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1 Introduction

 In this paper, new DRX parameters and enhancement on IDC is mainly described. And implementation guideline in DRX operation for IDC TDM solution is proposed.
2 60ms and 102ms DRX cycle

 For IDC purpose, 60ms and 102ms DRX cycle was proposed. In the assumption of on-going IDC problem occuring, 60ms would be needed to apply TDD configuration 6 to the UE with BT voice traffic [2] (maybe BT slave mode) and 102ms would be useful for handling proper beacon receiption on WiFi side [3].
 However, these cycles would have a problem for operation, since legacy DRX cycles are factors of 10240ms. When system frame number is wrap-arounded, there is no change of DRX start offset. Meanwhile, since 60ms and 102ms are not factors of total system subframe number 10240ms, when system frame number is wrap-arounded, the modification of DRX start offset would be required as depicted in Figure 1.
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Figure 1: DRX start offset changing when SFN being wrap-arounded

 In order to resolve this problem, two possible approaches exist: 1) New DRX start offset calculation and 2) RRCConnectionReconfiguration every 10s (10240ms).

1) New DRX start offset calculation
New DRX start offset calculation equation could be suggested as following. In Figure 1, what we want to calculate is A’ and, simpley, we can get the value of A’ through C-B. The equation is constructed with DRX terminology as following;
wrap_arounded_drxStartOffset(k) = longDRX-Cycle – {(10240-wrap_arounded_drxStartOffset(k-1)) modulo (longDRX-Cycle)}

wherein wrap_arounded_drxStartOfsset(0) = drxStartOffset;
 However, this change have a risk with other operation related to DRX, e.g. CQI/PMI/PTI/RI transmission, handover, and so on. If the solution is adopted, checking whether there is no error case with regard to other related operation or not should be preceded.
Observation 1: This kind of DRX enhancement could have a risk with related other operation (e.g. CQI/PMI/PTI/RI transmission, handover, and so on.).
2) RRCConnectionReconfiguration every 10s (10240ms)

 For compensating the change of DRX start offset, RRCConnectionReconfiguration with updated DRX start offset would be transmitted every 10s (10240ms) to UE. This approach is very simple but signalling overhead seems to be too big. Further, some delays due to RRCConnectionReconfiguration signalling probably cause an additional performance degradation in UE being on TDM-wise IDC avoidance too often.
Observation 2: RRCConnectionReconfiguration every 10s (10240ms) seems to be too redundant and cause too often performance degradation.

 By above two observations, we think that introducing new non-factorized type of DRX cycle parameters as for maximum system frame number (10240ms) is not recommended within Rel-11 timeline. Hence, TDD config 6, where 60ms DRX cycle is needed, is proposed to be excluded in Rel-11 IDC configuration.
Proposal 1: If the non-factorized type of values as for maximum system frame number (10240ms) is required in view of general DRX enhancement (e.g. EDDA, HetNet mobility issue, and so on), it would be rediscussed in later release. For IDC, TDD config 6 is postponed for later release.
3 Other implementation guideline
1) CQI masking

 In the existing DRX, if CQI masking (cqi-Mask) is setup by upper layer, CQI/PMI/RI/PTI transmission on PUCCH is allowed only while onDurationTimer is running [8] . This CQI masking could be reused for IDC DRX operation with predictable period [1].
Proposal 2: In IDC DRX, CQI masking should be setup for predctable Active Time.

2) SPS transmission

In the existing DRX, SPS transmission would be allowed even during non-Active Time. For this transmission, UE could use autonomous denial scheme if ISM QoS degradation is prevented.
Proposal 3: In IDC DRX, SPS transmission during non-Active Time could be denied autonomously in order to prevent QoS degradation in ISM side.

4 Conclusion

Following proposals is are made in this paper;

Proposal 1: For IDC, TDD config 6 is postponed for later release. If the non-factorized type of values for maximum system frame number (10240ms) is required for general DRX enhancement (e.g. EDDA, HetNet mobility issue, and so on), it would be rediscussed in later release.
Proposal 2: In IDC DRX, CQI masking should be setup for predctable Active Time.
Proposal 3: In IDC DRX, SPS transmission during non-Active Time could be denied autonomously in order to prevent QoS degradation in ISM side.
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