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1.
Introduction
The principles for the optimization of uplink scheduling was agreed in RAN2#58 and the agreement was captured in the text proposal in [1]. The agreed text, as captured in TS 36.300 [2], is shown in section 5 for reference. The agreed text does not explicitly allow or forbid blind decoding in uplink. To ensure an efficient operation of the semi persistent scheduling in uplink we propose to agree that blind decoding in uplink shall be possible and clarify the text in TS 36.300 accordingly.

2.
Discussion
2.1
Reasons for blind decoding

If only a single resource can be configured in uplink, the uplink optimization would not be very efficient. One reason is that the size of the payload for e.g VoIP bearers is varying. With header compression a small number of uncompressed headers  are initially sent to establish the context for a new flow, and larger  headers can be used to update the context value for one or more fields or  possibly to recover from partial or complete loss of synchronisation (varying packet sizes can also be expected for other real time services e.g. video). 

If the resource is configured to match the largest possible VoIP packet, this would result in padding in the vast majority of the transmissions. If, on the other hand, the resource is configured to match the minimum packet size, all other packet sizes would need to involve a two step scheduling where the packet is segmented into the persistent resource and the remaining part of the packet is dynamically scheduled (causing delay and overhead). A more efficient approach would be to allow a few (3-4) different packet sizes and let the UE select the one that fits best to the payload size.

We therefore propose that it shall be possible to configure a small number (e.g. 4) different resources in the UE and that the eNB shall perform blind decoding among these.

2.2
eNB impact

An argument that has been raised against blind decoding is the increased processing requirements in the eNB. It should here be noted that it is the eNB that configures the semi persistent resources. I.e. if an eNB does not support blind decoding, or only blind decoding of e.g. 2 different formats, it is up to the eNB to configure the semi persistent resources to fit the decoding capabilities.
It shall also be noted that even if e.g. 4 different resources/formats are configured the eNB does not need to try with all configured resources at every reception. A strategy that e.g. first tries with the resource/format that was used for the previous received packet would in many cases be able to decode the packet with the first attempt. The processing requirement is thus not linear with the number of configured formats. 
2.3
UE impact 
The UE is not impacted by the uplink blind decoding as such. The only impact is that the UE needs to select one of the configured resources instead of a single resource. This impact is deemed to be very small.
3.
Conclusion
To ensure an  efficient operation of the semi persistent scheduling in uplink we propose to modify the text in TS 36.300 and clarify that more than one resource can be configured. The impact on UE and eNB complexity is marginal.
A text proposal is seen in section 5. 
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5.
Text proposal to 36.300
11.1.2
Uplink Scheduling

In the uplink, E-UTRAN can dynamically allocate resources (PRBs and MCS) to UEs at each TTI via the C-RNTI on L1/L2 control channel(s). A UE always monitors the L1/L2 control channel(s) in order to find possible allocation for uplink transmission when its downlink reception is enabled (activity governed by DRX).

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(s). In case several  MCSs have been preconfigured, the UE selects a suitable MCS and the eNB performs blind decoding of the preconfigured MCSs. 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.
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