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1. Introduction

As discussed in [1], careful consideration needs to be given to the handling of scheduled and non-scheduled grants. In particular:

· When there is a scheduling grant, the non-scheduled flows must be able to be transmitted with at least as good a QoS as when no scheduled data is being transmitted.

At the end of this document, we propose text suitable for inclusion in TS25.321.

2. Relation between Scheduled grants and non-Scheduled Grants

As detailed in [2], given the presence of scheduled and non-scheduled transmissions, we propose that the power used for non-scheduled data transmission is taken out of the granted power (“Option 2” in [2]), which would seem to be the preferable scheme from the following points of view:

· allocating Node B resources

· controlling RoT

· consistency of UE transmit power

· maximising the available power for E-DCH when non-scheduled data is not being transmitted

· simplifying the TFC selection

3. Multiplexing of Scheduled and Non-Scheduled flows

As discussed in [1], a simple way to satisfy the requirement summarised in the Introduction is to multiplex the non-scheduled flows first into a given MAC‑e PDU, up to the ceiling imposed by the “non-scheduled grant”. Then remaining space in the MAC‑e PDU can be used to multiplex both scheduled and non-scheduled flows in accordance with their respective priorities.

A text proposal is given below for the next draft CR for TS25.321. This text proposal is based on [3], with changes shown relative to that document.  Some of the aspects could also be captured in the Stage 2, as shown in [1].

In the following text proposal, the key modifications are as follows:

· If there is a scheduled grant, it may be possible for a logical channel with a non-scheduled grant to transmit more data than is permitted by the non-scheduled grant.

· This results in a change to the definition of “Authorised Data” for logical channels with a non-scheduled grant. 

· Data can only be transmitted from any logical channel that was not configured with a non-scheduled grant if the data permitted by non-scheduled grants can be transmitted. 

· This means that the “Initialisation” procedure is modified so that the “Primary MAC-d flow” is the highest-priority logical channel with a non-scheduled grant, unless there is no data from logical channels with non-scheduled grants, in which case the “Primary MAC-d flow” is the highest-priority of the other logical channels. 

This means that in situations when a power limit or UE capability limit prevents all the authorised data from being transmitted, data from logical channels with non-scheduled grants is given priority regardless of their actual assigned priorities. 

· The non-scheduled grants are assumed to use part (or all) of the scheduled grants, as shown in “Option 2” in [2]. This gives a more consistent UE output power level, assists the Node B in allocating processing resources, and simplifies the TFC selection. 

· We therefore specify that the total data allocation from all logical channels shall not exceed the the Scheduled Grant if any data is multiplexed from logical channels without non-scheduled grants. .

4. Text Proposal for TS25.321

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 available data. 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

If there is some authorised data from any non-scheduled flow, 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 from a non-scheduled flow (other data will not be considered). 
Otherwise, 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. If the allocated data from any logical channel that was configured with a non-scheduled grant is less than the lower of the authorised data and the non-scheduled grant for that logical channel, then no data shall be allocated from any logical channel that was not configured with a non-scheduled grant. 

Otherwise, the total data allocation (including MAC-e overhead) from all logical channels 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. 

<….>
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