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1
Introduction

This contribution deals with the control signalling to support real time services (RTS). The LTE system under study is orthogonal and therefore has a limited number of dimensions in the form of time-frequency resources. 

2
Resource Allocation in an Orthogonal System

Time-frequency resources in the DL and UL of the LTE system need to be explicitly assigned for use of a particular PHY channel. Some PHY channels e.g., Common Control Channel (CCCH) or Synchronization Channel (SCH) (see [1] for an overview of DL PHY channels) are ssigned a particular set of resources over time. Since the assignment of those resources is fixed, there is no need to explicitly signal the assignment provided that is, indeed, known by the users in the system. 

Depending on the type of application a user is carrying out, the resources needed for proper support of that application may be sporadic or periodic. 

It is needless to say that if the user’s application requires sporadic resources (e.g. HTML traffic) the system resources (time-frequency) are best utilized if they are assigned on a “as needed” basis. In that case, the resources are explicitly signaled/assigned on the pertinent TTI by the Shared Downlink Control Channel (SDCCH). Note that the resource assignment may be valid for several TTIs, therefore, the duration of the assignment can be explicitly signaled in the assignment message. 

On the other hand, if the type of service that the user is carrying out or the QoS profile of a user/application requires periodic or continuous allocation of resources (e.g. RTS such as VoIP) then, periodic or continuous signaling of assigned PHY resources may be avoided if persistent allocations are allowed. Persistent allocations are those PHY resource assignments that are valid as long as an explicit de-allocation is not made. 

3
Persistent/non-persistent Allocations

From the discussion in section 2, means to provide persistent as well as non-persistent resource allocations are required for an efficient support of all sorts of data-transfer applications. 
Therefore, the PHY resources assignments in DL of E-UTRA can be made valid for either:

A pre-determined duration of time (non-persistent assignments)

· The DL PHY resources assignment is sent with a validity time period after which the resources are automatically de-assigned 

 
or an undetermined duration of time (persistent assignments)

· The DL PHY resources assignment for a UE is valid as long as it is not implicitly or explicitly de-allocated

· Implicit de-allocation may take place by way of allocation of those PHY resources to other UE(s)

· Explicit de-allocation may take place by transmission of an assignment message deactivating the assignment to the UE
· Since the assignment messages may target both the intended recipient of the assignment as well as any current owner of the resources specified by the assignment, they may be multicast. The control channel structure should allow for a UE to decode control channel messages targeting other UEs. 

The support of persistent and non-persistent assignments by the SDCCH can be made in different ways, for example a “persistent flag” (concept introduced in [3] as part of the R6 WI) or a different “message ID” for both types of assignments.

In order to optimize the DL PHY resource allocation of persistent assignments, means to efficiently expand or compress the persistent allocation “size” should be supported. In case a DL active UE, i.e., a UE with DL PHY resources currently valid, receives a new assignment message (from the SDCCH), the message can indicate whether the DL PHY resource assignment is incremental (to that already being granted), else, the UE can assume that the new DL PHY resource assignment substitutes the assignment that the UE had.  

The following Figures show different message exchanges for different assignments. Four synchronous HARQ interlaces are assumed for illustration purposes.  
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Figure 1. Example of non-persistent assignment
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Figure 3. Example of persistent assignment allocation and de-allocation
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Figure 4. Example of persistent assignment allocation and expansion

4
Conclusions

The motivation for an efficient support of PHY DL assignments for services requiring periodic allocations (e.g., RTS such as VoIP) and for services requiring “single time allocations” has been presented and discussed. Therefore, the text proposal below for [2] is recommended.  
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------------------ Start of Text Proposal ------------------

7.1.2
Physical layer procedure
7.1.2.1

Scheduling
Means to provide persistent as well as non-persistent DL PHY resource allocations are required for an efficient support of all sorts of data-transfer applications. 
Therefore, the PHY resources assignments in DL of E-UTRA can be made valid for either:

A pre-determined duration of time (non-persistent assignments)

· The DL PHY resources assignment is sent with a validity time period after which the resources are automatically de-assigned 

or an undetermined duration of time (persistent assignments)

· The DL PHY resources assignment for a UE is valid as long as it is not implicitly or explicitly de-allocated

· Implicit de-allocation may take place by way of allocation of those PHY resources to other UE(s)

· Explicit de-allocation may take place by transmission of an assignment message deactivating the assignment to the UE
· Since the assignment messages may target both the intended recipient of the assignment as well as any current owner of the resources specified by the assignment, they may be multicast. The control channel structure should allow for a UE to decode control channel messages targeting other UEs. 

The support of persistent and non-persistent assignments by the SDCCH can be made in different ways, for example a “persistent flag” or a different “message ID” for both types of assignments.

In order to optimize the DL PHY resource allocation of persistent assignments, means to efficiently expand or compress the persistent allocation “size” should be supported. In case a DL active UE, i.e., a UE with DL PHY resources currently valid, receives a new assignment message (from the SDCCH), the message can indicate whether the DL PHY resource assignment is incremental (to that already being granted), else, the UE can assume that the new DL PHY resource assignment substitutes the assignment that the UE had.  

The following Figures show different message exchanges for different assignments. Four synchronous HARQ interlaces are assumed for illustration purposes.  
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Figure 7.1.2.1-1. Example of non-persistent assignment
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Figure 7.1.2.1-2. Example of persistent assignment allocation and de-allocation
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Figure 7.1.2.1-3. Example of persistent assignment allocation and expansion

7.1.2.2

Link adaptation

7.1.2.3

HARQ
Downlink hybrid ARQ should be based on Incremental Redundancy. Note that Chase Combining is a special case of Incremental Redundancy and is thus implicitly supported as well.
------------------ End of Text Proposal ------------------
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