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1. Introduction

It has been agreed that the SPS is only configured on UL/DL PCC. In this contribution, the topic is further studied with main focus on SPS grant configuration/reconfiguration/release and relationship between SPS and Dynamic Scheduling (DS). 
2. Discussion
2.1 SPS grant configuration/reconfiguration/release
In Rel-8, SPS configuration consists of the configuration of SPS C-RNTI and SPS period and resource assignment for SPS grant. The SPS C-RNTI and SPS period is configured by RRC while the resources for UL/DL SPS is assigned using PDCCH over SPS C-RNTI. The SPS C-RNTI is used to uniquely identify SPS grant of a UE. Taking into account the agreement that only one UL and DL SPS grant is configured per UE for LTE-A, it is natural that only one SPS C-RNTI is needed per UE.  The unique SPS C-RNTI can identify the SPS grant without any ambiguity regardless of whether PDCCH addressing SPS C-RNTI is sent on PCC or SCC.  
In last RAN1 meeting, it is agreed that each PDSCH/PUSCH CC can be scheduled only from a single DL CC, i.e. the UE only monitors PDCCH on one DL CC for each PDSCH/PUSCH CC. Two alternative configurations have been identified for the UL/DL scheduling using PDCCH with and without CIF indication. The two alternatives are illustrated in Figure 1 for a UE configured for two CCs.
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Figure 1

In the last RAN2 meeting, a LS is sent to RAN1 regarding the possibility for limiting SPS C-RNTI on PCC.  If there is no limitation for SPS C-RNTI on any CC identified by RAN1 and Alt1 of Figure 1 is configured for scheduling, a PDCCH addressing to SPS C-RNTI can be sent over any active DL CC (CC1 or CC2 in the example). Considering that the SPS resource reconfiguration and explicit release of SPS is not so frequent, PDCCH overload due to the SPS resource (re)configuration is not identified. Considering that SPS resource is configured on PCC, it is logical to limit the PDCCH addressing to SPS C-RNTI on PCC if Alt1 is configured for scheduling.
For Alt2 in Figure 1, PDCCH is limited to one configured CC for each PDSCH/PUSCH CC.  RAN1 has not made decision to limit the PCC scheduling using PDCCH on the PCC. Therefore, it is possible that UL/DL grant for PCC may be transmitted on PDCCH of a SCC. In such a configuration, PDCCH addressing to SPS C-RNTI should also be limited to the same SCC. PDCCH addressing to SPS C-RNTI does uniquely identify the SPS messages which are applicable on PCC. Therefore, CIF to indicate the grant is corresponding to PCC is not required for PDCCH addressing to SPS C-RNTI. 

Proposal 1: PDCCH addressed to SPS C-RNTI shall be transmitted only on PCC if Alt1 of Figure 1 is configured for PDCCH transmission. If Alt2 of Figure 1 is configured for PCC scheduling using PDCCH on SCC, PDCCH addressed to SPS C-RNTI shall be transmitted on the configured PDCCH of SCC. CIF indication is not required.
2.2 Dynamic scheduling and SPS 
In Rel-8, receiving the PDCCH over C-RNTI at the SPS subframe, the configured SPS grant will be overridden by the DS grant in this TTI. This overriding is only valid in the current SPS subframe and UE resumes to the configured SPS grant in the following SPS subframe. In Rel-8, single grant is available in a TTI and only one TB is transmitted in a TTI. In contrast to Rel-8, there is possibility for transmitting multiple MAC PDUs hence multiple TBs per TTI in Rel-10. Considering the multiple TBs per TTI, there are four options to be considered for dynamic scheduling and SPS in Rel-10.

Option 1: SPS grant is not overridden by the dynamic scheduling grant. 

Option 2: SPS grant is overridden by the dynamic scheduling grant on PCC.
Option 3: SPS grant is overridden by the dynamic scheduling grant on any CC.
Option 4: Network control of SPS grant overridden by the dynamic scheduling grant on any CC.

Even though, Rel-10 supports multiple TBs in a TTI, there will only be one MAC PDU hence TB per CC in a given TTI. If both dynamic schedule grant and SPS grant are available on PCC in the same TTI, multiple TBs per CC in a given TTI is required for the transmission. This requires significant modification to the specification and change to the agreement made in the last meeting. Therefore, option 1 is not possible for SPS in Rel-10.

In option 2, SPS is overridden by the dynamic scheduling grant on PCC. However, the SPS is not overridden by the dynamic grant on SCC. If there is a dynamic scheduled grant on SCC and SPS on PCC in a given TTI, the UE and the eNB should consider this as multiple grant scenario. 
SPS is designed for VOIP application in mind, which has a certain characteristics. The packets are considered to be small and equal size and arrive in periodic intervals. If the similar applications are foreseen to be supported with SPS in Rel-10, the grant assigned for SPS will generally be small. The network has knowledge of the SPS allocated for UE when it schedules the UE for dynamic grants. Therefore, it is possible for the network to assign enough resources for the dynamic scheduled grant to accommodate the data in the buffer. Thus, SPS can be overridden by the dynamic scheduled grant on any CC (option 3). Option 3 also provides scheduling flexibility and may also simplify the UE/network processing due to the reduction of number of MAC PDUs.  
In option 4, the network informs the UE of SPS grant overridden by a dynamic scheduled grant when the DS grant is assigned. If large amount of resources are assigned for the SPS grant, the network could allow the UE to use the assigned SPS grant as same time as the dynamic scheduled grant in the same TTI.  If the SPS grant is small, the network could override the SPS grant with the dynamic scheduled grant. The dynamic scheduled grant on the PCC shall always override the SPS grant.  Even though option 4 provides scheduling flexibility, this requires additional signalling to inform the UE of whether to use or not to use the SPS grant together with the dynamically scheduled grant in the same TTI. The complexity of signalling design and standard impact do not justify the scheduling flexibility gain, therefore, option 4 should not be considered for Rel-10.
Proposal 2: RAN2 is requested to discus SPS grant override by dynamic scheduling grant in CA. Either option 2 (SPS grant is overridden by the dynamic scheduling grant on PCC) or option 3 (SPS grant is overridden by the dynamic scheduling grant on any CC) should be decided for the SPS overriding by dynamic grant.
3. Conclusion

In this contribution, SPS grant configuration/reconfiguration/release and SPS grant override by dynamic scheduled grant in CA were discussed. RAN2 is requested to agree on the following two proposals.
Proposal 1: PDCCH addressed to SPS C-RNTI shall be transmitted only on PCC if Alt1 of Figure 1 is configured for PDCCH transmission. If Alt2 of Figure 1 is configured for PCC scheduling using PDCCH on SCC, PDCCH addressed to SPS C-RNTI shall be transmitted on the configured SCC for transmission of PDCCH . CIF indication is not required.
Proposal 2: RAN2 is requested to discus SPS grant override by dynamic scheduling grant in CA. Either option 2 (SPS grant is overridden by the dynamic scheduling grant on PCC) or option 3 (SPS grant is overridden by the dynamic scheduling grant on any CC) should be decided for the SPS overriding by dynamic grant.
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