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1
Introduction
Semi-persistent scheduling is agreed in the Stage 2 TS 36.300 [1] as an optimized scheduling scheme mainly for VoIP services in both DL and UL. This contribution is aiming to discuss some details regarding persistent resource allocation scheme for UL VoIP scheduling.
2 Semi-Persistent Scheduling
2.1
Agreement captured in TS 36.300
Semi-persistent scheduling as agreed in the Stage 2 for the uplink is copied below:

In addition, E-UTRAN can allocate a predefined uplink resource for the first HARQ transmissions and potentially retransmissions to UEs. In the sub-frames where the UE has been pre-assigned resource, if the UE cannot find its C-RNTI on the L1/L2 control channel(s), an uplink transmission according to the pre-defined allocation that the UE has been assigned in the TTI can be made. The network performs decoding of the pre-defined PRBs according to the pre-defined MCS. Otherwise, in the sub-frames where the UE has been pre-assigned resource, if the UE finds its C-RNTI on the L1/L2 control channel(s), the L1/L2 control channel allocation overrides the pre-defined allocation for that TTI and the UE’s transmission follows the L1/L2 control, not the pre-defined allocation. Retransmissions are either implicitly allocated in which case the UE uses the pre-defined allocation, or explicitly allocated via L1/L2 control channel(s) in which case the UE does not follow the pre-defined allocation.

2.2
How does E-UTRAN allocate the predefined uplink resource?

As in section 2.1, E-UTRAN can allocate a predefined UL resource for the first HARQ transmissions. However, how this predefine resource is allocated has not been decided. For uplink, since resources allocated to a certain UE cannot be utilized by another UE when it is not used, talk spurt based resource allocation would be necessary. As NTT DoCoMo mentioned in [2], this implies that reconfiguration of persistent resource allocations can occur quite frequently, and allocation by RRC signalling does not seem to be an appropriate solution. Instead, allocation should be performed by L1/L2 control channel.

When persistent resource is allocated for VoIP talk spurts, the resource should be released when the talk spurt ends and transition to silent period occurs in order to avoid unutilized UL resources. In reverse, when a silent period ends and transition to VoIP talk spurt occurs, eNB should allocate persistent resource for the talk spurt. In order to keeping synchronization of persistent scheduling with eNB, UE needs to recognise which granted resource through UL grant after the transition to talk spurt is granted for VoIP packets and persistent purpose. But as agreed in TS 36.300, UL grant is per UE, if persistent resource is granted together with other resource, it is a trouble for UE to recognise which resource block(s) within a sub-frame is persistent resource, so we proposed persistent resource allocation should be carried by a single UL grant. 
Proposal 1: Persistent resource allocation should be carried by a single UL grant.
In order to recognise the persistent RBs within a sub-frame, UE needs to recognise whether a UL grant is for persistent resource or not first. But how can UE recognise a UL grant is for persistent resource. From our point of view, there may be two approaches to indicate a persistent resource allocation.
· To define a special UL grant for persistent resource. There may be an indicator for this purpose in UL grants. UE can learn a persistent resource allocation when a special UL grant is received.
· To maintain UL persistent scheduling synchronisation even in UL VoIP silent state. When eNB detects the transition to talk spurt, it allocates persistent resource only in synchronized UL sub-frames where the duration from the last persistent grant in last talk spurt is multiple times of persistent scheduling interval. Actually eNB doesn’t allocate any persistent resource in VoIP silent state. From UE point of view, after its transition to talk spurt and some delay such as transition detection, indication and scheduling handling etc., UE thinks the first allocation in a synchronized sub-frame is persistent resource allocation.
If it is possible to define a special UL grant, option 1 is simpler; Otherwise option 2 is advisable.
Proposal 2: To define a special UL grant or maintain UL persistent scheduling synchronisation even in UL VoIP silent state for identification of persistent resource allocation.
3
Conclusion
Two proposals were made to allocate predefined resource for UL VoIP scheduling.
Proposal 1: Persistent resource allocation should be carried by a single UL grant.

Proposal 2: To define a special UL grant or maintain UL persistent scheduling synchronisation even in UL VoIP silent state for identification of persistent resource allocation.
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