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The purpose of this work item is to enhance the CELL_FACH state in 1.28Mcps TDD by use of HSPA, in order to increase the CELL_FACH peak rate, reduce control and user plane latency and reduce state transition times to CELL_DCH.

Work Item Description

Title: Enhanced CELL_FACH state in 1.28Mcps TDD 

Is this Work Item a "Study Item"? (Yes / No):
No.

1
3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2
Linked work items

Scope of future HSPA Evolution for 1.28Mcps TDD
Improved L2 for uplink
Enhanced CELL_FACH state in FDD
Enhanced Uplink for CELL_FACH State in FDD
Improved L2 support for high data rates
3            Justification

The Rel-8 SI “Scope of future HSPA Evolution for 1.28Mcps TDD” focuses on improving the capability and performance of HSPA-based radio networks. Enhancing CELL_FACH state is one of the subjects investigated during the study item phase.
Delay in set up or channel allocation is one important measure of quality of service experienced by the subscriber. As analysed in TR25.815, the setup delays on PS and CS domain can be significantly reduced by using HSPA for SRBs. Thus in common understanding, signalling latency when SRBs are mapped on HSPA can meet the target requirements of Rel-7.

In current CELL_FACH state in 1.28Mcps TDD, the signalling delay on FACH and RACH can be seen as one bottle neck compared to signalling speed on HSPA. This can be identified by some "always on" type IMS services, where the UE is typically kept in CELL/URA_PCH state and normally moved to CELL_DCH when DL/UL user plane is activated. The enhancement on signalling bit rates in CELL_FACH state can reduce the signalling delay experienced by the RRC messages when transiting to CELL_DCH.

Moreover, even if the CELL_DCH state is enhanced by work done in Continuous Packet Connectivity (CPC) in 1.28Mcps TDD, it is still faced with the user number limited situation as resource shall be reserved to maintain UL synchronization. In addition, for some low data amount/rate services, keeping UE in CELL_DCH is not preferable when taking the UE power consumption into account. The data rate in CELL_FACH state need to be increased to meet the cases where the CELL_DCH is not preferable. 

Thus the enhancement to CELL_FACH shall aim to increase the CELL_FACH data rate and reduce state transition time to CELL_DCH state. In light of the analysis in TR25.815 and the work done in FDD CELL_FACH enhancement, the use of HS-DSCH and E-DCH instead of FACH and RACH in CELL_FACH state can be investigated to obtain smaller signalling delays and higher bit rate in CELL_FACH state. 

The same enhancement can also be introduced in CELL_PCH and URA_PCH state according to the work done in FDD CELL_FACH enhancement. The main benefit is better power and code multiplexing support with HSPA traffic and the possibility to turn off the S-CCPCH in a pure Rel-8 system.
When investigating the enhancement in CELL_FACH state in 1.28Mcps TDD, the following items shall be taken into account:

(a) The basic concept is to use HSPA in CELL_FACH state. The same HSPA procedure in REL-7 may be considered, including e.g. the fast feedback mechanism when dedicated H-RNTI is allocated. The scheduling and transmission can be based on the enhanced MAC-hs and MAC-e entity in “Improved L2 support for high data rates” WI and “Improved L2 for uplink” WI.
(b) As the multi-carrier operation has been introduced in 1.28Mcps TDD in Rel-7, the study shall be based on the multi-frequency architecture, e.g. the work shall be on how HS-DSCH and E-DCH in E-CELL_FACH can be established on secondary frequencies to improve the capacity and peak rate.

(c) The work shall also take the uplink transmission improvement into account, e.g. by using E-DCH and the uplink random access resource can be considered to set up on secondary frequencies. 
4
Objective

The objectives of this work item are to provide necessary modifications to Rel-8 specifications improving the CELL_FACH state by:
· Increase the available peak rate for UEs in CELL_FACH state by utilising HSPA in CELL_FACH state.
· Reduce the latency of user and control plane in the CELL_FACH, CELL_PCH and URA_PCH state by higher data peak rate.
· Reduce state transition delay from CELL_FACH, CELL_PCH and URA_PCH state to CELL_DCH state.
· Allow lower UE power consumption in CELL_FACH state by discontinuous reception. 
In addition, the work should guarantee that following objective is met:

· The complexity and backward compatibility are considered.

5            Service Aspects


None 

6
MMI-Aspects

None.
7
Charging Aspects

None
8
Security Aspects

None

9
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
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Expected Output and Time scale (to be updated at each plenary) 

	New specifications
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	25.308
	
	High Speed Downlink Packet Access (HSDPA); Overall description; Stage 2
	RAN#39
	

	25.304
	
	User Equipment (UE) procedures in idle mode and procedures for cell reselection in connected mode
	RAN#40
	

	25.306
	
	UE Radio Access capabilities
	RAN#40
	

	25.224
	
	Physical Layer Procedures
	RAN#40
	

	25.321
	
	Medium Access Control (MAC) protocol specification
	RAN#40
	

	25.331
	
	Radio Resource Control (RRC); Protocol specification
	RAN#40
	

	25.433
	
	UTRAN Iub interface Node B Application Part (NBAP) signalling
	RAN#40
	

	25.435
	
	UTRAN Iub interface use plane protocols for Common Transport Channel data streams
	RAN#40
	

	25.423
	
	UTRAN Iur interface Radio Network Subsystem Application(RNSAP) signalling
	RAN#40
	

	25.425
	
	UTRAN Iur interface user plane protocols for Common Transport Channel data streams


	RAN#40
	

	25.123
	
	Requirements for support of radio resource management (TDD)
	RAN#41
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Work item rapporteur(s)

Yincheng Zhang – ZTE (zhang.yincheng@zte.com.cn)

12
Work item leadership

TSG RAN WG2
13
Supporting Companies

ZTE, RITT, CATT, TD-TECH, Spreadtrum Communications
14
Classification of the WI (if known)

	
	Study Item (no further information required)

	
	Feature (go to 14a)

	x
	Building Block (go to 14b)

	
	Work Task (go to 14c)


14a
The WI is a Feature: List of building blocks under this feature

(list of Work Items identified as building blocks)

14b
The WI is a Building Block: parent Feature 

(one Work Item identified as a feature)

14c
The WI is a Work Task: parent Building Block

(one Work Item identified as a building block)

