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DC-HSDPA MIMO

RAN1#56bis agreements:

· 1 HS-DPCCH

· TDM of CQI

· A/N codebook(s) FFS until next meeting
Aspects of A/N codebook design, in no particular order:

· Performance (e.g. codeword distance properties, error detection probability, misdetection probability, RLC retransmission probability)
· Compatibility/reuse of old codebooks
· Robustness when feature is being completely or partly (de)activated

CQI repetition:

· Option 1: The repetitions of CQI1 and CQI2 are interleaved

· Option 2: First all CQI1 repetitions are transmitted, then all CQI2 repetitions

· We agree on option 2 as working assumption
Deactivation:

· When serving cell deactivates DC-HSDPA operation, the UE reverts to Rel-7 MIMO format for HS-DPCCH (similarly as for Rel-8 DC-HSDPA operation without MIMO), and CQI2 is not transmitted

CPC:

· All repetitions of both CQI1 and CQI2 are transmitted whenever CQI is supposed to be transmitted according to Rel-7 CPC specification
HS-DPCCH power offsets:

· It is FFS whether to have cell-specific parameters for the HS-DPCCH power offsets

· This issue may be related to the Dual-Band DC-HSDPA WI

DC-HSUPA

Areas identified in Tuesday’s RAN1 WCDMA session:
· Channel layout

· Spreading and modulation

· Timing

· Power control

· Grants

· CPC

· Carrier activation

· (Sync procedure – relation to AS definition)

· (PhCH design)

Channel layout and PhCH design
Uplink channels:

· There will be 1 E-DCH transport channel per carrier (RAN2 agreement).
· E-DPDCH, E-DPCCH and DPCCH are transmitted on each carrier.

· It is FFS (dependent on whether there is one or two downlink power control loops) whether a DPCCH slot format without TPC symbols (and without TFCI) should be introduced for the secondary carrier.

· We assume there will be no other new channel coding schemes or slot formats.
· It will be possible to transmit HS-DPCCH only on the primary carrier. The possibility to configure HS-DPCCH to be transmitted on two carriers is FFS.
· UL DCH support: await result of RAN2 discussion
· If UL DCH is to be supported, the DPDCH can only be transmitted on the primary carrier.

Downlink channels:

· UL TPC command (transmitted in downlink), E-AGCH, E-RGCH and E-HICH information is duplicated. Whether to transmit the information for the secondary uplink carrier on the primary or the secondary downlink carrier is FFS (dependent on whether the active sets are independent or not).

· We assume there will be no new channel coding schemes or slot formats.
· DL DCH support: await result of RAN2 discussion

· If DL DCH is to be supported, the DPCH can only be transmitted on the primary carrier.
Spreading and modulation

We assume that the UE is only required to process a 2-carrier-wide signal. This is discussed in R1-091598.
Timing

There is a single tau_dpch and a single uplink frame timing for both carriers (RAN2 agreement).

We assume that the timing for the secondary uplink carrier is the same as the timing for the primary uplink carrier.
Power control

There will be two independent uplink power control loops with two independent TPC streams transmitted in downlink.

It is FFS how to set the initial power level of the secondary carrier (e.g. whether it is somehow based on the power level of the primary carrier) and how the power is ramped.

Power scaling method is FFS.

Grants

AG and RG are carrier specific (RAN2 agreement).
CPC

It is FFS whether there should be one or two UE DTX state machines.

It is assumed that there will be a single UE DRX state machine.

Carrier activation

RNC reconfiguration is always possible (RAN2 agreement), e.g. IFHO for serving cell change between the two carriers.

Whenever the secondary serving HS-DSCH cell is disabled/deactivated, the secondary serving E-DCH cell is disabled/deactivated as well.

Serving NodeB controlled (de)activation of the secondary carrier using HS-SCCH orders (e.g. another bit in the existing HS-SCCH order type introduced for Rel-8 DC-HSDPA) is supported for the case when active set size is 1. Support for other cases is FFS.
UE-controlled (de)activation in power- or buffer-limited cases is FFS whether it is needed. If agreed, then the UE behavior should be standardized.

Any UE requests for (de)activation are considered a RAN2 issue.
Any RNC recommendations or restrictions to NodeB regarding the use of HS-SCCH orders are considered RAN3 issues.

Question 1: Should we allow the transition to single carrier operation on any carrier with an assigned uplink? Or alternatively, there is an anchor carrier that is always assigned throughout the connection.

Answer: Our working assumption is that there is a serving E-DCH cell on an “anchor carrier” and a secondary serving E-DCH cell on a “secondary carrier”.
Question 2: How much future extensibility do we need? Support 4 downlinks and 4 uplinks?

Answer: FFS till next meeting what the signaling solution should be prepared for.
Question 3: How many configurations do the orders need to address? The orders do not have to signal every possible configuration.

Answer: For this WI it is enough to be able to (de)activate the secondary uplink (and secondary downlink). FFS till next meeting what the signaling solution should be prepared for.
Question 4: How many orders do we tolerate before achieving a transition? Can we use more than one order to perform a transition? Or alternatively, 1 order allows the transition to any new configuration?
Answer: For the WI it should be enough with a single order to achieve the transition. As a general rule, it seems desired to be able to perform all commonly used transitions with a single order.
Sync procedure – relation to AS definition

It is FFS whether the secondary carrier can be enabled at the same time as the primary carrier when entering CELL_DCH, or whether the primary carrier has to achieve synchronization before the secondary carrier can be enabled.
We assume that the RL failure/restore is performed per uplink carrier.

It is FFS whether there are one or two downlink sync primitives (dependent on whether F-DPCH is transmitted on one or both carriers).

Compressed mode

Compressed mode is operated in the same way on the secondary uplink carrier as on the primary uplink carrier.
UE categories

Working assumption is that there will be 2 DC-HSUPA UE categories: one capable of up to 16QAM on both carriers and one capable of up to QPSK on both carriers.
Configuration

Configuration of AG table, 16QAM, E-DPCCH boosting and E-DPDCH reference factors are assumed to be common for both carriers. RAN1 should come up with a list of common and carrier-specific parameters till the next meeting.
TTI configuration: await result from RAN2 discussion. We assume that at least 2 ms TTI on both carriers will be supported.
TxAA extension for non-MIMO UEs

General:

· MIMO fallback functionality is re-used whenever possible

· Single stream MIMO HS-DPCCH is used without changes

· Type B CQIs are always transmitted

· Legacy CQI tables are used as with single stream MIMO

· HS-SCCH Type 3 is used without changes

· Working assumption is to fix the extra bits to zero

· New capability is assumed to be introduced for the existing UE categories

· No new UE categories needed
· Specification changes are minimized by declaring TxAA extension to be ”single stream MIMO mode” or ”single transport block MIMO mode”

· This way most of the items specified for MIMO apply to TxAA extension already
· The TxAA extension for non-MIMO UEs is applicable also for DC-HSDPA as a separate capability
· We assume that the DC-HSDPA MIMO signaling can be reused
Specification impact:

· Single transport block MIMO solutions will be re-used for the items listed below

· Items that need to be revised for TxAA extension in RAN1 specifications include at least:

· 25.211

· Applicability of transmit diversity modes

· Phase references

· 25.212

· HS-SCCH

· HS-DPCCH

· 25.214

· CQI and PCI reporting

· CQI definition

· PCI definition

· Node B procedure for transmitting HS-SCCH and HS-DSCH

· MIMO operation of HS-DSCH

· Clarification that type B CQI/PCI composite reports should be used always when in TxAA extension mode

