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1
Introduction
The E-UTRA uplink transmission scheme is based on single-carrier transmission (SC-FDMA) [1], and depending on the subcarrier mapping, it can be localized and distributed. The localized single-carrier transmission is characterized by the continuous spectrum, while the distributed transmission assumes non-continuous spectrum distributed over the available spectrum.

In this document, we propose the use of localized subcarrier mapping for data transmission, as it provides a good channel estimation performance and the frequency diversity can be achieved by frequency hopping [2]. 
2
Resource Management
The uplink SC-FDMA transmission scheme can be localized (LFDMA) or distributed (DFDMA), depending on how subcarriers are mapped within the available spectrum.
In LFDMA, the transmitted signal occupies a continuous spectrum, as the part of the available spectrum, while in DFDMA, the transmitted signal has non-continuous spectrum, distributed over the available spectrum. LFDMA provides better channel estimation performance, but has worse frequency diversity than DFDMA, unless we resort to intra-slot frequency hopping [2]. The frequency diversity of LFDM can be improved by frequency hopping:

· Hopping is assumed to be a block hopping, where each hop block defines a region of a certain number of contiguous subcarriers over one time slot or a fraction of the slot
· Hopping can be done every integer number of slots or fraction of a slot 

· HARQ retransmissions follow the hopping pattern, and therefore occur in different spectrum locations, improving the frequency diversity and decoding performance of the transmitted data
· In case of subband scheduling, hopping is performed only within the subband
· The hopping pattern is independent across the cells
· Ensures interference randomization, i.e. two users from different cells will not continuously collide.
2.1
Assignment Management

The uplink resources are assigned in units of localised virtual resource blocks that are mapped to the certain number of contiguous physical subcarriers (physical resource block). 
To reduce the overhead required to specify sets of virtual resource blocks, the finite space of channel IDs can be defined. The channel ID maps to the specific sets of virtual resource blocks, and is used to communicate assignments to the users. The mapping between channel IDs and virtual resource blocks is defined using a channel tree. Each node in the tree is associated with a unique channel ID, and each base node is mapped to a virtual resource block. 

Frequency hopping is implemented by having time varying mapping from the virtual resource blocks to contiguous physical subcarriers (physical resource blocks).
Uplink resource assignments can be conveyed to the users on the downlink shared control channel, and need to contain the following information:

· MACID

· Unique user identifier in a cell
· Channel ID

· Specifies a set of resource blocks through a channel tree

· Packet format

· Specifies the coding/modulation to be used for transmission on the assigned resource
· Persistence

· Specifies if the assignment is for only one encoder packet, or for extended duration

· Supplement assignment

· Specifies whether the assignment should replace or supplement the existing assignment for the relevant HARQ interlace
· Indication of TTI duration of current allocation
· Indication on whether an adjustment of the UE transmission timing is included in this message or not

· If the UL timing adjustment is included as part of the message, the value of the adjustment has to be signalled.
When assignment is received, if the MACID is matching the user’s MACID, then the specified channel ID either replaces or supplements the user’s assignment on the corresponding HARQ interlace, depending on the supplement assignment field. If the assignment is received while a packet is in transmission on the relevant interlace, then user stops transmitting the current packet, updates the assignment for the interlace, and starts with the new packet. If the specified channel ID is reserved for deassignment, the assignment for the relevant interlace is expired.
If the MACID is not matching user’s MACID, and if the specified channel ID conflicts with the user’s current assignment for the relevant interlace, then all conflicting resource blocks are removed from the user’s assignment.
3
Summary
In this contribution, we propose principles of the resource management for EUTRA uplink. For data transmission, it is suggested to use LFDMA, as it provides better channel estimation performance than DFDMA, and good frequency diversity can be achieved by frequency hopping.
We propose that the following text is captured in [1]:

9.1.1.2.3
Data Multiplexing

Data transmission is based on localized FDMA (LFDMA). LFDMA provides good channel estimation performance, and good frequency diversity is achieved by frequency hopping:
· Hopping is a block hopping, where each hop block defines a region of a certain number of contiguous subcarriers over one time slot or a fraction of a slot
· Hopping can be done every integer number of slots or fraction of a slot 
· HARQ retransmissions follow the hopping pattern, and therefore occur in different spectrum locations, improving the frequency diversity and decoding performance of the transmitted data
· In case of subband scheduling, hopping is performed only within the subband
· The hopping pattern is independent across the cells.
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 signaling.

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
9.1.2.2.1
Layer 1 control information for uplink scheduling
The uplink resources are assigned in units of localised virtual resource blocks that are mapped to the certain number of contiguous physical subcarriers (physical resource block). 

To reduce the overhead required to specify sets of virtual resource blocks, the finite space of channel IDs can be defined. The channel ID maps to the specific sets of virtual resource blocks, and is used to communicate assignments to the users. The mapping between channel IDs and virtual resource blocks is defined using a channel tree. Each node in the tree is associated with a unique channel ID, and each base node is mapped to a virtual resource block. 

Frequency hopping is implemented by having time varying mapping from the virtual resource blocks to contiguous physical subcarriers (physical resource blocks).

Uplink resource assignments can be conveyed to the users on the downlink shared control channel, and need to contain the following information:
· MACID
· Unique user identifier in a cell
· Channel ID
· Specifies a set of resource blocks through a channel tree
· Packet format
· Specifies the coding/modulation to be used for transmission on the assigned resource
· Persistence
· Specifies if the assignment is for only one encoder packet, or for extended duration
· Supplement assignment
· Specifies whether the assignment should replace or supplement the existing assignment for the relevant HARQ interlace
· Indication of TTI duration of current allocation
· Indication on whether an adjustment of the UE transmission timing is included in this message or not
· If the UL timing adjustment is included as part of the message, the value of the adjustment has to be signalled.

When assignment is received, if the MACID is matching the user’s MACID, then the specified channel ID either replaces or supplements the user’s assignment on the corresponding HARQ interlace, depending on the supplement assignment field. If the assignment is received while a packet is in transmission on the relevant interlace, then user stops transmitting the current packet, updates the assignment for the interlace, and starts with the new packet. If the specified channel ID is reserved for deassignment, the assignment for the relevant interlace is expired.

If the MACID is not matching user’s MACID, and if the specified channel ID conflicts with the user’s current assignment for the relevant interlace, then all conflicting resource blocks are removed from the user’s assignment.
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