3GPP TSG RAN WG3 Meeting #69
R3-102202
Madrid, Spain, 23rd – 27th August, 2010
Source:
Ericsson
Title: 
Four Carrier HSDPA, open issues
Agenda Item:
15.2
Document for:
Approval
1
Introduction
At RAN3#67 and RAN3#68 some agreements where made and some open issues was identified. These are documented in [1].
2.
Discussion

2.1
Agreements and open issues
Below is a summary of the agreements and the identified open issues at RAN3#68.
Four Carrier HSDPA Cell capabilities
Agreement: Use n bits in the capability container, coded as the binary representation of the maximum number of HSDPA frequencies, for the 4C-HSDPA capability. 
Open issues:

1. Should number of bits indicating number of supported frequencies be 4 or 5?

2. Should it be allowed for Node B to indicate capability of 3 frequencies?

DC-HSUPA capability restriction
Agreement: Add an IE to the secondary serving HS-DSCH cell lists indicating that the DC-HSUPA is restricted. 
Radio Link Handling

Agreement: The restrictions in the loops over carrier shall be increased with 2 in NBAP and RNSAP. The numbering of the carriers on L1 has to be coordinated between UE (RRC) and Node B (NBAP/RNSAP).
Open issue:

3. Should the ordinal number of the frequency (see definition in RAN1 CR to 25.214) be explicit in NBAP/RNSAP, and defined for example at Radio Link Setup/Reconfiguration, or should an implicit method be applied.

MIMO aspects
Agreement: Include a Dual Band and MIMO capability in the cell capability containers in the same way as the other multi-cell related capabilities. 
Open issue:

4. Should a new capability 4C-HSDPA and MIMO be added or should the Multicell and MIMO capability and/or the new Dual-Band and MIMO capability be used to indicate capability for 4C-HSDPA and MIMO.
Dual Band aspects

Agreement:  Add the dual band aspects to the tagging of capabilities in the cell capability containers.  
2.2
Proposals related to open issues

1) Number of bits indicating number of supported frequencies 
Multi-carrier was introduced in 25.423/25.433 in rel 8 with the loop over carrier long enough to handle 32 frequencies. The cell capability container comprises 128 bits and there is no need to “bit optimize” this IE. For consistency reasons we propose to align the maximum number of frequencies related to cell capabilities to the current range for the loop over carrier, i.e. to use five bits.
2) Allow indication of a capability of 3 frequencies
With the agreed proposal the 4C-HSDPA capability in the cell capability container will contain a code-point for three carriers. It is reasonable to assume that in some implementations the cell related hardware in Node B could be simplified if the 4C-HSDPA capability is limited to three frequencies. At the same time a sector should be allowed to include more cells than the allowed maximum number of frequencies, hence it is not feasible to use the cell list to limit the maximum number of frequencies. As there are no obvious drawback allowing Node B to signal a capability of three frequencies, we propose three to be an allowed code-point.

Proposal 1:

Use five bits in the capability container to indicate the capability to support "n" frequencies.

· The value 0 0100 indicates the capability of 3 and 4 frequencies

· The value 0 0011 indicates the capability of 3 frequencies

· All other values >0 are reserved in this 3GPP release.
3) Explicit or implicit indication of the ordinal number of the frequency
The 1st, 2nd and 3rd secondary serving HS-DSCH cells will be indicated to the physical layer in the UE by higher layers as defined in [2]. Node B shall be able to retrieve the ordinal number assigned to each secondary serving HS-DSCH cell using NBAP/RNSAP signaling.
Explicit inclusion of the assigned ordinal number in NBAP/RNSAP: 

It is easy, robust and straight forward to add an indication of the assigned ordinal number in a new IE in the IEs: HS-DSCH FDD Secondary Serving Information, HS-DSCH FDD Secondary Serving Information To Modify and HS-DSCH FDD Secondary Serving Information To Modify Unsynchronised. Then Node B will always explicitly receive the ordinal number of the frequency when a new secondary serving HS-DSCH RL is setup. At intra Node Bs (DRNS) serving cell change the IEs for modification is used to reassign the ordinal number of the frequency to an existing secondary serving HS-DSCH Radio Link.
Node B determine the ordinal number of the frequency implicitly, based on rules defined in NBAP/RNSAP:

It is possible to define a number of simple rules for how Node B shall assign an ordinal number to a secondary serving HS-DSCH RL for the basic scenarios: RL setup/addition/removal and intra frequency serving cell change. But it is not enough to only cover the basic cases, all possible scenarios have to be checked for ambiguity when defining the required set of rules. For example inter frequency cases such as intra Node B serving cell change between bands but within the current sector includes a lot of complex cases that all has to be identified and considered.
Conclusion: There are no drawback to use explicit indication of the assigned ordinal number to a secondary serving HS-DSCH RL in NBAP/RNSAP, the change is only one new IE added to three existing IEs and can easily be done. For implicit numbering a complex analyze of all possible scenarios has to be performed before the set of rules can be specified. There is a big risk that some scenarios, later proved as essential, are forgotten and hard to correct later in a backwards compatible way.

Proposal 2:

Include a new IE that indicates the ordinal number of the frequency in the IEs: HS-DSCH FDD Secondary Serving Information, HS-DSCH FDD Secondary Serving Information To Modify and HS-DSCH FDD Secondary Serving Information To Modify Unsynchronised.
4) New capability for 4C-HSDPA and MIMO or use existing Multicell (Dual Band) and MIMO capabilities
The multi-carrier/dual-band plus MIMO capabilities was needed as the combination of MC/DB with MIMO was not allowed when MC/DB was first introduced. When 4C-HSDPA is introduced 4C-HSDPA plus MIMO will be allowed already in rel10. Therefore there is no absolute requirement to have a new 4C-HSDPA and MIMO capability as the current MIMO related capabilities could be used as follows:
· A cell that is 4C-HSDPA capable and Multi-Cell and MIMO capable is also 4C-HSDPA plus MIMO capable for adjacent carriers.

· A cell that is 4C-HSDPA capable and  Dual-Band and MIMO capable is also 4C-HSDPA plus MIMO capable for carriers on different bands.
It seems reasonable to assume that if dual carrier with MIMO is supported for a cell (adjacent carrier and/or dual band) the Node B implementations would also support more than two carriers together MIMO. The conclusion is that a separate capability for 4C-HSDPA and MIMO is not needed.
Proposal 3: 

Do not add a new 4C-HSDPA and MIMO capability to the capability container.

2.3
Intra Node B (DRNS) serving cell change within the sector

This chapter discuss the scenario of intra Node B secondary serving HS-DSCH serving cell change within the same sector, i.e. between cells that all exist in the cell lists. The discussion is based on the following example:

The cell lists received from Node B/DRNS define a sector with 3 cells on the same band Cell A, Cell B, Cell C.
The source configuration comprises two frequencies: Cell B is the serving HS-DSCH Cell, Cell A is secondary serving HS-DSCH Cell.

· Case 1: Intra Node B/intra sector, inter frequency secondary serving HS-DSCH RL change from Cell A to Cell C. Target configuration: Cell B (serving HS-DSCH Cell - still same cell), Cell C secondary serving HS-DSCH Cell and Cell A will be removed as this is a secondary serving HS-DSCH serving cell change.

· Case 2: Reconfigure from two frequencies to three frequencies by setup of Cell C. Target configuration: Cell B is the serving HS-DSCH Cell, Cell A and Cell C is secondary serving HS-DSCH Cell.

Current standard has no means to distinguish between the two cases. The RL reconfiguration procedure requests intra Node B(DRNS) secondary serving HS-DSCH serving RL change simply by the setup of a new secondary serving HS-DSCH RL and it is implicit that the old secondary serving HS-DSCH RL shall be removed. When three or four carriers are allowed Node B need to know which of the old RLs that shall be removed and which shall remain in the new configuration.
A new IE is needed to be able to indicate to Node B if an existing secondary serving HS-DSCH RL shall be removed or not. As the IE is valid for existing RLs (not the new one to be setup) the modification IEs: HS-DSCH FDD Secondary Serving Information To Modify and HS-DSCH FDD Secondary Serving Information To Modify Unsynchronised should be used. The non presence of this IE for an existing RL means that it shall be removed. 
This new IE is not needed if the serving HS-DSCH cell is also changed to a RL in another sector. Then it is implicit that the function is serving RL change and that all old HS-DSCH RLs should be removed. A target configuration not supported by the standard may erroneously be indicated if the new IE indicates that an old RL shall remain in the new configuration. However this mis-configuration is not different from the legacy case that the RNC tries to setup a secondary serving HS-DSCH RL in another sector than the existing serving HS-DSCH RL, the outcome would be unsuccessful for example with the cause value "Multi Cell operation not available", an abnormal condition is therefore not needed.
Proposal 4:
Add new IE to the IEs: HS-DSCH FDD Secondary Serving Information To Modify and HS-DSCH FDD Secondary Serving Information To Modify Unsynchronised to indicate to Node B (DRNS) if an existing RL shall be removed or not when a new secondary serving HS-DSCH is setup.
3.
Proposal

It is proposed that RAN3 discuss and agree on the proposals 1 - 4 in chapter 2 and agree the CRs to 25.423 [3] and 25.433 [4].
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