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Introduction

It was agreed to enable UTRAN to restrict a non-scheduled MAC-d flow to a limited number of HARQ processes in case of a 2ms TTI in order to reduce the amount resources a Node B has to reserve. This paper discusses the handling of   Scheduling Information within the UE, in particular the HARQ process restriction rules, the UE has to obey for the 2ms TTI case. It’s proposed, that UE is allowed to use each configured HARQ process for the transmission of Scheduling Information, i.e. UE assumes each HARQ process as activated for the transmission of Scheduling Information.

Scheduling Grant for Scheduling Information 

Currently the handling of Scheduling Information within E-TFC selection procedure is not defined. First it should be clarified how Scheduling Information is treated in terms of the grant to use, i.e. whether it is classified as scheduled or non-scheduled data. 

There is no question, that a non-scheduled grant should be assumed in case Scheduling Information needs to be transmitted and UE has no Serving Grant available, i.e. SG is equal to “Zero_Grant”. In order to have a single and also simple behaviour, also for the case when a Serving Grant is available in the UE, Scheduling Information should be assumed as a non-scheduled transmission as already proposed in [1]. Hence Scheduling Information does not need to be accounted for by the Serving Grant. 

Since Scheduling Information is not directly associated with higher layer data, i.e. MAC-d PDUs, Scheduling Information is in the following also referred to as non-scheduled control data in contrast to non-scheduled user data, i.e. non-scheduled MAC-d flows.  

Proposal:   Scheduling Information is assumed to be non-scheduled, i.e. non-scheduled control data.

HARQ process restriction for non-scheduled control data

In the following the HARQ process restriction for non-scheduled control data, i.e. Scheduling Information, is discussed.
The motivation to allow UTRAN to restrict non-scheduled user data, i.e. a non-scheduled MAC-d flow, to only a subset of the configured HARQ processes, is to reduce the amount of resources Node B has to reserve at each TTI. For the 2ms TTI case the minimum amount of reserved resources would be 160kbit/s assuming all 8 HARQ process are activated. This was seen as too demanding in terms of resource and hardware allocation for a Node B. 
However in case of non-scheduled control data things look different. Since Scheduling Information represent only 18bits, the required amount of resources a Node B has to reserve permanently would be only 9kbit/s for a 2ms TTI. Since this was is not as too demanding in terms of Node B complexity, there is no need to apply a HARQ process restriction mechanism also to non-scheduled control data in our view.
Furthermore we see some disadvantages in case Scheduling Information is also subject to HARQ process restriction. In case the transmission of Scheduling Information is triggered but the HARQ process to be used for transmission in this TTI is deactivated, the whole scheduling procedure, i.e. rate request/scheduling grant cycle, would be delayed. Especially in a scenario where UE has no Serving Grant available and scheduled data arrives in the buffer, a rate request should be transmitted without any delay in order to obtain a scheduling grant from serving cell. Also upon an E-DCH serving cell change in case new E-DCH serving cell was not part of the previous Serving E-DCH RLS, it would be beneficial when UE immediately sends Scheduling Information to the new serving cell in order to allow for an efficient resource allocation in the new serving cell.  

In general the handling of Scheduling Information should not cause any additional complexity in the UE due to complex HARQ process restriction rules the UE has to obey. Given the fact, that HARQ process restriction for non-scheduled control data is not necessary from Node B resource consumption point of view, we propose that UE is allowed to use each HARQ process for the transmission of Scheduling Information.          

Proposal: Non-scheduled control data, i.e. Scheduling Information, is not subject to HARQ process restriction. UE should assume each HARQ process as activated for the transmission of Scheduling Information.

Conclusions
This contribution discusses the handling of Scheduling Information, in particular the HARQ process restriction mechanism. It’s proposed to agree on the following:

· Scheduling Information is always assumed to be non-scheduled.
· Scheduling Information is not subject to HARQ process restriction. UE assumes each HARQ process as activated for the transmission of Scheduling Information.
A text proposal for TS25.321 is presented in the annex.
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Annex

11.8.1.4
E-TFC Selection

In FDD mode, the rules for E-TFC selection provided below shall apply to UEs in CELL_DCH state with an E-DCH transport channel configured. These UEs shall apply the E-TFC selection procedure when invoked by the HARQ entity (see subclause 11.8.1.1.1). In the case where a 2ms TTI is configured, E-TFC selection shall not be performed for TTIs that overlap with an uplink compressed mode gap. The E-TFC restriction procedure described in [12] shall always be applied before the E-TFC selection process below. Furthermore, for UEs that are also configured with a DCH transport channel on uplink, the TFC selection procedure shall be applied before either of these.

For each MAC-d flow, RRC configures MAC with a HARQ profile and a multiplexing list. Additionally, RRC configures MAC with a power offset for ”Control-only” transmissions. This power offset and a maximum number of HARQ transmissions of [16] will be used to define a HARQ profile for “Control-only” transmissions which will be used, in case the Scheduling Information needs to be transmitted without any higher-layer data. The HARQ profile includes the power offset and maximum number of HARQ transmissions to use for this MAC-d flow. The multiplexing list identifies for each MAC-d flow(s), the other MAC-d flows from which data can be multiplexed in a transmission that uses the power offset included in its HARQ profile.

RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 is the highest priority and 8 the lowest. E-TFC selection in the UE shall be done in accordance with the priorities indicated by RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data.

RRC can allocate non-scheduled transmission grants to individual MAC-d flows in order to reduce the transmission delays. Each non-scheduled grant is applicable for the specific set of HARQ processes indicated by RRC. RRC can also restrict the set of HARQ processes for which scheduled grants are applicable.

For each configured MAC-d flow, a given E-TFC can be in any of the following states:

-
Supported state;

-
Blocked state.

At each TTI boundary, UEs in CELL_DCH state with an E-DCH transport channel configured shall determine the state of each E-TFC for every MAC-d flow configured based on its required transmit power versus the maximum UE transmit power (see [7] and [12]). The UE shall consider that E-TFCs included in the minimum set of E-TFCs are always in supported state (see [7]). 

Every time the set of supported E-TFCs changes, the available bitrate shall be indicated to upper layers for each logical channel in order to facilitate the adaptation of codec data rates when codecs supporting variable-rate operation are used. The details of the computation of the available bitrate and the interaction with the application layer are not further specified.
At every TTI boundary for which a new transmission is requested by the HARQ entity (see subclause 11.8.1.1.1), the UE shall perform the operations described below. UEs configured both with DCH and E-DCH transport channels shall perform TFC selection before performing E-TFC selection.

The Serving Grant Update function provides the E-TFC selection function with the maximum E-DPDCH to DPCCH ratio that the UE is allowed to allocate for the upcoming transmission for scheduled data (held in the Serving Grant state variable – see subsection 11.8.1.3). 

The HARQ process ID for the upcoming transmission is determined using the following formulae:

-
For 2ms TTI:

HARQ_PROC_ID = [5*CFN + subframe number] mod HARQ_RTT

-
For 10ms TTI:
HARQ_PROC_ID = [CFN] mod HARQ_RTT

Based on this HARQ process ID and the RRC configuration, the UE shall determine whether to take the scheduled and non-scheduled grants into account in the upcoming transmission. If they are not supposed to be taken into account, then the corresponding grant shall be assumed to not exist. If the variable Grant_Available in the Serving Grant Update function is set to “False” then the Serving Grant shall not be taken into account in the upcoming transmission.
When Scheduling Information needs to be transmitted, the E-TFC selection and data-allocation process shall assume that a non-scheduled grant available for its transmission. Furthermore the HARQ process used for the upcoming transmission shall be assumed to be activated for the transmission of the Scheduling Information.  
The transmission format and data allocation shall follow the requirements below:

-
Only E-TFCs from the configured E-TFCS shall be considered for the transmission;

-
Only the data from logical channels for which a non-zero grant is available shall be considered as available;

-
The HARQ profile for the transmission shall be selected among the HARQ profiles of MAC-d flows on which the highest priority logical channels with available data are mapped;

-
In case the variable Grant_Available in the Serving Grant Update function is set to “False”, there is no data available for MAC-d flows for which non-scheduled grants were configured and the transmission of Scheduling Information has been triggered, the “Control-only” HARQ profile configured by the higher layers shall be used.

-
The Nominal Power Offset shall be set to the power offset included in the transmission HARQ profile;

-
The data allocation shall maximize the transmission of higher priority data;

-
The amount of data from MAC-d flows for which non-scheduled grants were configured shall not exceed the value of the non-scheduled grant;

-
If a 10ms TTI is configured and the TTI for the upcoming transmission overlaps with a compressed mode gap, the Serving_Grant provided by the Serving Grant Update function shall be scaled back according to the procedure described in [13];

-
The total amount of data from MAC-d flows for which no non-scheduled grants were configured shall not exceed the largest payload that can be transmitted based on the Serving Grant (after adjustment for compressed frames) and the power offset from the selected HARQ profile; In the case where the HARQ process is inactive, the UE shall not include any such data in the transmission;

-
Only E-TFCs in supported state shall be considered;

-
The E-TFC resulting in the smallest amount of padding shall be selected.

Once an appropriate E-TFC and data allocation are found according to the rules above, the "Multiplexing and TSN Setting” entity shall generate the corresponding MAC-e PDU.

The E-TFC selection function shall provide this MAC-e PDU and transmission HARQ profile to the HARQ entity. The maximum number of HARQ transmissions and the power offset in this profile, shall be set respectively to the maximum of the Max Number of HARQ Transmissions of the HARQ profiles from all the MAC-d flows from which data is multiplexed into the transmission and to the Nominal Power Offset. The HARQ entity shall also be informed of whether the transmission includes Scheduling Information and whether this information is sent by itself or with higher-layer data.
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