
3GPP TSG-RAN WG3 #69                                                                                       R3-102216
Madrid, Spain, August 23 - 27, 2010

Source:
CATT 
Title:
Impact analysis on RNSAP and NBAP for MC-HSUPA
Agenda Item:
15.5
Document for:
Discussion
1. Introduction
The WI on Multi-Carrier HSUPA for 1.28Mcps TDD was approved in RAN#45 [1]. RAN1 and RAN2 have discussed on this topic for several meetings and some working assumptions and agreements have been reached [2][3]. Based on the working assumptions and agreements reached in RAN1/2, in this contribution, we discuss the impacts on Iub/Iur control plane when introducing MC-HSUPA and give some proposals on the principles for implementing MC-HSUPA in NBAP/RNSAP specifications.
2. Discussion
In this section, the impacts on NBAP and RNSAP are discussed respectively and some basic principles are proposed.
2.1. Impacts Analysis on NBAP

2.1.1 Node B capability report

Since MC-HSUPA operation in Node B is different from that for SC-HSUPA, e.g., the DRX operation (discussed in RAN1) and the scheduling mechanism, it is necessary for the Node B to report the multi-carrier E-DCH operation capability. So the Multi-carrier E-DCH Operation Capability IE shall be added in the AUDIT REPONSE message and the RESOURCE STATUS INDICATION message.

Besides, for the user plane operation, the Iub transport bearer mapping mechanism is not decided yet [4]. If finally it is decided to adopt both the shared transport bearer mode and separated transport bearer mode mentioned in [4] and using which mode can be configured by NBAP signaling, then the Node B shall report to the CRNC the shared transport bearer mode capability. So the Shared Transport Bearer Mode Capability IE shall be added in the AUDIT REPONSE message and the RESOURCE STATUS INDICATION message.

Proposal 1: The Node B shall report it multi-carrier E-DCH operation capability to the CRNC, and the related IE needs to be added in the AUDIT REPONSE message and the RESOURCE STATUS INDICATION message.
Proposal 2: If flexible transport bearer mode selection scheme is adopt, the Node B shall report the shared transport bearer mode capability to the CRNC, and the related IE needs to be added in the AUDIT REPONSE message and the RESOURCE STATUS INDICATION message.

2.1.2 CELL-level E-DCH related resources configuration 

For MC-HSUPA operation, it is required to configure the CELL-level E-DCH related resources on multiple frequencies. According to the current NBAP specification, CRNC can allocate the cell-level E-DCH related resources including E-PUCH resource, E-AGCH resource and E-HICH resource via Physical Shared Channel Reconfiguration procedure. All the related resources can be allocated to the different frequency, by using the IE UARFCN.  
The current PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message can already match the requirement to configure the E-DCH related resources on multiple frequencies for MC-HSUPA. So we give the proposal 1 as following:
Proposal 3: For MC-HSUPA, the current structure of E-DCH related configurations in PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message can be re-used without any change.
2.1.3 RL-level configuration
In MC-HSUPA, it is required that the CRNC can configure the E-DCH related resources for the MC-HSUPA-capable UE, by using the RL-level NBAP message on Iub interface. So the RL-level procedure and the related NBAP messages need to be extended to match this requirement.
· Overall description:

In SC-HSUPA, the E-DCH configuration in RL-level messages includes the following IEs: 

- E-PUCH Information LCR
- E-TFCS Information TDD
- E-DCH MAC-d Flows Information TDD,

- E-DCH Non-scheduled Grant Information LCR TDD
- E-DCH TDD Information LCR
Since it is decided in RAN1 that in MC-HSUPA, non-scheduled E-PUCH transmission cannot be configured [2], the E-DCH Non-scheduled Grant Information LCR TDD IE is not needed for MC-HSUPA configuration.  Detailed analysis for other IEs is as following:
E-PUCH Information LCR

	 IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Minimum code rate
	M
	
	INTEGER (0..63)


	Unit: -

Range: 0.055 ..1

Step: 0.015 
common
	–
	

	Maximum code rate
	M
	
	INTEGER (0..63)


	Unit: -

Range: 0.055 ..1

Step: 0.015 
common
	–
	

	HARQ Info for E-DCH
	M
	
	ENUMERATED (rv0, rvtable)


	 “rv0”  indicates that  the UE will only use E_DCH RV index 0.

“rvtable” indicates that  the UE will use an RSN based RV index as specified in [8]
common
	–
	

	PRXdes_base
	M
	
	INTEGER 

(-112..-50)
	dBm. Reference Desired RX power level for E-PUCH.

Reference to Pe-base in [21] 
carrier specific
	–
	

	E-PUCH TPC Step Size 
	M
	
	TDD TPC UL Step Size

9.2.3.21a
	common
	–
	

	E-AGCH TPC Step Size
	M
	
	TDD TPC DL Step Size

9.2.3.21
	common
	–
	

	E-PUCH Power Control GAP
	O
	
	INTEGER (1..255)
	Unit: Number of subframes.

Reference to E-PUCH Power Control for 1.28Mcps TDD in [21]. If it is not present, UE shall deem it to be infinite in which case closed loop power control shall always be used.
common
	YES
	ignore


9.2.3.49a
E-DCH TDD Information LCR
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	E-DCH Physical Layer Category LCR
	O
	
	9.2.3.67
	If the Extended E-DCH Physical Layer Category LCR IE is included in the E-DCH TDD Information LCR IE, the E-DCH Physical Layer Category LCR IE shall be ignored.
UE specific
	–
	

	E-DCH Processing Overload Level
	O
	
	9.2.1.79
	common
	–
	

	E-DCH Power Offset for Scheduling Info
	O
	
	9.2.1.85
	common
	–
	

	Extended E-DCH Physical Layer Category LCR
	O
	
	9.2.3.67A
	The Extended E-DCH Physical Layer Category LCR IE shall be used if the E-DCH Physical Layer Category has a value larger than 5.
	YES
	reject

	Maximum Number of Retransmission for Scheduling Info LCR
	O
	
	Maximum Number of Retransmissions for E-DCH

9.2.1.81
	common
	YES
	ignore

	E-DCH Retransmission timer for Scheduling Info LCR
	O
	
	E-DCH MAC-d Flow Retransmission Timer

9.2.3.61a
	common
	YES
	ignore

	E-AGCH Inactivity Monitor Threshold
	O
	
	Enumerated (0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, spare5, …, infinity)
	Units of subframes.
common
	YES
	ignore


According to the above analysis, at least the PRXdes_base IE is carrier specific, so this IE needs to be extended to multiple carriers.
Furthermore, for the user plane operation, if finally it is decided that the separated transport bearer mode [4] will be applied, the IE E-DCH MAC-d Flows Information TDD should also be extended to multiple carriers. This will affect both the request message and the response message.
To be extendable for further use, it is proposed to introduce a new IE structure UL Multi-Carrier E-DCH Information LCR for MC-HSUPA as following:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	UL Multi-Carrier E-DCH Information per carrier
	
	1..<maxTDD128Carrier-1>
	
	
	–
	

	> UARFCN

	M
	
	9.2.1.65
	Corresponds to Nt [15]
	–
	

	> PRXdes_base
	M
	
	INTEGER 

(-112..-50)
	dBm. Reference Desired RX power level for E-PUCH.

Reference to Pe-base in [21]
	–
	


	Range Bound
	Explanation

	maxTDD128Carrier
	Maximum number of uplink frequencies in MC-HSUPA


Proposal 4: Introducing new IE structure UL Multi-Carrier E-DCH Information LCR (IEs to be included are FFS) for MC-HSUPA.
· Radio Link setup and Radio Link addition procedure:
In MC-HSUPA, RL setup and RL addition procedures are used to establish the multi-carrier related E-DCH configuration for RL. It is proposed to introduce new IE UL Multi-Carrier E-DCH Information LCR in the RADIO LINK SETUP REQUEST and RADIO LINK ADDITION REQUEST messages. 

For the user plane operation, if finally it is decided to adopt both the shared transport bearer mode and separated transport bearer mode mentioned in [4], SRNC needs to indicate the selected mode to Node B. So it is proposed to introduce a new IE Multi-carrier E-DCH Transport Bearer Mode in the RADIO LINK SETUP REQUEST and RADIO LINK ADDITION REQUEST messages. 

According to the analysis above, new IE structure proposed to be introduced in RADIO LINK SETUP REQUEST and RADIO LINK ADDITION REQUEST messages are as below:
	UL Multi-Carrier E-DCH Information
	
	0..1
	
	Applicable for MC-HSUPA in 1.28 Mcps TDD only
	YES
	reject

	>Multicell E-DCH Transport Bearer Mode
	M
	
	
	1.28 Mcps TDD only
 Depending on decision for User Plane
	–
	

	>UL Multi-Carrier E-DCH Information LCR
	M
	
	
	1.28 Mcps TDD only
	–
	


Proposal 5: For MC-HSUPA, it is proposed to adopt the above IE structure in RADIO LINK SETUP REQUEST and RADIO LINK ADDITION REQUEST messages. 
· Radio link reconfiguration procedure
For MC-HSUPA, RL reconfigure procedure can be used to:
· Reconfigure other information and keep multi-carrier E-DCH configuration unchanged;
· Set up multi-carrier E-DCH configuration;

· Change multi-carrier E-DCH configuration
· Removal all or some working frequencies and associated E-DCH configuration
In order to cover all the above cases, the new IE structure proposed to be introduced in RADIO LINK RECONFIGURATION PREPARE and RADIO LINK RECONFIGURATION REQUEST messages is as below:
	UL Multi-Carrier E-DCH Information
	
	0..1
	
	Applicable for MC-HSUPA in 1.28 Mcps TDD only
	YES
	reject

	>CHOICE continue,Setup,Change or Removal

	M
	
	
	
	–
	

	>>continue
	
	
	
	
	–
	

	>>Setup
	
	
	
	
	–
	

	>>>Multicell E-DCH Transport Bearer Mode
	M
	
	9.2.2.yy
	1.28 Mcps TDD only
Depending on decision for User Plane
	–
	

	>>>UL Multi-Carrier E-DCH Information LCR
	M
	
	9.2.3.xx
	
	–
	

	>>change
	
	
	
	
	–
	

	>>>UL Multi-Carrier E-DCH Information LCR
	M
	
	9.2.3.xx
	
	–
	

	>>Removal
	
	
	
	
	–
	

	>>> UL Multi-Carrier info
	
	1..<maxnoofUL1.28Carriers-1>
	
	
	–
	

	>>>>UARFCN
	M
	
	9.2.1.65
	Corresponds to Nt [15]
	–
	


Proposal 6: For MC-HSUPA, it is proposed to adopt the above IE structure in RADIO LINK RECONFIGURATION PREPARE and RADIO LINK RECONFIGURATION REQUEST messages.
2.2. Impacts Analysis on RNSAP

For RANSP, only RL-level procedures are impacted for introducing MC-HSUPA. The similar rules analyzed above for NBAP RL-level procedures can be applied correspondingly.
Proposal 7: For RNSAP, the similar rules for NBAP RL-level procedures can be applied correspondingly.

3. Conclusion
In this contribution, the impacts on Iub/Iur control plane when introducing MC-HSUPA were discussed and some proposals on the principles for implementing MC-HSUPA in NBAP/RNSAP specifications are given. We kindly propose RAN3 to discuss and agree on the following proposals:
Proposal 1: The Node B shall report it multi-carrier E-DCH operation capability to the CRNC, and the related IE needs to be added in the AUDIT REPONSE message and the RESOURCE STATUS INDICATION message.
Proposal 2: If flexible transport bearer mode selection scheme is adopt, the Node B shall report the shared transport bearer mode capability to the CRNC, and the related IE needs to be added in the AUDIT REPONSE message and the RESOURCE STATUS INDICATION message.
Proposal 3: For MC-HSUPA, the current structure of E-DCH related configurations in PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message can be re-used without any change.
Proposal 4: Introducing new IE Group "UL Multi-Carrier E-DCH Information LCR" for MC-HSUPA.
Proposal 5: For MC-HSUPA, it is proposed to adopt the above IE structure in RADIO LINK SETUP REQUEST and RADIO LINK ADDITION REQUEST messages. 

Proposal 6: For MC-HSUPA, it is proposed to adopt the above IE structure in RADIO LINK RECONFIGURATION PREPARE and RADIO LINK RECONFIGURATION REQUEST messages.
Proposal 7: For RNSAP, the similar rules for NBAP RL-level procedures can be applied correspondingly.
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