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1.
Introduction
In the past meeting, RAN2 agreed to use persistent scheduling for both UL and DL.  
In this document, we discuss further on persistent scheduling.
2.
Discussion
2.1
What over Persistent Resource
The first aspect to look at is what can be transferred over persistently scheduled resources. Previous discussions, argument or simulation results on persistent scheduling mainly targeted VoIP. Following questions can be raised.

Persistently allocated radio resources can be assigned for other RBs than VoIP?

Even though the persistent scheduling is agreed for the need of VoIP, restricting the use only to VoIP seems not justified. Based on the policy of network or operator, other traffic channel or signalling radio bearer can benefit from persistent scheduling. In this case, valid time period information can be helpful.
When persistent radio resources are allocated for VoIP, the persistent resources can transport data for other RBs which are not configured with persistent resources? 
First of all, if the other RB has different QoS requirement than the VoIP, how the HARQ works? Maybe the HARQ operating point is different between radio bearers. For example, if the persistent resource for VoIP is configured with maximum one retransmission, this may be not enough for the RRC signalling bearer or TCP traffic. The parameter setting for persistent resource will be targeted for some specific bearer.
Secondly, packet fragmentation will be severe. One example is shown in figure 1 (a). Here it is assumed that a persistent resource is set to the typical VoIP packet size. As shown in the figure, if data from RBs other than the VoIP is allowed over persistent resources, all subsequent VoIP packets will be fragmented. Then, header overhead will increase. Furthermore, because more segments are needed for SDU reassembly, SDU loss rate will increase.

[image: image1.emf]Persistent 

Resource

VoIP VoIP SRB

VoIP

VoIP VoIP

Arrived 

packet

Persistent 

Resource

VoIP VoIP

SRB

VoIP

VoIP VoIP

Arrived 

packet

20ms

(a)

(b)


Fig 1 (a) Over-fragmentation (b) Delay increase
Third, delay will be introduced. As shown in figure 1 (b), if higher priority data takes up the persistent resources, the intended VoIP data will be transferred only after the higher priority ends. Then, SDU transfer will be delayed at least for the persistent resource allocation interval.
One can argue that it may be beneficial for urgent signalling such as SRB to use persistently scheduled radio resources assigned for other traffic. But normally the amount of radio resources for persistent scheduling is too small for traffic such as SRB and TCP. Accordingly, for fast transmission, anyway the UE may have to perform scheduling request procedure. And the HARQ operating point may not be relevant for SRB and TCP to use the resources for VoIP.
Conclusion

A separate persistent radio resources should be used for different radio bearers. I.e., one persistent resource configuration is used for only one RB.
2.2 Dynamic Scheduling in addition to Persistent
The amount of persistent resource will be similar to the packet size when the header compressor is in the second order state. Though compressed typical-sized packets will be expected in most of time, there are two types of data that arrives suddenly and the size is not typical. First type is VoIP related data such as Full header packet or RoHC feedback and the second type is non-VoIP data such as SRB message or TCP traffic.

Current section 11.1.2 of TS 36.300 states that “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.” Accordingly, if the eNB can allocate dynamic radio resource by L1/L2 control channel at proper time, the UE can handle the abrupt rush of data.
For this dynamic resources allocation to be useful, eNB needs information from the UE that the UE has more data than what can be handled by persistent resources. I.e, the eNB needs to know if there is other traffic than the compressed VoIP packet. Following options are foreseen for signalling from the UE to eNB:
· Option A: MAC in-band signalling over persistent resource 

In this method, MAC PDU over persistently scheduled resource includes scheduling request information. Based on the received information, the eNB can allocate more resources to the UE. But, due to the nature of MAC signalling, packet transfer will be delayed until successful decoding of MAC PDU is done at eNB. Also fragmentation of VoIP can not be avoidable. 
· Option B: RACH procedure

In this method, a RACH procedure for resource request is performed separately from the transmission over the persistent resource. I.e, when there is more data than can be handled by the persistent resource, the UE uses RACH procedure to request more resources. 
· Option C: Dedicated resource request channel
In this method, separate dedicated scheduling request channel is used when there is a packet that can not be completely transmitted over persistent resource. For example, the 1-bit dedicated SR resource can be allocated just before the persistent resource allocation timing. Thus, when there is more data than can be handled by the persistent resource, the dedicated SR is used to inform the eNB. Then eNB can revoke the persistent resource and schedule enough dynamic resource.
Because the timing of non-VoIP data generation is arbitrary, option A and option B seem to be undesirable because it introduces further delay. For VoIP related data, option C seems to be better if one-bit indicator timing is aligned to the persistent resource timing. I.e, if UE can transmit dedicate 1-bit SR indicator just before persistent resources, the eNB can send dynamic resource allocation to save the persistent resources. 
Conclusion

Scheduling request channel is allocated in addition to persistent resources for VoIP. Dedicate resource request channel is used for additional resource request in case that more data exist than what persistent resource can handle.
3.
Conclusion
It is proposed to discuss conclusion in above section 2.
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