure 2 Fast switching from CELL_PCH to CELL_FACH
In paging type 1, IEs of RRC state indication and new C-RNTI/U-RNTI are included. When UE receives such a paging message, it shall switch to CELL_FACH state and responds with a Cell Update message on DCCH, with the Cell Update cause set to “Switch to CELL_FACH confirm”. When RNC receives the Cell Update message, the switching procedure completes.
If it is necessary to reconfigure RB or other information, or to switch a UE to CELL_DCH state, RNC will not set RRC State Indication and new C-RNTI IE in the paging message. In these cases, UE will respond with Cell Update message and wait for Cell Update Confirm, so the switching procedure will follow the original procedure depicted in Figure 1.
To avoid including RB information in the paging message, the RBs could be mapped to FACH/RACH during switching from CELL_DCH to CELL_PCH, or when UE receives such a paging type 1, it will map RBs to FACH/RACH automatically.
2.2 Modification on the Specifications

Two slight modifications of signaling messages are required for the proposed scheme. One is for Paging Type 1, where IEs of RRC State Indication and new C-RNTI/U-RNTI need to be added. The other one is for Cell Update message, where a new item of “RRC State Switching” needs to be added to the IE “Cell update cause”, and it shall be enabled to be sent on DCCH. 
2.3 Backward Compatible

This scheme does not replace Cell Update procedure. It is a supplement. RNC can control whether to use this fast switch procedure with setting appropriate IEs on Paging type 1. When RNC include RRC state indication and new C-RNTI on paging type 1, the fast switch procedure will work, but when not, the original procedure will work. So, this scheme is fully compatible with old procedure.
2.4 Influence

2.4.1 Influence on PCH

This scheme does not add more burden to PCH than the original procedure, because in the original procedure, paging type 1 is also mandatory. After being added IEs in this scheme, the paging message will not be longer than the original one, because the IEs are added as a choice item, which is illustrated in Annex A below. So, there is no influence on PCH with this scheme.
2.4.2 Influence on RRM

In this scheme, RRM determines RRC State switching as in the original procedure, and the UE begins using FACH/RACH after the procedure complete as the original procedure. So there is no influence on RRM.
2.5 The benefits
Comparing to the original procedure, two messages exchanged via FACH and RACH are eliminated, resulting in time reduction of the procedure by approximately 60ms. Therefore, it is very useful for quick and efficient traffic resumption for cases where small amount of data exchange occurs often. In some gaming, such as chess, the data volume is small but the silence period is long. So, this scheme is very suitable for it.
3. Proposal
In some gaming services, there may be small amount of data exchanged occasionally during a long period silence, whereas the UE has to be switched between CELL_PCH and CELL_FACH state frequently. Under such circumstances, the proposed scheme can provide such advantages as quicker switching and less signaling overhead in FACH/RACH.
We suggest putting it into the TR of Gaming WI to trace this scheme when such a TR is created.
Annex A. Paging Type 1 definition
10.2.20
PAGING TYPE 1

This message is used to send information on the paging channel. One or several UEs, in idle or connected mode, can be paged in one message, which also can contain other information.


RLC-SAP: TM


Logical channel: PCCH


Direction: UTRAN ( UE

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

	Message Type
	MP
	
	Message Type
	

	UE Information elements
	
	
	
	

	Paging record list
	OP
	1 to <maxPage1>
	
	

	>Paging record
	MP
	
	Paging record 10.3.3.23
	

	Other information elements
	
	
	
	

	BCCH modification info
	OP
	
	BCCH modification info 10.3.8.1
	


10.3.3.23
Paging record

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

	CHOICE Used paging identity
	MP
	
	
	
	

	>CN identity
	
	
	
	
	

	>>Paging cause
	MP
	
	Paging cause 10.3.3.22
	
	

	>>CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	
	

	>>CHOICE UE Identity
	MP
	
	
	Three spare values are needed.
	

	>>>IMSI (GSM-MAP)
	
	
	IMSI (GSM-MAP) 10.3.1.5
	
	

	>>>TMSI (GSM-MAP)
	
	
	TMSI (GSM-MAP) 10.3.1.17
	
	

	>>>P-TMSI (GSM-MAP)
	
	
	P-TMSI (GSM-MAP) 10.3.1.13
	
	

	>>>IMSI (DS-41)
	
	
	TIA/EIA/IS-2000-4
	
	

	>>>TMSI (DS-41)
	
	
	TIA/EIA/IS-2000-4
	
	

	>UTRAN single UE identity
	
	
	
	
	

	>>U-RNTI
	MP
	
	U-RNTI 10.3.3.47
	
	

	>>Choice Paging Target
	
	
	
	
	

	>>>Normal Paging
	
	
	
	
	

	>>>>CN originated page to connected mode UE
	OP
	
	
	
	

	>>>>>Paging cause
	MP
	
	Paging cause 10.3.3.22
	
	

	>>>>>CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	
	

	>>>>>Paging record type identifier
	MP
	
	Paging record type identifier

10.3.1.10
	
	

	>>>>RRC connection release information
	MP
	
	RRC connection release information 10.3.3.35o
	
	REL-5

	>>>RRC State Switch
	
	
	
	
	

	>>>> RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	>>>>RRC State Indication
	MP
	
	RRC State Indicator 10.3.3.35a
	
	

	>>>>New C-RNTI
	MP
	
	C-RNTI 10.3.3.8
	
	

	>>>>New U-RNTI
	OP
	
	U-RNTI 10.3.3.47
	
	

	>>>>Frequency Information
	OP
	
	Frequency info 10.3.6.36
	
	

	>UTRAN group identity
	
	1 to <maxURNTIgroup>
	
	
	REL-5

	>>RRC connection release information
	MP
	
	RRC connection release information 10.3.3.35o
	
	REL-5

	>>Group release information
	MP
	
	Group release information 10.3.3.14o
	
	REL-5
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2. CCCH: Cell Update
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3. CCCH: Cell Update Confirm











[State switch to CELL_FACH. Configuration Info]
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1. PCCH: Paging Type 1
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4. DCCH: UTRAN Mobility Information Confirm
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[Cell Update Cause(State Switch to CELL_FACH Confirm), Measured results on PRACH]















[CELL_FACH State,New C- RNTI/U-RNTI]
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2. DCCH: Cell Update
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