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1
Introduction

This contribution deals with UL scheduling to efficiently support real time services (RTS). A similar contribution was presented and discussed in the RAN1 LTE ad-hoc in January 2006 in [3]. The UL of E-UTRA is orthogonal and therefore has a limited number of dimensions in the form of time-frequency resources. 
The time-frequency resources for non-contention based UL PHY channels need to be explicitly assigned to enable their utilization. The assignment of the UL PHY resources is made by way of the Shared Uplink Assignment Channel (SUACH) as discussed in [1]. 

2
Resource Allocation in an Orthogonal System

Time-frequency resources in the DL and UL of E-UTRA need to be explicitly assigned for use of a particular PHY channel. Some UL PHY channels e.g., Random Access Channel (RACH) or Shared Request Channel (SREQCH) (see [4] for an overview of UL PHY channels) are assigned a particular set of resources over time and frequency. The access to these resources is not controlled and therefore user collisions may occur. This is the main characteristic of contention-based PHY channels. Note that the UL of UTRA may be seen as a contention based PHY channel. 

The PHY resource utilization in non-contention based PHY channels (all the other UL PHY channels, namely SDCH, CQICH/ASICH, ACKCH, and BPICH) on the other hand, need to be explicitly assigned and, hence, signaled.

Out of the non-contention based PHY channels, the PHY resource allocation for 

· CQICH/ASICH

· BPICH

may be semi-static over a connection. Indeed, the UEs must report the channel quality for the DL (through the CQICH/ASICH) and possibly for the UL (through the BPICH) on a periodic basis with some report cycle. It is therefore, reasonable to think that the PHY resource allocation for these channels is configured e.g., when the connection is being established through higher layer signaling. Therefore, the PHY resource allocation for these UL channels need not be explicitly signaled after connection setup unless there is a reconfiguration e.g., a change in the report cycle.

The PHY resource allocation for the ACKCH may be mapped to the associated DL data transmission over the SDCH as discussed in [4]. In that case, an implicit PHY resource allocation for the ACKCH is available. 

However, the PHY resources of the UL SDCH for each UE need to be explicitly known at each subframe. This is the reason why a Shared Uplink Assignment Channel (SUACH) is needed. 

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. 

If the user’s application requires sporadic resources (e.g. HTML traffic) the UL PHY resources are best utilized if they are assigned per “as needed” basis. In that case, the resources are explicitly signaled/assigned on the pertinent TTI by the Shared Uplink Assignment Channel (SUACH). 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 a 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 a wide range of data-transfer applications. 
Therefore, the PHY resource assignments in UL of E-UTRA can be made valid for either:

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

· The UL PHY resources assignment is sent with a validity time period after which the resources are automatically de-assigned.
· A special case of this type of assignment is a PHY resource allocation valid for the current TTI only. 

 
Or an undetermined duration of time (persistent assignments)

· The UL PHY resource assignment for a UE is valid as long as it is not de-allocated.
· PHY resource de-allocation may be implicit or explicit:

· 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 UL assignment to the UE

· Since the UL 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 for the UL assignment channel should allow for a UE to decode control channel messages targeting other UEs. 

The support of persistent and non-persistent assignments by the SUACH 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 UL PHY resource allocation of persistent assignments, means to efficiently expand or compress the persistent allocation “size” should be supported. In case an UL active UE, i.e., a UE with UL PHY resources currently valid, receives a new assignment message (from the SUACH), the message can indicate whether the UL PHY resource assignment is incremental (to that already being granted), otherwise, the UE can assume that the new UL PHY resource assignment substitutes the assignment that the UE had.
4
Conclusions

The support of an efficient scheduling for a wide range of data transfer applications with the minimum control signaling overhead motivates the need for persistent assignments (i.e., UL PHY resource assignments that are valid for an undetermined duration of time) and non-persistent assignments (i.e., “single time allocation” of UL PHY resources).  

Therefore, the text proposal below for [2] is recommended.  
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------------------ Start of Text Proposal ------------------

9.1.2.2
Scheduling

The uplink should allow for both scheduled (Node B controlled) access and contention-based access. 

In case of scheduled access the UE is dynamically allocated a certain frequency resource for a certain time (i.e. a time/frequency resource) for uplink data transmission. 

However, some time/frequency resources can be allocated for contention-based access. Within these time/frequency resources, UEs can transmit without first being scheduled. As a minimum, contention-based access should be used for random-access and for request-to-be-scheduled signalling.
In unpaired spectrum, system capacity may be improved through the use of localised FDMA contention-based access channels. The UE may select the access channel based upon knowledge of the channel state information measured on a recent downlink sub-frame.

Means to provide persistent as well as non-persistent UL PHY resource allocations are required for an efficient support a wide range of data-transfer applications. 
Therefore, the UL PHY resource assignments in E-UTRA can be made valid for either:

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

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

· A special case of this type of assignment is a PHY resource allocation valid for the current TTI only. 

Or an undetermined duration of time (persistent assignments)

· The UL PHY resource assignment for a UE is valid as long as it is not de-allocated.
· PHY resource de-allocation may be implicit or explicit:
· 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 UL assignment to the UE

· Since the UL 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 for the UL assignment channel should allow for a UE to decode control channel messages targeting other UEs. 

The support of persistent and non-persistent assignments by the SUACH 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 UL PHY resource allocation of persistent assignments, means to efficiently expand or compress the persistent allocation “size” should be supported. In case an UL active UE, i.e., a UE with UL PHY resources currently valid, receives a new assignment message (from the SUACH), the message can indicate whether the UL PHY resource assignment is incremental (to that already being granted), otherwise, the UE can assume that the new UL PHY resource assignment substitutes the assignment that the UE had.
9.1.2.3
Link adaptation

[…]

------------------ End of Text Proposal ------------------
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