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9
Node B controlled scheduling

9.1
General principle

The Node B controlled scheduling is based on uplink and downlink control together with a set of rules on how the UE shall behave with respect to this signaling.

In the downlink, a resource indication (Scheduling Grant) is required to indicate to the UE the maximum amount of uplink resources it may use. For FDD Dual Cell E-DCH operation, a resource indication (Scheduling grant) for each Activated Uplink Frequency is required to indicate to the UE the maximum amount of uplink resources it may use on the corresponding uplink frequency. For 1.28 Mcps TDD Multi-Carrier E-DCH operation, a resource indication (Scheduling grant) for each uplink carrier is required to indicate to the UE the maximum amount of uplink resources it may use on the same uplink carrier. When issuing Scheduling Grants, the Node B may use QoS-related information provided by the SRNC (see subclause 11.1.1) and from the UE in Scheduling Requests (see subclause 9.3.1). For FDD, the E-AGCH is used for collision resolution for UE's in CELL_FACH. For FDD, the Node B uses a resource indication (Absolute Grant) for resource release of a common E-DCH resource for UEs in CELL_FACH. For 1.28Mcps TDD, the E-AGCH is used for common E-RNTI collision resolution for UEs in CELL_FACH. 
Unless otherwise specified, the following procedures are run independently for each Activated Uplink Frequency. For each uplink frequency, the UE has a serving E-DCH cell, and a serving E-DCH RLS. It may also have non-serving E-DCH cells and non-serving E-DCH RL(s).

For 1.28 Mcps TDD Multi-Carrier E-DCH operation, unless otherwise specified, the following procedures are run independently for each uplink carrier. For all uplink carriers, the UE has a serving E-DCH cell.

The Scheduling Grants have the following characteristics:

-
Scheduling Grants are only to be used for the E-DCH TFC selection algorithm (i.e. they do not influence the TFC selection for the DCHs);

-
For FDD, Scheduling Grants control the maximum allowed E-DPDCH/DPCCH power ratio of the active processes. For the inactive processes, the power ratio is 0 and the UE is not allowed to transmit scheduled data;

-
For TDD, Scheduling Grants control the maximum allowed rate to be used in E-TFC selection according to information received in the Absolute Grant;

-
For FDD, Scheduling Grants provide collision resolution information and common E-DCH resource release commands for UEs in CELL_FACH.

-
For 1.28Mcps TDD, Scheduling Grants provide common E-RNTI collision resolution information.
-
All grants are deterministic;

-
Scheduling Grants can be sent once per TTI or slower;

-
There are two types of grants:

-
The Absolute Grants provide an absolute limitation of the maximum amount of UL resources the UE may use. In CELL_FACH (FDD only), Absolute Grants also provide collision resolution information and common E-DCH resource release requests. In CELL_FACH (1.28Mcps TDD only), Absolute Grants also provide common E-RNTI collision resolution information.
-
The Relative Grants (FDD only) increase or decrease the resource limitation compared to the previously used value;

-
Absolute Grants are sent by the Serving E-DCH cell:

-
They are valid for one UE;
-     For FDD, in Dual Cell E-DCH operation, if improved granting is configured, and a grant is not valid for a UE, the UE considers to have "Zero_Grant" in the secondary Uplink frequency.
-
For FDD they may also be valid for a group of UEs or for all UEs;

-
The UE identity to be used in the Serving E-DCH cell, the E-RNTI, is signalled to the UE via RRC;

-
For 1.28Mcps TDD, a group of common E-RNTIs are allocated to each E-RUCCH for CCCH transmission. When initiating the CCCH transmission, UE selects an E-RUCCH and accordingly an E-RNTI related to the E-RUCCH.

-
For FDD, the Absolute Grant contains:

· the identity (E-RNTI) of the UE (or group of UEs) for which the grant is intended (through an ID-specific CRC attachment);
· the maximum power ratio the UE is allowed to use, on 5 bits;
· in case of 2ms TTI an HARQ process activation flag indicating if the Primary Absolute Grant activates or deactivates one or all HARQ processes. That bit is also used to switch the UE from its primary E-RNTI to its secondary E-RNTI for both the 2ms and the 10ms TTI. When the E-DCH is configured with a 10ms TTI the flag shall always indicate that the Absolute Grant Scope is set to all HARQ processes.  For Secondary Absolute Grants the flag shall always indicate that the Absolute Grant Scope is set to all HARQ processes in this version of the protocol.
-
For TDD, the Absolute Grant contains:

-
details of the physical resources to be used for transmission

-
The grant value – maximum transmit power per resource unit (per slot). The grant value is indicated in form of the ratio of the maximum expected E-PUCH received power per resource unit (per slot) to Pe-base via E-AGCH from Node B.

-
Timeslots

-
Channelisation code

-
Resource duration

· E-HICH Indicator(EI), which is used to inform UE which E-HICH the feedback info is carried on(1.28Mcps TDD only)
· E-UCCH Number Indicator(ENI), which is used to indicate the detailed number of E-UCCH(1.28Mcps  TDD only)
-
For FDD, Group Identities are supported. Group identities or dedicated identities are not distinguished by the UE. It is up to UTRAN to allocate the same identity to a group of UEs;

-
For FDD, up to two identities (E-RNTIs), one primary and one secondary, can be allocated to a UE at a time. In that case, both identities shall use the same E-AGCH channel. The allocation is done by the Node-B and sent by the SRNC in RRC. No secondary E-RNTI is allocated in CELL_FACH.

-
For TDD, one identity (E-RNTI) is allocated to a UE at any time. This allocation is performed by the Node B and is sent to the UE by the SRNC (via RRC).

-
The identity consists of 16 bits;

-
For FDD:

-
Relative Grants (updates) may be sent by the Serving and Non-Serving Node-Bs as a complement 
to Absolute Grants:

-
The UE behaviour is exactly the same for Relative Grants for one UE, for a group of UEs and for all UEs;
-
The Relative Grant from the Serving E-DCH RLS can take one of the three values: "UP", "HOLD" or "DOWN";

-
The Relative Grant from the Non-serving E-DCH RL can take one of the two values: "HOLD" or "DOWN". The "HOLD" command is sent as DTX. The "DOWN" command corresponds to an "overload indicator";

-
For each UE, the non-serving Node-B operation is as follows:

-
If the Node-B could not decode the E-DPCCH/E-DPDCH for the last n1 TTIs (where n1 is defined in [17]) because of processing issue, it shall notify the SRNC;

-
The non-serving Node-B is allowed to send a "DOWN" command only for RoT reasons (see conditions for sending "DOWN" command in subclause 14.1) and not because of lack of internal processing resources.

-
For TDD:

-
An Absolute Grant is sent via one of a set of E_AGCHs
-
For each frame, a UE is required to monitor a set of E-AGCHs
-
An Absolute Grant is received by the UE if it decodes it using the E-RNTI that it has been allocated
-
Details of the set of E-AGCHs to be monitored are signalled to the UE via RRC
19
Dual Cell E-DCH operation (FDD only)

For FDD and in CELL_DCH state, certain categories of UEs may be configured into Dual Cell E-DCH operation. In Dual Cell E-DCH operation, a UE is configured in either Dual Cell HSDPA operation on a single frequency band, or in Four Carrier HSDPA operation or Eight Carrier HSDPA operation or Multiflow data transmission on two adjacent carrier frequencies as described in [16]. Therefore, a UE is configured with at least the two downlink frequencies corresponding to the two uplink configured frequencies.

Dual Cell E-DCH operation is characterized by the following properties:

-
Physical channel structure:

-
Only 2 ms TTI is supported, 

-
E-DPDCH, E-DPCCH and DPCCH are transmitted on each Activated Uplink Frequency,

-
HS-DPCCH is only transmitted on the Primary Uplink Frequency,

-
for each Configured Uplink Frequency, F-DPCH, E-HICH, E-RGCH and E-AGCH are configured on the corresponding downlink frequency,

-
each E-DCH transport channel has its own associated uplink and downlink signalling, The associated uplink signalling is transmitted on the corresponding Activated Uplink Frequency, and the associated downlink signalling is configured and transmitted on the corresponding downlink frequency,

-
the F-DPCH transmitted on each downlink frequency associated to an Activated Uplink Frequency have the same timing as required by [3]. The DPCCH, E-DPCCH and E-DPDCH transmitted on each Activated Uplink Frequency also have the same timing,

-
downlink and uplink power control procedures are performed independently on each Activated Uplink Frequency,

-
the Node-B can use HS-SCCH orders to activate and deactivate the Secondary Downlink Frequency and Secondary Uplink Frequency. When the frequency of the Secondary Serving HS-DSCH cell is deactivated using an HS-SCCH order, the associated Secondary Uplink Frequency is also deactivated. The deactivation of the Secondary Uplink Frequency using an HS-SCCH order does not imply the deactivation of the Secondary Downlink Frequency,

-
MAC architecture:

-
Only MAC-i/is entity is supported,

-
in the UE side, the MAC-i/is has a multiplexing entity and TSN setting entity common to both E-DCH transport channels; however, there is a HARQ entity per E-DCH transport channel (see Figure 7.2.6-1);

-
in the UTRAN side, the MAC-i has a HARQ entity and a de-multiplexing entity per E-DCH transport channel. The de-multiplexing entity demultiplexes MAC-i PDUs and forwards the received MAC-is PDUs to the associated MAC-d flows (see Figure 7.3.8-1). The Reordering Queue Distribution entity in the MAC-is receives all the MAC-d flows from all the Node-Bs (see Figure 7.3.7-1a),

-
each HARQ entity is composed of multiple HARQ processes,

-
for uplink transmissions, the length of the TSN field in the MAC-is header is 14 bits,

-
DCH is not supported,

-
upon deactivation of the Secondary Uplink Frequency, the HARQ buffers corresponding to the Secondary Uplink Frequency are flushed,

-
RLC architecture

-
both partially and fully radio aware RLC PDU generation is supported, 

-
Scheduling procedures:

-
when non-scheduled transmissions are configured by the SRNC, the UE is allowed to send E-DCH data at any time, to a configured number of bits, without receiving any scheduling command from the Node B on the Primary Uplink Frequency,

-
scheduled transmissions can be sent on any Activated Uplink Frequency. The resources to be used on each Activated Uplink Frequency are signalled via Absolute Grants and Relative Grants,

-
a minimum E-TFCI set can be configured per Configured Uplink Frequency, 

-
there is one primary E-RNTI and one secondary E-RNTI per Configured Uplink Frequency, 

-
absolute and relative grants are provided specifically to each Activated Uplink Frequency,

-
the tables used for absolute and relative grants are common for both Configured Uplink Frequencies,

-
a Happy Bit is transmitted in each Activated Uplink Frequency every E-DCH transmission and the Happy Bits are evaluated and transmitted independently per Activated Uplink Frequency,

-
Scheduling Information reporting mechanisms are evaluated per Activated Uplink Frequency and the Scheduling Information is transmitted on the frequency which triggered the Scheduling Information. When the secondary uplink frequency is deactivated, the Scheduling Information reporting behaviour is as in Release 6. If periodic Scheduling Information is configured by higher layers, each Activated Uplink Frequency keeps its own periodic trigger timers T_SIG and T_SING. The periodic trigger timers T_SIG and T_SING are configured independently. When T_SIG expires, the UE shall send the Scheduling Information in each Activated Uplink Frequency which T_SIG timer is running and the UE shall restart the T_SIG timer,

-
upon deactivation of the Secondary Uplink Frequency, the UE shall not maintain the Serving Grant for the Secondary Uplink Frequency. Upon activation of the Secondary Uplink Frequency, the UE shall use as Serving Grant the initial serving grant value configured by higher layers,

-    if  improved granting is configured, if a grant is not valid for a UE (CRC fails), the UE considers to have "Zero_Grant" in the secondary Uplink frequency.

-
Mobility and measurements:

-
the serving E-DCH cell and the Secondary Serving E-DCH cell belong to the same Node-B,

-
there is an active set and E-DCH active set for each Configured Uplink Frequency. The active sets on both frequencies are independent. The E-DCH active sets on both frequencies are also independent. The active set and E-DCH active set in the Secondary Uplink Frequency are identical,

-
while the UE is configured in Dual Cell E-DCH operation and regardless of the activation status of the Secondary Uplink Frequency, the UE shall maintain the Secondary E-DCH active set and the UE shall perform measurements in the adjacent frequency (frequency associated to the Secondary Serving HS-DSCH cell) without compressed mode,

-
all intra-frequency events are supported on the Primary Uplink Frequency, while intra-frequency events 1A, 1B, 1C, 1E, 1F are supported on the Secondary Uplink Frequency. Mobility events are configured and triggered independently per Configured Uplink Frequency,

-
the same compressed mode pattern is applied to both Configured Uplink Frequencies,

-
Discontinuous transmission and reception:

-
at the UE, the DTX operation is independent for each Activated Uplink Frequency, whereas the DRX operation is common on all downlink frequencies,

-
the DTX status is common for all Activated Uplink Frequencies, this means that DTX is activated or deactivated in all Activated Uplink Frequencies,

-
the DRX status is common for all downlink frequencies, this means that DRX is activated or deactivated in all downlink frequencies,

-
RRC procedures:

-
The physical channel establishment is evaluated independently for downlink frequencies of the Serving HS-DSCH cell and Secondary Serving HS-DSCH cell associated with an Activated Uplink Frequency. The physical channel establishment is initiated upon activation of the Secondary Uplink Frequency via an HS-SCCH order. "physical channel failure" and "radio link failure" are evaluated for the downlink frequency of each Serving HS-DSCH cell associated with an Activated Uplink Frequency. Actions upon a "radio link failure" or "physical channel failure" on the frequency of the Serving HS-DSCH cell remain as in Release 8. Upon a "radio link failure" or "physical channel failure" on the frequency of the Secondary Serving HS-DSCH cell, the UE shall deactivate the associated Secondary Uplink Frequency.

