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1 Introduction

The aim of persistent scheduling is to enable regular resource assignments to be configured with a low control signalling overhead. 

In RAN2#61bis in Sevilla, it was agreed that RRC signalling will be used for initial configuration of persistent scheduling in both uplink and downlink. The initial configuration would include the period of the persistently-scheduled resources, and, for the downlink, the HARQ process IDs of the persistently-scheduled resources. RRC signalling can also deconfigure a persistent schedule. 
It was also agreed that the PDCCH will be used for persistent resource activation/de-activation. This appears to include configuring the transport format (RB allocation and MCS) for the persistent allocation, by means of a DL or UL resource grant message. 

A method is needed to enable the UE to distinguish between normal PDCCH resource grant messages and PDCCH resource grant messages which are for configuring a persistent allocation. 
2 Use of PDCCH DL Resource Grant for DL Persistent Allocation

For the DL, it is proposed in [1] to use the HARQ process ID as an implicit indicator that a PDCCH DL grant relates to a persistent allocation:  the initial RRC signalling would indicate the HARQ processes which were reserved for persistently-scheduled transmissions, and any PDCCH DL grant indicating one such HARQ process ID would be interpreted as applying to the persistent schedule. Subsequent PDSCH transmissions on that HARQ process would use the same transport format and would not be accompanied by PDCCH signalling. However, the UE would still have to monitor the relevant set of PDCCHs in case of any change to the persistent allocation, or a non-persistent allocation. 
Considering that persistent scheduling is primarily aimed at low-data rate services such as VoIP, when a large number of users are likely to be scheduled simultaneously and it is therefore important to minimise the control signalling overhead in in order to maximise the number of users per cell (e.g. by configuring a low number of OFDM symbols for the PDCCH), we propose that only the compact DL resource assignment (format 1A) is used for configuration/modification of a persistent allocation. 
The proposal to use the HARQ process number to indicate implicitly that the message applies to a persistent allocation would avoid the need to add any additional PDCCH bits for this purpose. Alternatively, RRC signalling could be used to configure a persistent allocation in terms of a specific pattern of subframe numbers independently of the HARQ process numbers; this would avoid difficulties if the periodicity of the source data packets did not happen to coincide with the HARQ process periodicity. Either way, it seems that no additional bits would be needed on the PDCCH. 
3 Use of PDCCH UL Resource Grant for UL Persistent Allocation

For the UL, it is proposed in [2] to use one RSN/RV ID to imply that a PDCCH UL grant relates to a persistent allocation, if persistent scheduling has been configured by RRC signalling. 

However, this implies a modification to the HARQ operation for all UL transmissions from a UE whenever a persistent scheduling is configured for that UE. 
An alternative method would be to adopt the same approach as for the DL – namely to use RRC signalling to configure certain HARQ processes or a specific pattern of subframes for persistent scheduling, and then any PDCCH UL grants corresponding to that HARQ process would be interpreted as applying to the persistent schedule. 
As the HARQ processes are synchronous in the uplink, and the UL grant message therefore does not contain an explicit HARQ process ID, the HARQ process number method would imply that UL grant messages in certain TTIs correspond to a persistent allocation (if persistent scheduling has been configured by RRC signalling). This gives the same degree of flexibility as in the DL, and avoids any modifications to the HARQ operation. 
4 Deactivation of Persistent Allocations

Several companies have proposed that a persistent allocation should be deactivated during silence periods in speech, to save resources. 

A straightforward way to achieve this would be to send a grant message corresponding to the relevant HARQ process with a resource allocation size of 0. 

We therefore propose that the PDCCH message formats 0 and 1A should be able to indicate “0 RBs” as one possible RB allocation. 

5 Conclusion

We propose:

· Persistent allocations are defined by RRC signalling for both UL and DL, in tems of a pattern of subframes (which may or may not be related to HARQ process numbers). 

· No additional bits are therefore needed in any of the PDCCH resource grant messages to indicate that the resource grant applies to a persistent allocation. 

· For DL persistent allocations, only the compact DL resource assignment (format 1A) is used for configuration/modification of a persistent allocation. 
· For UL persistent allocations, format 0 is used for configuration/modification of a persistent allocation.  

· PDCCH message formats 0 and 1A should be able to indicate “0 RBs” as one possible RB allocation. 

· If this message is received for the relevant HARQ process it indicates that the persistent allocation should be deactivated.
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