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1
Introduction
In RAN#61, a work-item on DCH Enhancements was begun [1] based on the conclusions of the TR [2] from the study item. In this contribution, the current status of potential changes (arising out of this Work Item) are summarized, and the impacts to RAN3 specifications are discussed. An Annex contains an initial draft of possible tabular changes in 25.433.
2
DCH Enhancement Aspects
In general, the DCH Enhancements work item targets both battery savings and capacity improvements for voice transmission over DCH. Both uplink and downlink aspects have been considered. Although the design is not yet completed in RAN1, it is possible to use the existing agreements in order to initiate a reasonable estimation of the required support in RAN3 specifications.
For simplicity, the changes are classed and presented below depending on whether they are aimed at improving downlink or uplink. Note that some uplink feature changes are necessary for DL performance improvements.

2.1
Downlink Enhancements

The points listed below are taken from RAN1 agreements in the previous meetings:

· New pilot-free DL DPCH slot formats will be defined.
· The Class A, B and C bits (AMR) will be concatenated in the DL.
· Voice shall use 20ms TTI on downlink for DCH Enhancements.
· When the DL DCCH is absent, its rate matching attribute is considered to be zero (rate match DTCH to fill all the bits on DPCH)
· There will be support for DL Frame Early Termination (DL-FET). This is realized by having a new UL DPCCH structure that includes acknowledgments following “early decoding” of a DL frame. In the first slots of a TTI, the UL DPCCH consists of pilot, TPC and TFCI, and later, the TFCI bits are replaced with ACK/NACK-symbols. The Node B may stop transmission of an ongoing TTI on receiving an ACK (note: early termination applies when the DL DCCH is absent).
Some Open Aspects with RAN3 implications:

· Precise definition of the new (pilot-less) slot formats including possible reinterpretation of PO values. Since no pilot symbols are transmitted, the UE relies on TPC symbols for channel estimation. This implies that the TPC PO should be communicated to the UE.
· Precise definition of the new UL-DPCCH structure

· Possible power boost for ACK power levels
· Details of concatenation of class A,B,C (e.g. at what level this is done)

· Possible power boost for DL DPDCH when the DCCH when present  
· Possible early decoding DL power control targets

2.2
Uplink Enhancements

The point below is taken from RAN1 agreements in the previous meetings:

· Dynamic TTI switch: UE decides on using 10ms TTI or 20ms TTI prior to transmission of new TTI based on a threshold on UPH (UE power headroom). UE signals choice of TTI to NodeB via TFCI information.

Some Open Aspects with RAN3 implications:

· Precise definition of UE UL TTI switch control
· Configuration of the gain factors (DPDCH, DPCCH) for the frames when the shorter TTI is used.

3
RAN3 Impacts

3.1
Cell Capability

As already pointed out in [3], the Cell Capability Container may be used to provide indication of cell support for DCH Enhancement features. However it should be taken into account that some of the sub-features listed above are somewhat orthogonal. For example, the new DL pilot-free slot formats could be used independently of FET support. Equally UL TTI switching could be supported by a cell independently of the DL FET operation.

Given this, there are two general approaches to nodeB capability definition that could be followed:

Option 1: define a separate capability for each independent sub-feature (no matter whether likely or unlikely to be used in isolation).

Option 2: bundle sub-features into logical capability sets.
Both approaches are possible in principle. An example of the approach in option 2 would be to define a “basic capability” that would provide useful gains with limited implementation impact, and a “full capability” that would include all the sub-features. A possible such grouping is shown below, where the sub-features in italics are not thought to impact the node B.
DCH-Enhancements basic capability

•
Dynamic UL TTI, DL Pseudo-flex Rate Matching, DL Pilot-less slot format,  DL early BLER target, Class A,B,C concatenation
DCH-Enhancements full capability

•
All of basic capability plus new UL DPCCH slot formats (with ACK), DLEarly Termination
Although aspects of the work item are still under discussion in RAN1 (and other groups), we believe that RAN3 is in a position to discuss and agree an initial working assumption on this topic:

Proposal 1: RAN3 discusses whether to take an exhaustive or bundling approach to capability definitions.

3.2
Radio Link Configuration Parameters

The following table shows the details of likely NBAP/RNSAP impacts related to features
	Uplink aspects
	Explanation
	RAN3 Signalling Impact

	UL dynamic phy-layer TTI compression (10/20 ms)
	In TFCs for which dynamic phy-layer TTI compression is allowed, physical layer shall use shorter TTI configuration value and blank the rest of the TTI.
	For each TFC for which dynamic phy-layer TTI compression is to be used, include auxiliary beta gain factors for TTI compression and auxiliary TFCI value to be used at the PHY layer for each  as part of TFS configuration for uplink 

	Switching aspects for UL dynamic phy-layer TTI TTI compression
	Likely to be done based on UE-based mechanisms. Both the events and their use may be set up via RRC signalling (TBD).
	None (assumed)

	New UL DPCCH slot format
	Needed to support new mapping of symbols (i.e., ACKs of DL-FET)
	Follow 25.211, will simply need to extend numbering

	Possible ACK power boost
	Needed to minimize false positives in DL-FET
	Subject to further RAN1 discussion, would require new IE


	Downlink aspects
	Explanation
	RAN3 Signalling Impact

	New DL DPCCH slot format
	New slot formats without pilot symbols
	Follow 25.211, will simply need to extend numbering

	Power offset information
	With the new pilot-less slot formats, UE relies on TPC symbols for CE, and needs to know the PO2 via RRC signalling.
	None (TBC).

	Early BLER decoding target
	Outer loop PC (in UE) reacts to early decoding probability
	None (assumed)

	Concatenation of class A, B,C
	NodeB may see a single voice TrCh with single CRC for reliable early decoding. 
	None (assumed, TBC).

	Pseudo-flex Rate Matching
	When the DL DCCH is absent, its rate matching attribute is considered to be zero.
	Either have a new IE, or condition it on (i) presence of a generic IE such as “DL-FET” or (ii) use of the new slot formats

	DPDCH power boost for DCCH
	Compensates for loss of RM gain (when DCCH is present).
	New IE (with power offset to be applied).


From this, an early draft CR has been drafted as an example of these changes. Note that the CR has no ASN, and focusses on signalling changes.

Proposal 2: RAN3 reviews the example changes. Feedback from this will be used to draft a complete set of CRs for the next meeting.

4
Conclusions

This document has summarized the proposed changes as a result of the DCH Enhancements Work Item, and its projected impacts on RAN3 specifications. Concerning the next steps, the following proposals are made:

Proposal 1: RAN3 discusses whether to take an exhaustive or bundling approach to capability definitions.

Proposal 2: RAN3 reviews the example changes. Feedback from this will be used to draft a complete set of CRs for the next meeting.
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Annex: Signalling Changes in NBAP

The following tabular changes are meant to provide a first indication of the likely changes in TS 25.433. Note that only changes for RADIO LINK SETUP REQUEST are shown, and equivalent changes will be needed for RADIO LINK RECONFIGURATION PREPARE. Other messages such as RADIO LINK ADDITION REQUEST and RADIO LINK RECONFIGURATION REQUEST may also require similar changes. Procedural text may also be needed in some cases, and of course similar modifications will be applied in TS 25.423.

9.1.36
RADIO LINK SETUP REQUEST

9.1.36.1
FDD message

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

	Message Discriminator
	M
	
	9.2.1.45
	
	–
	

	Message Type
	M
	
	9.2.1.46
	
	YES
	reject

	Transaction ID
	M
	
	9.2.1.62
	
	–
	

	CRNC Communication Context ID
	M
	
	9.2.1.18
	The reserved value "All CRNCCC" shall not be used.
	YES
	reject

	UL DPCH Information
	
	1
	
	
	YES
	reject

	>UL Scrambling Code
	M
	
	9.2.2.59
	
	–
	

	>Min UL Channelisation Code Length
	M
	
	9.2.2.22
	
	–
	

	>Max Number of UL DPDCHs
	C-CodeLen
	
	9.2.2.21
	
	–
	

	>Puncture Limit
	M
	
	9.2.1.50
	For UL
	–
	

	>TFCS
	M
	
	9.2.1.58
	For UL
	–
	

	>UL DPCCH Slot Format
	M
	
	9.2.2.57
	
	–
	

	>UL SIR Target
	M
	
	UL SIR

9.2.1.67A
	
	–
	

	>Diversity Mode
	M
	
	9.2.2.9
	
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>DPC Mode
	O
	
	9.2.2.13C
	
	YES
	reject

	>UL DPDCH Indicator For E-DCH Operation
	O
	
	9.2.2.61
	This IE may be present without the presence of the E-DPCH Information IE
	YES
	reject

	> UL DPCCH ACK Boost for DL-FET
	C-DLFET
	
	9.2.2.X
	Power offset for ACK bits
	-
	

	DL DPCH Information
	
	0..1
	
	
	YES
	reject

	>TFCS
	M
	
	9.2.1.58
	For DL
	–
	

	>DL DPCH Slot Format
	M
	
	9.2.2.10
	
	–
	

	>TFCI Signalling Mode
	M
	
	9.2.2.50
	
	–
	

	>TFCI Presence
	C-SlotFormat
	
	9.2.1.57
	
	–
	

	>Multiplexing Position
	M
	
	9.2.2.23
	
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>Power Offset Information
	
	1
	
	
	–
	

	>>PO1
	M
	
	Power Offset

9.2.2.29
	Power offset for the TFCI bits
	–
	

	>>PO2
	M
	
	Power Offset

9.2.2.29
	Power offset for the TPC bits
	–
	

	>>PO3
	M
	
	Power Offset

9.2.2.29
	Power offset for the pilot bits
	_
	

	>FDD TPC DL Step Size
	M
	
	9.2.2.16
	
	–
	

	>Limited Power Increase
	M
	
	9.2.2.18A
	
	–
	

	>Inner Loop DL PC Status
	M
	
	9.2.2.18B
	
	–
	

	>DPDCH Power Boost
	O
	
	9.2.2.Y
	
	-
	

	DCH Information
	M
	
	DCH FDD Information9.2.2.4D
	
	YES
	reject

	RL Information
	
	1..<maxNrOfRLs>
	
	
	EACH
	notify

	>RL ID
	M
	
	9.2.1.53
	
	–
	

	>C-ID
	M
	
	9.2.1.9
	
	–
	

	>First RLS Indicator
	M
	
	9.2.2.16A
	
	–
	

	>Frame Offset
	M
	
	9.2.1.31
	
	–
	

	>Chip Offset
	M
	
	9.2.2.2
	
	–
	

	>Propagation Delay
	O
	
	9.2.2.35
	
	–
	

	>Diversity Control Field
	C-NotFirstRL
	
	9.2.1.25
	
	–
	

	>DL Code Information
	M
	
	FDD DL Code Information 9.2.2.14A
	
	–
	

	>Initial DL Transmission Power
	M
	
	DL Power

9.2.1.21
	Initial power on DPCH or on
F-DPCH
	–
	

	>Maximum DL Power
	M
	
	DL Power

9.2.1.21
	Maximum allowed power on DPCH or on F-DPCH
	–
	

	>Minimum DL Power
	M
	
	DL Power

9.2.1.21
	Minimum allowed power on DPCH or on F-DPCH
	–
	

	>Not Used
	O
	
	NULL
	
	–
	

	>Transmit Diversity Indicator
	C-Diversity mode
	
	9.2.2.53
	
	–
	

	>RL Specific DCH Information
	O
	
	9.2.1.53G
	
	YES
	ignore

	>Delayed Activation
	O
	
	9.2.1.24C
	
	YES
	reject

	>Primary CPICH Usage For Channel Estimation
	O
	
	9.2.2.33A
	
	YES
	ignore

	>Secondary CPICH Information
	O
	
	Common Physical Channel ID 9.2.1.13
	
	YES
	ignore

	>E-DCH RL Indication
	O
	
	9.2.2.13De
	
	YES
	reject

	>RL Specific E-DCH Information
	O
	
	9.2.2.39a
	
	YES
	ignore

	>Synchronisation Indicator
	O
	
	9.2.2.48A
	
	YES
	ignore

	>Extended Propagation Delay
	O
	
	9.2.2.35A
	
	YES
	ignore

	>F-DPCH Slot Format
	O
	
	9.2.2.93
	
	YES
	reject

	> HS-DSCH Preconfiguration Setup
	O
	
	9.2.2.112
	
	YES
	ignore

	>E-RNTI
	O
	
	9.2.1.75
	
	YES
	ignore

	>Non-Serving RL Preconfiguration Setup
	O
	
	9.2.2.144
	
	YES
	ignore

	>F-TPICH Information
	O
	
	9.2.2.160
	
	YES
	ignore

	Transmission Gap Pattern Sequence Information
	O
	
	9.2.2.53A
	
	YES
	reject

	Active Pattern Sequence Information
	O
	
	9.2.2.A
	
	YES
	reject

	DL Power Balancing Information
	O
	
	9.2.2.12B
	
	YES
	ignore

	HS-DSCH Information
	O
	
	HS-DSCH FDD Information 9.2.2.18D
	
	YES
	reject

	HS-DSCH RNTI
	C-InfoHSDSCH
	
	9.2.1.31J
	
	YES
	reject

	HS-PDSCH RL ID
	C-InfoHSDSCH
	
	RL ID 9.2.1.53
	
	YES
	reject

	E-DPCH Information
	
	0..1
	
	
	YES
	reject

	>Maximum Set of E-DPDCHs
	M
	
	9.2.2.20C
	
	–
	

	>Puncture Limit
	M
	
	9.2.1.50
	
	–
	

	>E-TFCS Information
	M
	
	9.2.2.13Dh
	
	–
	

	>E-TTI
	M
	
	9.2.2.13Di
	
	–
	

	>E-DPCCH Power Offset
	M
	
	9.2.2.13Dj
	
	–
	

	>E-RGCH 2-Index-Step Threshold
	M
	
	9.2.2.13Ig
	
	–
	

	>E-RGCH 3-Index-Step Threshold
	M
	
	9.2.2.13Ih
	
	–
	

	>HARQ Info for E-DCH
	M
	
	9.2.2.18ba
	
	–
	

	>HS-DSCH Configured Indicator
	M
	
	9.2.2.18Ca
	
	–
	

	>E-RNTI
	O
	
	9.2.1.75
	Shall be ignored if E-RNTI IE is included in the RL Information IE
	YES
	reject

	>Minimum Reduced E-DPDCH Gain Factor
	O
	
	9.2.2.114
	
	YES
	ignore

	E-DCH FDD Information
	C-EDPCHInfo 
	
	9.2.2.13Da
	
	YES
	reject

	Serving E-DCH RL
	O
	
	9.2.2.48B
	
	YES
	reject

	F-DPCH Information
	
	0..1
	
	
	YES
	reject

	>Power Offset Information
	
	1
	
	
	–
	

	>>PO2
	M
	
	Power Offset
9.2.2.29
	This IE shall be ignored by Node B.
	_
	

	>FDD TPC DL Step Size
	M
	
	9.2.2.16
	
	–
	

	>Limited Power Increase
	M
	
	9.2.2.18A
	
	–
	

	>Inner Loop DL PC Status
	M
	
	9.2.2.18B
	
	–
	

	Initial DL DPCH Timing Adjustment Allowed
	O
	
	9.2.2.18K
	
	YES
	ignore

	DCH Indicator For E-DCH-HSDPA Operation
	O
	
	9.2.2.4F
	
	YES
	reject

	Serving Cell Change CFN
	O
	
	CFN

9.2.1.7
	
	YES
	reject

	Continuous Packet Connectivity DTX-DRX Information
	O
	
	9.2.2.66
	
	YES
	reject

	Continuous Packet Connectivity HS-SCCH less Information
	O
	
	9.2.2.68
	
	YES
	reject

	Additional HS Cell Information RL Setup
	
	0..<maxNrOfHSDSCH-1>
	
	For secondary serving HS-DSCH cell. Max 7 in this 3GPP release. 
	EACH
	reject

	>HS-PDSCH RL ID
	M
	
	RL ID

9.2.1.53
	
	–
	

	>C-ID
	M
	
	9.2.1.9
	
	–
	

	>HS-DSCH FDD Secondary Serving Information
	M
	
	9.2.2.18Da
	
	–
	

	UE Aggregate Maximum Bit Rate
	O
	
	9.2.1.123
	
	YES
	ignore

	Additional E-DCH Cell Information RL Setup Req
	
	0..1
	
	For E-DCH on multiple frequencies in this Node B.
	YES
	reject

	>Multicell E-DCH Transport Bearer Mode


	M
	
	9.2.2.130
	
	–
	

	>Additional E-DCH Cell Information Setup 
	
	1..<maxNrOfEDCH-1>
	
	E-DCH on Secondary uplink frequency – max 1 in this 3GPP release.
	–
	

	>>Additional E-DCH FDD Setup Information
	M
	
	9.2.2.131
	
	–
	

	Usefulness of Battery Optimization
	O
	
	9.2.2.147
	
	YES
	ignore

	UL CLTD Information
	O
	
	9.2.2.152
	
	YES
	reject


	Condition
	Explanation

	CodeLen
	The IE shall be present if Min UL Channelisation Code Length IE equals to 4.

	NotFirstRL
	The IE shall be present if the RL is not the first one in the RL Information IE.

	SlotFormat
	The IE shall be present if the DL DPCH Slot Format IE is equal to any of the values from 12 to 16.

	Diversity mode
	The IE shall be present if Diversity Mode IE in UL DPCH Information IE is not set to “none”.

	InfoHSDSCH
	The IE shall be present if HS-DSCH Information IE is present.

	EDPCHInfo
	This IE shall be present if E-DPCH Information IE is present.

	DLFET
	The IE shall be present if the UL DPCCH Slot Format IE is equal to any of the values from xx to yy.


	Range Bound
	Explanation

	maxNrOfRLs
	Maximum number of RLs for one UE

	maxNrOfHSDSCH-1
	Maximum number of Secondary Serving HS-DSCH cells for one UE

	maxNrOfEDCH-1
	Maximum number of uplink frequencies -1 for E-DCH for one UE


9.2.1.59
Transport Format Set

The Transport Format Set is defined as the set of Transport Formats associated to a Transport Channel, e.g. DCH.
[TDD - The Transport Format Set for each transport channel within the same CCTrCH shall have the same value for the 2nd Interleaving Mode IE.]

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

	Dynamic Transport Format Information
	
	1..<maxTFcount>
	
	The first instance of the parameter corresponds to TFI zero, the second to 1 and so on.

	>Number of Transport Blocks
	M
	
	INTEGER (0..512)
	

	>Transport Block Size
	C-Blocks
	
	INTEGER (0..5000)
	Unit: Bits

	>CHOICE Mode 
	M
	
	
	

	>>TDD
	
	
	
	

	>>>Transmission Time Interval Information
	C-TTIdynamic
	1..<maxTTIcount>
	
	

	>>>>Transmission Time Interval
	M
	
	ENUMERATED 

(10, 20, 40, 80,…)
	Unit: ms

	>Compressed TTI
	C-CompTTI
	
	ENUMERATED 

(10, 20,…)
	Unit: ms

	Semi-Static Transport Format Information
	
	1
	
	

	>Transmission Time Interval
	M
	
	ENUMERATED

(10, 20, 40, 80, dynamic,…,5)
	Unit: ms;

Value "dynamic” for TDD only;

Value "5” for LCR TDD only;

For FDD DCH, the value “80” is applicable only when DL DPCH Slot Format IE indicates a slot format with SF=512.

	>Type Of Channel Coding
	M
	
	ENUMERATED (

No codingTDD, Convolutional, Turbo,

…)
	[FDD - The value "No codingTDD" shall be treated as logical error if received]

	>Coding Rate
	C-Coding
	
	ENUMERATED

(1/2, 1/3,…)
	

	>Rate Matching Attribute
	M
	
	INTEGER (1..maxRM)
	

	>CRC Size
	M
	
	ENUMERATED

(0, 8, 12, 16, 24,…)
	

	>CHOICE Mode
	M
	
	
	

	>>TDD
	
	
	
	

	>>>2nd Interleaving Mode
	M
	
	ENUMERATED (

Frame related, Timeslot related,

…)
	

	>TTI Compression
	O
	
	ENUMERATED (Enabled, 

…)
	If present, this Transport Channel may be subject to uplink TTI compression as described in [xxx[.

	> Pseudo-flexible RM
	O
	
	ENUMERATED (Enabled, 

…)
	If present in any of the Transport Channels of the CCTrCH, Pseudo-fexible Rate Matching may be applied as described in [xx]


	Condition
	Explanation

	Blocks
	The IE shall be present if the Number Of Transport Blocks IE is set to a value greater than 0.

	Coding
	The IE shall be present if the Type Of Channel Coding IE is set to "Convolutional" or "Turbo".

	TTIdynamic
	The IE shall be present if the Transmission Time Interval IE in the Semi-Static Transport Format Information IE is set to "dynamic”.

	CompTTI
	The IE shall be present if the TTI Compression IE in the Semi-Static Transport Format Information IE is set to "Enabled”.


	Range Bound
	Explanation

	maxTFcount
	Maximum number of different Transport Formats that can be included in the Transport Format Set for one transport channel

	maxRM
	Maximum number that could be set as rate matching attribute for a transport channel

	maxTTIcount
	The amount of different TTIs that are possible for that Transport Format


9.2.2.10
DL DPCH Slot Format

Indicates the slot format used in DPCH in DL, accordingly to ref. TS 25.211 [7].

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

	DL DPCH Slot Format
	
	
	INTEGER (0..16,…,17..XXX)
	


9.2.2.57
UL DPCCH Slot Format

Indicates the slot format used in DPCCH in UL, according to ref. TS 25.211 [7].

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

	UL DPCCH Slot Format
	
	
	INTEGER (0..5,…,6..XXX)
	Value 5 shall not be used.

If value 5 is received, the procedure shall be rejected.


9.2.2.X
Power Offset for ACK bits in UL DPCCH
This IE defines the power offset of the ACK bits sent in UL DPCCH slot formats xxxx relative to the UL DPCCH.

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

	Power Offset ACK
	
	
	INTEGER (0..TBD)
	Unit: dB

Range: 0..TBD dB

Step: TBD dB


9.2.2.Y
DPDCH Power Boost
This IE defines the power boost which is to be applied to the DPDCH when a DCCH is present.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Power Boost DPDCH
	
	
	INTEGER (0..TBD)
	Unit: dB

Range: 0..TBD dB

Step: TBD dB


9.2.2.129
Cell Capability Container

The Cell Capability Container IE indicates the cell capability by setting the corresponding bit in the BIT String.

The cell capability of multi-cell related functions may depend on that the cell is multi-cell capable (adjacent carrier and/or non-adjacent carrier) and/or Dual Band capable. Such capability indicators in this Cell Capability Container IE shall be ignored by the CRNC if the local cell does not have the required cell capability: "Multi Cell Capable" as indicated with Multi Cell Capability Info IE and/or "Dual Band Capable" as indicated with Dual Band Capability Info IE. Capability indicators that depend on multi-cell (adjacent carrier) capability are indicated in the table below with /Adjacent-carrier/. Capability indicators that depend on multi-cell (non-adjacent carrier ) capability are indicated in the table below with /Adjacent-carrier/ if the capability bit “Non-contiguous HSDPA operation Capability” is set. Capability indicators that depend on Dual Band capability are indicated in the table below with /Dual-band/. Capability indicators that depend on that the local cell has one or both of the capabilities multi-cell (adjacent carrier) and Dual Band are indicated in the table below with /Multi-cell/. Capability indicators that depend on that the local cell has one or both of the capabilities multi-cell (non-adjacent carrier) and Dual Band are indicated in the table below with /Multi-cell/ if the capability bit “Non-contiguous HSDPA operation Capability” is set. Cell Capability for the marked capabilities indicate capability regardless of the supported multi-cell type in a multicell configuration for the local cell: supported multi-cell type is - both serving HS-DSCH and secondary serving HS-DSCH, - secondary serving HS-DSCH or - serving HS-DSCH.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Cell Capability Container
	
	
	BIT STRING (128)
	Each bit indicates whether a cell supports a particular functionality or not. The value 1 of a bit indicates that the corresponding functionality is supported in a cell and value 0 indicates that the corresponding functionality is not supported in a cell. Each bit is defined as follows.

The first bit: Cell Specific Tx Diversity Handling For Multi Cell Operation Capability /Multi-cell/.

The second bit: Multi Cell and MIMO Capability/Adjacent-carrier/.
The third bit: Multi Cell and Single Stream MIMO Capability/Adjacent-carrier/.

The fourth bit: Multi Cell E-DCH Capability/Adjacent-carrier/.
This bit shall be ignored by the CRNC if the fifth bit: Separate Iub Transport Bearer Capability = "0" and the sixth bit: E-DCH UL Flow Multiplexing  Capability = "0"
The fifth bit: Separate Iub Transport Bearer Capability/Adjacent-carrier/.  
This bit shall be ignored by the CRNC if the fourth bit: Multi Cell E-DCH Capability = "0"
The sixth bit: E-DCH UL Flow Multiplexing  Capability/Adjacent-carrier/.  
This bit shall be ignored by the CRNC if the fourth bit: Multi Cell E-DCH Capability = "0"

The seventh to eleventh bit Maximum No of HSDPA Frequencies capability/Multi-cell/.

This capability is coded as the binary representation of the maximum number of HSDPA frequencies, with the seventh bit as the MSB and the eleventh bit as the LSB. Hexadecimal digit 0 means no support for 3 or more HSDPA.

Hexadecimal digits 1 and 2 are reserved.

The twelfth bit: Dual Band and MIMO Capability/Dual Band/.

The thirteenth bit: HSDPA 3 or more Carrier and MIMO Single Band Capability/Adjacent-carrier/

The fourteenth bit: HSDPA 3 or more Carrier and MIMO Dual Band Capability/Dual Band/.

The fifteenth bit: Dual band and Single Stream MIMO Capability/Dual Band/.

The sixteenth bit: HSDPA 3 or more Carrier and Single Stream MIMO Single Band Capability/Adjacent-Carrier/.

The seventeenth bit: HSDPA 3 or more Carrier and Single Stream MIMO Dual Band Capability/Dual Band/.

The eighteenth bit: Frequency Specific Compressed Mode Capability/Multi-Cell/.

The nineteenth bit: UL CLTD capability.

The twentieth bit: Non-contiguous HSDPA operation Capability.

The twenty-first bit to twenty-third bit: Supported MIMO transmit antennas (N). This capability is coded as the representation of the supported MIMO transmit antennas with the twenty-first bit as the MSB and the twenty-third bit as the LSB. Hexadecimal digit 0 means no support for more than 2 MIMO transmit antennas. Hexadecimal digit 2 means MIMO with four transmit antennas support.

Hexadecimal digit 1 is reserved. Undefined values are considered as spare.

The twenty-fourth bit: MIMO with N transmit antennas Capability Adjacent-carrier.

The twenty-fifth bit: MIMO with N transmit antennas Capability Dual Band/Dual Band.

The twenty-sixth bit: Multi Cell and MIMO with N transmit antennas Capability Adjacent-carrier.

The twenty-seventh bit: Multi Cell and MIMO with N transmit antennas Capability Dual Band/Dual Band.

The twenty-eighth bit: HSPA 3 or more Carrier and MIMO with N transmit antennas Capability Adjacent-carrier.

The twenty-ninth bit: HSPA 3 or more Carrier and MIMO with N transmit antennas Capability Dual Band/Dual Band.

This 3GPP release supports MIMO with four transmit antennas for up to 4 carriers.

The thirtieth bit:

Intra-Node B Multiflow.

The thirty-first bit:

Inter-Node B Multiflow.

The thirty-second to thirty fourth bits: Supported Multiflow configuration, where value 0 indicates support for one frequency two cells, value 1 indicates support for two frequencies three cells, value 2 indicates support for two frequencies four cells. Values 3-7 are reserved for future use, 

The thirty-fifth bit: Multiflow and MIMO.

The thirty-sixth bit: Cell Specific Tx Diversity Handling For Multiflow Cell Operation

The thirty-seventh bit: Multiflow and single stream MIMO.

The thirty eighth bit: UL SixtyfourQAM capability.

The thirty ninth bit: UL MIMO capability.

The fortieth bit: UL MIMO and UL SixteenQAM capability.

The forty-first bit: UL MIMO and UL SixtyfourQAM capability.

The forty-second bit: NodeB Triggered HS-DPCCH Transmission Capability.

The forty-third bit: 2ms  and 10ms TTI Concurrent Deployment Capability.

The forty-fourth bit: Further Enhanced UE DRX Capability.

The forty-fifth bit: Per HARQ Activation and Deactivation Capability.

The forty-sixth bit: TTI alignment Capability.

The forty-seventh bit: Common E-RGCH Capability.

The forty-eighth bit: Fallback to R99 PRACH Capability.
The forty-ninth bit: Basic DCH Enhancements Capability.
The fiftieth bit: Full DCH Enhancements Capability.
Note that undefined bits are considered as a spare bit and spare bits shall be set to 0 by the transmitter and shall be ignored by the receiver. Note that Reserved bits are not considered as a spare bit. They shall however be set to 0 by the transmitter and shall be ignored by the receiver.


