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Source: 


ZTE

Title: 



On LS for the CIF application cases in SPS scheduling
Document for:
Discussion and Decision

1 Introduction
RAN2 has discussed whether if LTE-A system only allow SPS to be configured in the PCC. It is decided for the simplicity that SPS is configured only in the PCC. 
The remaining issue left for RAN1 is, whether UE does not need to monitor SPS C-RNTI in other CC than PCC. This issue is understood as justification of benefit of cross-carrier scheduling with SPS DCI.
In LS [1] the question is asked:
To RAN1 group.

ACTION: 

RAN2 kindly asks RAN1 to take into account for their work RAN2 decision that SPS is configured only in PCC. It is also requested to answer if it is a valid assumption that UE needs to monitor SPS C-RNTI only in the PCC.
2 Discussion
All through the discussion, RAN1 has not differentiated the normal C-RNTI and SPS C-RNTI for CIF application. The current assumption for CIF application is for both. In general, the advantage for using CIF should be guaranteed by applying it for both SPS and normal C-RNTI
2.1 UL/DL Linkage of PCC
Our understanding is RAN2 has decided to reuse existing linkage method for PCC. This linkage is a cell common configuration among the belonging carriers. A UE has to be configured with one of those UL/DL pair for PUSCH/PDSCH transmission.
2.2 Cross-carrier scheduling for SPS data
The current working assumption of RAN1 only allow a PDSCH been pointed by one PDCCH CC. For a multiple-carrier cell, only one CC for a UE can schedule SPS. There are two possibilities of SPS scheduling: Allowing PDCCH from the PCC only; Allowing PDCCH from PCC or SCC configured by higher layer. The second possibility need be justified by the current proposed solutions for use case and analysis is given here.
Figure 1 shows an example of CC configuration for het-net scenario. The CC2 is traditional high power CC. For macro cell transmission, this CC can transmit unlimited power to archive best capacity. Comparing SPS scheduling with dynamic scheduling, the RB resources are relative constant. The traffic quality is ensured by power control. Thus, for pico cell, VoIP data are typically configured in this CC for better service quality. The SPS may need to be scheduled from CC1 and CC3 in pico cell, which may not transmit PDCCH in CC2 for high interference. This may depends on scheduling strategy. For very light load case, SPS PDCCH and PDSCH can be put into a low power CC with large RB allocation.
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Figure 1 CC configuration of Heterogeneous Networks and cross-carrier scheduling
As another example of cross-carrier scheduled SPS, the CC1 data can be scheduled from CC2. Note this is very limited case for it can only apply for UEs far from low power cell.

One of key point for introducing SPS is that the dynamic scheduling PDCCH could not meet the requirement of large number of voice users. In het-net scenario, PDCCH is further limited for some CC may not be able to configure with SPS. Non-support of CIF SPS will result even further restriction of SPS scheduling. The impact of exhausting PDCCH requires more quantized analysis.

Another issue need consideration is the Blind Decoding. To reduce BD, CIF field must be kept in the DCI of UE specific search space if it is been configured with CIF. It is not reasonable to remove the field when it is SPS scheduling　and keep the field when it is dynamic scheduling. Network side should always set CIF in SPS to point to the PCC. Further assumption for that SPS PDCCHs stick to PCC need justification. 
3 Conclusion
In this contribution, we provide our analysis for the CIF application cases for SPS. Further restricting PDCCH in PCC will disable some interference coordination methods. RAN1 has not made any decision for removing those cases. Also, the blind decoding and scheduling issue are touched. As conclusion for this point, we suggest RAN1 reply the LS with the following as understanding of the issue:
· For the case that PDCCH of PCC may suffer strong interference, the systems need not to prohibit the cross-carrier scheduling for SPS. For the case that PCC is always in CC with low interference,  cross-carrier scheduled SPS may not needed, 
· The CIF field should be always enabled in UE specific way, whether the eNodeB schedule the SPS in PCC or not.
4 Reference
[1] R2-102654 LS on Primary Component Carrier and Semi Persistent Scheduling, RAN2
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