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1.
Introduction
The current Stage 2 does not cover the handling of the Scheduling Information in terms of the grant to use. Also, given that the number of MAC-e headers is not fixed there is still a question as to how to account for those. In the context of R’99 the framing overhead is fixed and is already accounted for in the TFC definition. The same cannot be said in the context of EUL.
The MAC-e header and the scheduling information only represent 18 bits each. This is not that substantial. One possibility would be to not introduce specific handling of this information and instead let the UE do what it wants. If the group is to decide otherwise, we propose a complete alternative.
2.
Discussion
2.1
MAC-e framing header for non-scheduled data
We want to be able to send the framing header when the associated data can be transmitted.
If we link it to the Serving Grant then it would be impossible to send this information when no Serving Grant is available. We could introduce different behaviour depending on the Serving Grant status, but considering the amount of information this would be overkill.

As to whether the MAC-e header should be taken into account, we consider that since the Non-scheduled grants are rate-based, it would be difficult to try to account for them in the grant itself (it would need to be very granular). Therefore we propose to not count the MAC-e header as part of the grant.

2.2
MAC-e framing header for scheduled data

This case is only applicable when a Scheduling Grant is available since otherwise this type of data cannot be transmitted at all. The only question is whether the MAC-e framing header should be counted as part of the scheduled data or not. Considering that this is feasible and that it leads to more accurate matching to the allocated Scheduling Grant we propose to count it.

2.3
Scheduling Information

Scheduling Information needs to be transmitted independently of whether a Serving Grant is available. When there is no Serving Grant there is no question that a non-scheduled grant should be assumed. The main question is how to handle the case where a Serving Grant is available. The most optimal solution would of course be to count it as part of the Serving Grant. Considering however how small its contribution is, and in order to keep a single behaviour for the Scheduling Information it is proposed to assume that it is non-scheduled in all cases.
3.
Proposal Summary
It is proposed to agree on the following:

· MAC-e Framing header for non-scheduled data: 
· Non-scheduled (i.e. do not use any part of the Serving Grant).

· Not counted in the grant (simplest since non-scheduled grants are rate-based).

· Uses equal priority as the associated data.

· MAC-e Framing header for scheduled data:
· Scheduled (i.e. requires Serving Grant).

· Counted in the grant (i.e. needs to be discounted from the Serving Grant).

· Uses equal priority as the associated data.

· MAC-e Scheduling Information:

· Non-Scheduled (i.e. requires Serving Grant).

· Does not require a specific grant.

· Assumed to have highest priority.

4.
Proposed Text

It is proposed to discuss the addition of the relevant text from [1] (removing the sections referring to mechanisms for inclusion of the Scheduling Information). The text is provided below for reference. The changes relevant to this issue are highlighted in yellow.
11.8.1.4
E-TFC Selection

<….>

The Scheduling 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 Scheduling_Grant state variable – see subsection 11.8.1.3). 
In addition to higher-layer data, the E-TFC selection function will need to account for MAC-e control information in the transmitted payload. There are two types of MAC-e control information, the framing header (see subclause 9.2.4.2) and the Scheduling Information (see subclause 9.2.5.3.2). Each framing header includes information about specific higher layer data and as such can always be directly associated with this data. In allocating resources for these headers, the behaviour will depend on the type of data (scheduled, non-scheduled) this header information is associated with (see below).


The Scheduling Information is not always sent and it is also not directly coupled with specific higher layer data. If the Scheduling Information needs to be transmitted (see subclause 11.8.1.5), the E-TFC selection and data-allocation process described below shall assume that this data has the highest priority and that a non-scheduled grant is available for its transmission. 
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.

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 Scheduling_Grant provided by the Scheduling Grant Update function is set to “NO GRANT”, 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; The MAC-e framing headers associated with this data shall not be taken into account when comparing with the granted rate;
-
In case the TTI for the upcoming transmission overlaps with a compressed frame, the Scheduling_Grant provided by the Scheduling 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 Scheduling_Grant (after adjustment for compressed frames) and the power offset from the selected HARQ profile; The MAC-e framing headers associated with this data shall be taken into account when comparing with the granted rate;
-
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 (only if its transmission was triggered) and whether this information is sent by itself or with higher-layer data.
<….>

Note that these changes would need to be merged into the latest update (one is already available in [2]).
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�Note that for R'99 this type of detail was not needed because the overhead was constant for a particular TFCI. This is not the case here (the number of MAC-e headers depends on the amount of multiplexint).


My assumption is that for power based grants (i.e. scheduled grant), the MAC-e headers should be included in the grant and for rate-based grants (i.e. non-scheduled grants), the MAC-e header should not be included. The idea is to account for the interference accurately on uplink but without needing to signal by RRC a very fine granularity to account for the header.
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