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Proposed Baseline Content on the Uplink Control Structure for the 802.16m SDD
Roshni Srinivasan, Andrea Bacioccola
Project 802.16m UL Control Rapporteur Group Chairs
Introduction

Text to be included in Section 11 of the 802.16m System Description Document (SDD) ‎[1] under the UL Control Structure section is proposed in this contribution. Input from TGm members’ contributions on the 802.16m UL control structure in session #55 ‎[2], as well as contributions and discussions in the UL Control Rapporteur Group ‎[3] are captured. 
Editors’ Notes

In order to provide a general framework for the DL control structure, content in this contribution has been organized by function. Reference to specific solutions and terminology associated with these solutions has not been included. Text describing procedures for implementation has also not been included. 
Black font is used for consolidated text. Alternatives that require further harmonization or resolution by TGm are identified by colored, bracketed text and relevant editors’ notes.
Dependencies on text in other sections of the SDD that are still under development have been captured in notes wherever applicable.
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11.x UL Control Structure 
Details of the UL control structure are described in the following sections.
11.x.1. UL Control Information Classification 
The UL control channels carry multiple types of control information to support physical layer procedures. Information carried in the control channels is classified as follows.
Editors’ Notes: 

Text included in this section depends on SDD text being developed by other Rapporteur Groups (MIMO, HARQ).

11.x.1.1. Channel quality feedback 
Channel quality feedback provides information about channel conditions as seen by the MS. This information is used by the scheduler for link adaptation, resource allocation, power control etc. Channel quality measurement includes narrowband and wideband measurements. CQI feedback overhead reduction is supported through differential feedback, a tree structure or other compression techniques. Examples of CQI include Physical CINR, Effective CINR etc. Channel sounding can also be used to measure channel quality.
11.x.1.2. MIMO feedback 
MIMO feedback provides spatial characteristics of the channel that are required for MIMO operation. The precoder matrix index, precoding vector index, rank adaptation, channel covariance matrix elements, eigenvectors and channel sounding are examples of MIMO feedback information. 
11.x.1.3. HARQ feedback 
HARQ feedback (ACK/NACK) is used to acknowledge DL transmissions. Multiple codewords can be acknowledged in a single ACK/NACK transmission.
11.x.1.4. Synchronization 
UL synchronization signals are needed to acquire UL synchronization during initial access or handover and also to periodically maintain synchronization. This includes reference signals for measuring and adjusting the uplink timing offset. 
11.x.1.5. Bandwidth request 
Bandwidth requests are communicated through indicators or messages. Bandwidth request messages can include information about the status of queued traffic at the MS such as buffer size and quality of service.  
11.x.1.6. MBMS feedback 
Editors’ Notes :

This section is a placeholder for text to be developed based on SDD text that will be added to Section 15 of the SDD (Support for Enhanced Multicast Broadcast Service).  

11.x.2. UL Control Channels
Editors’ Notes: 

Text included in this section depends on SDD text being developed by other Rapporteur Groups (MIMO, HARQ).

11.x.2.1. UL Fast Feedback Channel 
The UL fast feedback control channel carries channel quality feedback and MIMO feedback. Transmission of UL bandwidth request information and [HARQ feedback] on the UL fast feedback control channel control is FFS. 
Editors’ Notes:
Two options have been proposed for the structure of the fast feedback control channel. One of the two proposed options must be selected.

Option 1 (identified by blue text): No classification into primary and secondary fast feedback channels, no additional text needs to be added in this section in support of this option.
Option 2 (identified by red text): Classification of the feedback control channel into primary and secondary feedback control channels. The following text needs to be added in support of this option.
[The UL primary fast feedback control channel provides wideband channel quality feedback information. The UL secondary fast feedback control channel carries narrow-band channel quality feedback information].
11.x.2.1.1. Multiplexing with other control channels and data channels
The UL fast feedback control channel is FDM with other UL control and data channels.

The UL fast feedback control channel starts at a pre-determined location, with the size defined in a DL broadcast control message. Fast feedback allocations to an MS can be periodic and the allocations are configurable. For periodic allocations, the specific type of feedback information carried on each fast feedback opportunity can be different.
Editors’ Notes:
The following text is consistent with each of the options proposed for the structure of the fast feedback control channel in 11.x.2.1. Relevant text corresponding to the option selected in 11.x.2.1 must be added in this section.
Option 1: 

[The UL fast feedback control channel carries multiple feedback channels, each of which contains one or more types of fast feedback information.

{TDM /FDM } {CDM} is used to multiplex feedback channels from different users.]
Option 2: 

[The primary and secondary UL fast feedback control channels carry multiple feedback channels, each of which contains one or more types of fast feedback information. 
Multiplexing of primary and secondary feedback channels for different users is TBD.]
11.x.2.1.2. PHY structure 
Editors’ Notes:
The following text is consistent with each of the options proposed for the structure of the fast feedback control channel in 11.x.2.1. Relevant text corresponding to the option selected in 11.x.2.1 must be added in this section.
The transmission format and resource blocks/pilot structure/resource mapping are addressed separately in each option.
Option 1: 
[A fixed MCS is used for transmission of the UL fast feedback control channel. 
The structure of UL fast feedback control channel resource blocks, pilots and resource mapping are TBD.]
Option 2: 

[A fixed MCS is used for transmission of the primary UL fast feedback control channel. Transmission on the secondary UL fast feedback control channel is event driven and the MCS is {FFS} {adapted according to channel conditions}. 
The structure of the resource blocks, pilots and resource mapping for the primary and secondary UL fast feedback control channels are TBD.]
11.x.2.2. UL HARQ Feedback Channel 
This channel is used to carry HARQ feedback information.
11.x.2.2.1. Multiplexing with other control channels and data channels 

The UL HARQ feedback control channel starts at a pre-determined offset with respect to the corresponding DL transmission.
The UL HARQ feedback channel is FDM with other control and data channels. 
Editors’ Notes:
Two options have been proposed for the multiplexing of multiple HARQ feedback control channels. One of the two proposed options must be selected.

Option 1 (identified by blue text): 
[TDM/FDM is used to multiplex multiple HARQ feedback channels.]
Option 2 (identified by red text): 
[CDM used to multiplex multiple HARQ feedback channels.]

11.x.2.2.2. PHY structure 

[The UL HARQ feedback control channel is transmitted with a fixed MCS.]
The structure of UL HARQ feedback control channel resource blocks, pilots and resource mapping are TBD.
Editors’ Notes:
The following text is consistent with option 2 proposed for the multiplexing of multiple HARQ feedback control channels in 11.x.2.2.1. If option 2 is selected in 11.x.2.2, this text must be added.
[The design of the spreading code used to multiplex multiple HARQ feedback control channels is TBD.]
11.x.2.3. UL Sounding Channel
The UL sounding channel is used by an MS to send a sounding signal for acquiring UL channel information at the BS.

11.x.2.3.1. Multiplexing with other control information and data 
For a TDD system, the BS can configure an MS to transmit an UL sounding signal or pilots on specific UL sub-bands.  The sounding signal is transmitted over predefined subcarriers within the intended sub-bands.  The periodicity of the sounding signal for each MS is configurable. 

The UL sounding channel is FDM with other control and data channels.

11.x.2.3.2. PHY structure 

Multiple antennas are supported to provide full MIMO channel information for DL transmission. Power allocation, sounding sequence design and mapping to subcarriers is TBD. 
11.x.2.4. UL Ranging Channel 
The UL ranging channel is used for UL synchronization. A random access procedure, which can be contention based or non-contention based is used for ranging. Contention-based random access is used for initial ranging, periodic ranging and handover. Non-contention based random access is used for periodic ranging and handover. 
11.x.2.4.1. Multiplexing with other control channels and data channels
The UL ranging channel starts at a pre-determined location with the configuration defined in a DL broadcast control message.
The UL ranging channel is FDM with other UL control and data channels. 
11.x.2.4.2. PHY structure
The structure of UL ranging channel resource blocks, pilots and resource mapping are TBD. 
The ranging sequence design and mapping to subcarriers are TBD. [The ranging sequence can be defined per user class, per service class and per sector. Users are classified based on operator-specific network performance requirements and service level agreements.]
11.x.2.5. Bandwidth Request Channel
Contention based [or non-contention based] random access is used to transmit a bandwidth request indicator on this control channel. [Inclusion of addition information in a bandwidth request indicator such as bandwidth request size, MS-ID, flow identifier, UL transmit power report and CINR report is FFS.]
11.x.2.5.1. Multiplexing with other control channels and data channels

The bandwidth request channel starts at a pre-determined location with the configuration defined in a DL broadcast control message.
The bandwidth request channel is FDM with other UL control and data channels.

11.x.2.5.2. PHY structure 

The structure of bandwidth request channel resource blocks, pilots and resource mapping are TBD. The ranging sequence design and mapping to subcarriers are TBD. [The ranging sequence can be defined per user class, per service class and per sector. Users are classified based on operator-specific network performance requirements and service level agreements.]
11.x.3. UL Inband Control Signaling



UL control information can be multiplexed with data on the UL data channels as MAC headers or MAC management messages. Inband control signaling can contain information such as UL bandwidth requests or bandwidth assignment updates.
11.x.4. Mapping of UL control information to UL control channels
Editors’ Notes: 
This table needs to be updated as the mapping of UL control information to UL control channels is developed.

	Information 
	Channel

	Channel quality feedback 
	UL Fast Feedback Channel

	MIMO feedback 
	

	[HARQ feedback FFS]
	

	Bandwidth request FFS
	

	HARQ feedback 
	UL HARQ Feedback Channel

	Sounding 
	UL Sounding Channel

	Synchronization 
	UL Ranging Channel 

	Bandwidth request 
	Bandwidth Request Channel 

	
	Mapping to other control channels (e.g. Fast Feedback) FFS

	
	UL Inband Control Signaling

	MBMS feedback
	FFS





































































  


