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1.
Introduction
In this contribution we reference a number of documents that include proposals affecting the TFC selection scheme. Assuming that these are agreed, we provide actual TFC selection text capturing all the conclusions. In order to simplify the reader’s task, we also provide a short walk-through of the proposal specifically with regards to the proposals in [2].
2.
Definitions/Assumptions
In this document, we make the following assumptions, some of which are discussed in more detailed in the referenced documents:

· The term non-scheduled grant refers to the configuration by RRC of the possibility to transmit data without an active scheduling grant. The same concept is captured elsewhere as autonomous transmission [1] and non-scheduled transmission [4].
· Minimum set and non-scheduled grants are defined according to the descriptions in [1], i.e. minimum set is defined per UE and is applicable for all MAC-d flows and logical channels, and non-scheduled grants are defined per logical channel.

· Non-scheduled grant handling is assumed to be consistent with what is described in [2].

· RAN4 will define the blocking and recovery criteria per TFC and per MAC-d flow (see [3]) 

· RAN4 will define power requirements per TFC and per MAC-d power offset

· The multiplexing list is used according to the scheme described in [4]. 
Note that in this context, the advantage of this scheme is the possibility to quickly determine the amount of data that could be transmitted depending on the “primary” MAC-d flow that is selected, i.e. the highest priority MAC-d flow and by extension the one that defines the power offset.
· E-TFC States: same as before (see [3])

3.
Text Proposal

<….>
11.8.1.5
E-TFC Selection

For each MAC-d flow, RRC will configure MAC with a HARQ profile and a multiplexing list. The HARQ profile will include the power offset and maximum number of HARQ transmissions to use for this MAC-d flow. The multiplexing list will identify for each MAC-d flow, 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 further allocate non-scheduled transmission grants to individual logical channels in order to reduce the transmission delays.
A given E-TFC can be in any of the following states for each configured MAC-d power offset:

-
Supported state;

-
Excess-power state;

-
Blocked state.

UEs in CELL_DCH state with an E-DCH transport channel configured shall continuously monitor the state of each E-DCH TFC based on its required transmit power versus the maximum UE transmit power (see [7]). The state transition criteria and the associated requirements are described in [12, 14]. The UE shall consider that the Blocking criterion is never met for E-TFCs included in the minimum set of E-TFCs (see [7]).
The following diagram illustrates the state transitions for the state of a given E-TFC:
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Figure 11.8.1.5: State transitions for the state of a given E-DCH TFC
Every time the set of supported 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.
Before selecting an E-DCH TFC, i.e. 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 select the primary MAC-d flow and establish the set of valid E-TFCs according to the definitions and rules below. 
The sections below define the UE requirements depending on whether there is an active scheduling grant or not.
11.8.1.5.1
Definitions
-
Authorized Data:
The amount of data that is allowed to be transmitted for a particular logical channel during the upcoming transmission. For logical channels with non-scheduled grants, Authorized Data is equal to the minimum of the available data and the non-scheduled grant. For other logical channels, if there is an active scheduled grant, the Authorized Data will be set equal to the available data, otherwise it will be 0.

-
Primary MAC-d flow: 
The "Primary MAC-d flow" is the MAC-d flow whose power offset (as included in the HARQ profile) will be used for the upcoming transmission. The identity of “Primary MAC-d flow” could change on a TTI by TTI basis based on data availability.

-
Nominal power offset: 
The "Nominal power offset" for the transmission is the power offset configured as part of the HARQ profile of the primary MAC-d flow.

-
Nominal Max Number of HARQ Transmissions: 
The "Nominal max number of HARQ transmissions" is the highest among the maximum number of HARQ transmissions configured as part of the HARQ profile of the MAC-d flows from which data is being multiplexed together into the upcoming transmission.

-
Scheduled Grant Payload Size:
The Scheduled Grant Payload Size  is the maximum Transport Block size that could be transmitted based on the Nominal Power Offset and the shed_ETPR value reported by the Scheduling Grant Update function for the upcoming transmission.

11.8.1.5.2
Initialization

The “Primary MAC-d flow” shall be selected such that based on the configured multiplexing lists and the available grants it would be possible to transmit the most highest-priority authorized data (other data will not be considered). The primary MAC-d flow will be used to identify the nominal power offset. 

The Scheduling Grant Update function will provide the E-TFC selection function with sched_ETPR, i.e. the maximum E-DPDCH to DPCCH ratio that the UE is allowed to allocate for the upcoming transmission for scheduled data. Based on this and the Nominal Power Offset, the UE shall determine the Scheduled Grant Payload Size.
11.8.1.5.3
Set of valid E-TFCs
All E-TFCs in the set of valid e-TFCs shall:

1.
belong to the configured E-TFCS.

2.
not be in the Blocked state.
11.8.1.5.4
Stream allocation

Among the Authorized Data coming from all the MAC-d flows that are allowed to be multiplexed into the upcoming transmission (based on the multiplexing list), the selected E-TFC and stream allocation shall satisfy the following criteria in the order in which they are listed below:

1.
The total data allocation (including MAC-e overhead) from logical channels that were not configured with a non-scheduled grant shall not exceed the Scheduled Grant Payload Size.

2.
No other stream allocation shall allow the transmission of more highest priority data than the chosen E-TFC.

3.
No other stream allocation shall allow the transmission of more data from the next lower priority logical channels. Apply this criterion recursively for the remaining priority levels.
4.
No other stream allocation shall result in a smaller MAC-e PDU size.

11.8.1.5.5
Transmission

Once an appropriate E-TFC and stream allocation are found according to the rules above, the "Multiplexing and TSN Setting” entity shall generate the corresponding MAC-e PDU. The Nominal Max Number of HARQ Transmission can be determined based on the set of logical channels that are being multiplexed onto the transmission.

The HARQ entity shall be provided the transmission HARQ profile, including the "Nominal power offset" and the "Nominal maximum number of HARQ transmissions", to use with this transmission. 
<….>

4.
Walk-through

The text can be hard to follow. Below, we try to walk through how the text achieves the desired outcomes. Below we re-iterate the conclusions from [2]:
Conclusion 1: Allow the UE to transmit the data allowed by each logical channel’s non-scheduled grants at any time (within the bounds of the total Tx power of course).

Conclusion 2: Account for non-scheduled grants on top of scheduled grants. 

Conclusion 3: Only allow logical channels with non-scheduled grants to transmit up to that rate, but not to use the regular scheduling grant.

Conclusion 4: Use the same multiplexing list for non-scheduled grants as for scheduled grants. 

Conclusion 5: Use logical channel priorities to perform prioritization among data and across scheduled and non-scheduled transmissions (in case of power outage).

Conclusion 6: Identify the HARQ profile to use based on the one that allows the most highest-priority data to be transmitted.

4.1
Selection of HARQ profile for transmission

This is linked to Conclusion 6 above. The objective is achieved in the text by introducing the concept of a “Nominal MAC-d flow” and forcing the UE to select it so as to maximize the amount of high-priority data transmitted:

“The “Primary MAC-d flow” shall be selected such that based on the configured multiplexing lists and the available grants it would be possible to transmit the most highest-priority authorized data (other data will not be considered). The primary MAC-d flow will be used to identify the nominal power offset. “
4.2
Resource allocation for Non-scheduled grants

Conclusions 1, 2 and 3 above essentially say that logical channels with a configured non-scheduled grant should be allowed to transmit up to, and no more than, that non-scheduled granted rate, independently of the scheduled grant.

The text introduces the concept of  “Authorized Data”, the only data that could potentially be included in the upcoming transmission. By only including as much data as is specified in the non-scheduled grant in this set of Authorized Data we ensure that logical channels which have a non-scheduled grant can never exceed this allocation in a single transmission.

In order to ensure that transmission of non-scheduled data is not restricted by the scheduling grant, we only take into account scheduled data when comparing to the scheduled grant:

“1.
The total data allocation (including MAC-e overhead) from logical channels that were not configured with a non-scheduled grant shall not exceed the Scheduled Grant Payload Size.”
4.3
Logical channel combination
The provisions for deciding what logical channel data to include in a transmission are included in conclusions 4 and 5. These are captured in the selection of the Primary MAC-d flow and also in the stream allocation. The relevant text is provided below:

“The “Primary MAC-d flow” shall be selected such that based on the configured multiplexing lists and the available grants it would be possible to transmit the most highest-priority authorized data (other data will not be considered).”
This text ensures that multiplexing restrictions are taken into account when figuring out what highest-priority data can be sent together.

“Among the Authorized Data coming from all the MAC-d flows that are allowed to be multiplexed into the upcoming transmission (based on the multiplexing list), the selected E-TFC and stream allocation shall satisfy the following criteria in the order in which they are listed below”
This text ensures that in performing the stream allocation, only data that are allowed to be multiplexed together based on the configured multiplexing list are used.

Finally, the same text as used in R’99 to prioritize among stream is used here without making any distinction between scheduled and non-scheduled data, thus ensuring that conclusion 5 above is respected. 

5.
Conclusion

It is proposed to discuss documents [1], [2], [3] and [4]. If the proposals in those documents are found agreeable, it is proposed to discuss the text provided in this document and based on the outcome, to capture the text in the next draft CR of 25.321.
Note that the proposed text does not yet capture anything about compressed mode, as this issue has not yet been discussed at all.
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