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1. Introduction

In this contribution, we review the current agreement of HARQ reservation scheme for non-scheduled transmission and provide a potential simplification.
2. Current HARQ process management
RAN2 TS describes two separate layer HARQ process management scheme such that;
· SRNC HARQ management for non scheduled transmission
· UTRAN can restrict a non-scheduled MAC-d flow to use a limited number of HARQ processes in case of 2ms TTI.;
· UTRAN can reserve some HARQ processes for non-scheduled transmission (i.e. scheduled data cannot be sent using these processes, they are considered disabled) in case of 2ms TTI.
· Node B HARQ management for scheduled transmission
· in case of 2ms TTI, an HARQ process activation flag indicating if the Absolute Grant activates or deactivates one or all HARQ processes.
SRNC level HARQ management is introduced in order to provide efficient node B hardware resource management as well as uplink interference management. And node B level HARQ management is introduced for fast node B level scheduling of time division user multiplexing. Based on these, we can construct a table of relation between MAC-d flows and HARQ process as shown in the figure below:
[image: image1.emf]No Yes Yes NST MAC-d Flow ?

(In)Active HARQ 8

(In)Active HARQ 7

(In)Active HARQ 6

(In)Active Restricted HARQ 5

(In)Active HARQ 4

(In)Active HARQ 3

Always Inactive Restricted &

Reserved

HARQ 2

Always Inactive Restricted &

Reserved

Restricted &

Reserved

HARQ 1

- Y kbits/TTI X kbits/TTI NST 

Bit Rate

MAC-d 3 MAC-d 2 MAC-d 1 MAC-d Flow

LC4 LC 3 LC 2 LC 1 Logical Channel

No Yes Yes NST MAC-d Flow ?

(In)Active HARQ 8

(In)Active HARQ 7

(In)Active HARQ 6

(In)Active Restricted HARQ 5

(In)Active HARQ 4

(In)Active HARQ 3

Always Inactive Restricted &

Reserved

HARQ 2

Always Inactive Restricted &

Reserved

Restricted &

Reserved

HARQ 1

- Y kbits/TTI X kbits/TTI NST 

Bit Rate

MAC-d 3 MAC-d 2 MAC-d 1 MAC-d Flow

LC4 LC 3 LC 2 LC 1 Logical Channel

SRNC and Node B HARQ management

Restriction/Reservation, Activation/Deactivation


Notable aspects are: 

· for non-scheduled MAC-d flow, there are two sets of HARQ processes, reserved set and restricted set. 

· Reserved set for non-scheduled MAC-d flows cannot be used for scheduled MAC-d flows
· If a HARQ process belongs to a reserved set for a particular MAC-d flow, then it should belong to the restricted set for the same MAC-d flow. 
· Therefore the restricted set is superset of reserved set.
From above considerations, we question a simultaneous need for both restriction and reservation mechanism. 

· from node B hardware resource management point of view; 

transmission timing info can be derived from the reserved and restricted set. Hence if configured together, node B shall assume the worst case which is the restricted set.  

· From radio resource management point of view

like above, node B shall assume the worst case scenario due to nature of non-scheduled transmission. 

· From scheduled transmission point of view

UE and node B has to take into account the reserved set to avoid transmission of scheduled data. The impact is then reduction of data rate for scheduled transmission.

· From node B HARQ management point of view

When node B activates HARQ, it has to be aware of the reserved set otherwise it may assign resource for wrong HARQ process. 

Based on above arguments, we question the need for both reserved and restricted set of HARQ process for non-scheduled transmission. It give clearly more complexity than benefit we gain. In fact, allowing one scheme gives sufficient enough gain with reasonable complexity. One way forward, then, is to allow only restriction mechanism as shown in the figure below. This allows simple node B and SRNC interaction and no reduction of uplink scheduled data rate while providing the original intentions of both schemes.
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3. Conclusion
In this contribution, we examined the current agreements on HARQ process managements both by SRNC and node B. And we found that current HARQ reservation and restriction for non-scheduled transmission give unnecessary complexity without a major need of simultaneous HARQ reservation and restriction mechanism. Hence we proposed to “simplify” HARQ related procedure as follows:
· remove either HARQ reservation or HARQ restriction mechanism;
· our preference is to remove the HARQ reservation mechanism and therefore only allow SRNC to control HARQ restriction 
