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1.
Introduction
In previous meetings, the number of bits for each Information Elements that will be included into scheduling information was decided. 

This document discusses the way to convey scheduling information using MAC-e PDU.
2.
Discussion

2.1
Identification of scheduling Information
There are two kinds of identification for scheduling information. First identification is to tell whether scheduling information is included or not, and the second identification is to tell what information element of scheduling information is included.
2.2.1 Identification of Existence of Scheduling information in MAC-e PDU
There are two occasions of scheduling information transmission.
Case 1: Only scheduling information is included in MAC-e PDU

Case 2: Both Scheduling information and user data are included in MAC-e PDU

And there are three options to indicate the existence of scheduling information in MAC-e PDU.

Option 1: One bit of E-DPCCH 

Option 2: One bit at the start of each MAC-e PDU
Option 3: Special value of DDI 
First option is not feasible because there is no available bit over E-DPCCH. Second option is simple. But in above case 2, i.e. when scheduled information is multiplexed with user data, one bit at the start of MAC-e PDU can not indicate the existence of scheduling information. Thus option 2 is not complete. Option 3 requires more bits compared to option 2 in above case 1. But this option works well for both case 1 and case 2. 
Thus, it is proposed to use option 3. 
For the case 1, the first DDI in the MAC-e PDU should be set to special DDI to indicate that the MAC-e PDU includes only scheduling information. And scheduling information immediately follows the DDI.
For the case 2, we propose to use special DDI always to indicate the existence of scheduling information. It may be argued that implicit indication may be preferred to save bits. But in any case, it is required that the receiver should be able to extract scheduling information from MAC-e PDU without ambiguity. In fact, the scheduling information will not always be included into MAC-e PDU and the MAC-e PDU sometimes includes padding bits due limited granularity. Thus, implicit signalling can cause confusion in identifying the existence of scheduling information.
Proposal: Always use special DDI to indicate the existence of scheduling information.
2.2.2
Identification of Type of Scheduling information in MAC-e PDU
Currently section 9.3.1.1.1 of [1] specifies following three IEs of scheduling information:

-
Logical channel ID of the highest priority channel with data in buffer, on 4 bits;

-
UE Buffer occupancy (in Bytes):

-
Buffer status for the highest priority logical channel with data in buffer, on 4 bits, as a fraction of the total reported buffer;

-
Total buffer status, on 5 bits;

-
Estimation of the available power ratio versus DPCCH (taking into account HS-DPCCH), on 5 bits (or less, depending on RAN4 results). UE shall not take DCH power into account when performing the estimation. Whether the backoff is taken into account or not is FFS.
All this information need not to be transferred at the same time. We believe that it is not required to transmit available power information as often as buffer information. In [2], it suggests that it takes quite long time for power headroom information to change. Power information gives rough view of available power at the UE and this information can be updated using happy-bit. Thus, it is enough for UE to include power headroom information in scheduling information only at start of burst.
Accordingly, we propose to use at least two types of scheduling information. One includes only buffer information and the other includes both buffer information and power headroom information. The saved 5 bits of power headroom information can be used to enhance the resolution of buffer status information. Anyway, to differentiate these two types, we need an identifier.
In fact, introducing identifier for the information element of scheduling information is beneficial, because this will make it possible to enhance the system in later release. Thus new information element, for example like fast serving cell change information, can be introduced easily in the future. 
Proposal: Use identifier for the different combination or information element of scheduling information. 
3.
Proposed Format
Following can be possible example for MAC-e PDU based on the section 2.
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Figure 1 MAC-e Format including only scheduling information
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Figure 2 MAC-e Format when scheduling information is multiplexed with MAC-es PDUs

Figure 1 depicts MAC-e PDU format when only scheduling information is included in the MAC-e PDU. This format can be used when UE has no grant, or when there are no MAC-es PDUs available to send.
On the other hand, figure 2 depicts MAC-e PDU format when scheduling information and MAC-es PDUs are multiplexed into same MAC-e PDU. This format can be used when there are some grants allocated to UE. Here IID means Information Identifier. More types can be defined.
Proposal: Consider above figures as example format of MAC-e PDU with scheduling information
4.
Conclusion
In this document, we discussed possible solutions for the inclusion of scheduling information into MAC-e PDU. It is proposed to discuss and decide the MAC-e PDU format for scheduling information transfer 
5.
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