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Introduction
In last RAN meeting, the remaining issue on performance part of UE power saving includes the following: [1]
· Whether and how to verify PDCCH-WUS performance
· Discussion on RRM test cases for RRM relaxation and maximum MIMO layer adaption.
In RAN1 #98b, one agreement was achieved as follows:
· TCI state and update mechanism for the CORESET(s) used for DCI format 3_0 follow Rel-15 procedures
In RAN2 #107, one agreement was achieved as follows:
· RLM and RRM measurements are not impacted by WUS design (i.e. the UE continues to measure the required reference signals as per RRM requirements)
In last RAN4 meeting, there were some agreements on these issues: [2]
· Issue 1: Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
a) Keep it open whether to introduce test cases or not
i) RAN4 will further discuss detailed test set-up (simulation assumption) considering test feasibility and also need to be checked from RRM aspect. 
ii) Make decision on whether introducing test cases in Q3 2020.
Moreover, the detail of core requirement for RRM relaxation has been agreed in [3].
This contribution provides our views on these issues.
Discussion on RLM/BFD related test cases for DCP
DCP is actually a DCI transmitted before DRX On-duration. For UE supporting such feature, the indication in DCP or the absent of DCP can cancel the next On-duration. If link quality is poor, i.e. SINR is low, such absence of DCP may be resulted from either misdetection the DCP or no transmission of DCP from network, which cannot be differentiated by UE. Therefore, the techniques to ensure link quality for PDCCH detection and deal with the case where SINR varies, i.e. RLM/BFD, need to be carefully reviewed. Based on RAN1 agreement and RAN2 agreement above, it can be interpreted as the RLM and BFD follow R15 procedure. In the latest version of TS 38.133, the requirements for RLM/BFD are not also changed. In our understanding, that means UE may still need to meet the requirement no matter whether DCP is configured or not and no matter whether any of the On-duration is cancelled by DCP. 
Observation 1: No change to the requirements of RLM/BFD in R16, and the interpretation should be that UE need to meet these requirements no matter whether DCP is configured or not and no matter whether any of the On-duration is cancelled by DCP.
There are several different understandings on the potential UE behaviour to conduct RLM/BFD in the context that DCP is configured:
· Alternative 1: UE need to perform RLM/BFD before DCP detection, and trigger beam failure or link failure if the link quality is below predefined thresholds for a predefined interval, even in the inactive time. As discussed in LSs between RAN1 and RAN2, such behaviour is feasible and important. [4]
· Alternative 2: UE need to perform RLM/BFD in the duration indicated by RRC field “drx-onDurationTimer” no matter whether the On-duration is cancelled by either indication in DCP or absence of DCP. This is similar to L1-RSRP and periodic CSI, when corresponding RRC field is configured.
· Alternative 3: The current RLM/BFD test cases are designed for the cases where DCP is not configured. Moreover, these test cases are also relevant to the On-duration timer, which would be impacted by DCP. Therefore, UE RLM/BFD behaviour when DCP is configured cannot be tested under these test cases, which might mean there is no restriction to UE implementation. For long C-DRX cycles, e.g. DRX_cycle_length >= 160ms, the cancellation of next on-duration by DCP can reduce a lot of UE power consumption, since UE may go into deep sleep right after DCP detection. Such deep sleep may also cancel the RLM/BFD, which is most likely to be completed in the On-duration of this DRX cycle. Since there is no corresponding test case for RLM/BFD with DCP, such implementation is possibly allowed.
Either of first two alternatives are wanted UE behaviours and UE performance can be guaranteed in the case where SINR varies. They are already supported by current RAN1/RAN2 specs and there are no additional specification works for core part. However, the third alternative is dangerous and may cause severe problem, e.g. UE does even not realize that it is already out-of-sync if it only performs RLM/BFD within On-duration period. However, since in the context of current core requirements for UE, alternative 3 is not allowed, and we see in many other features UE performance are restricted by RAN1/RAN2 spec without RAN4 test cases, e.g. SFI detection. Moreover, we already see some discussion on RLM/BFD relaxation in R17, which may infer that UE vendors see no possibility to stop RLM/BFD even if DCP impacts  the next On-duration. Therefore, we suggest RAN4 to further discuss whether RLM/BFD test case are needed based on UE vendors input, and we slightly prefer no additional test case for RLM/BFD with DCP.
Proposal 1: RAN4 further discuss whether RLM/BFD with DCP test cases are needed based on UE vendors’ input, and slightly prefer no additional test case for RLM/BFD with DCP.
In last meeting, there was some discussion in the Demod session that whether joint testing of PDCCH-WUS, i.e. DCP is needed. As stated above, DCP is just a kind of DCI, and the Demod performance of DCP will be the same as normal PDCCH if the SINR remains static in the test. The motivation of such joint testing, in our understanding, is testing whether UE can properly detect DCP and the performance of detecting scheduling DCIs on PDCCH will not be impacted. The case where SINR for DCP detection varies, is not covered by such joint testing, and UE behaviour for this case is not limited by such testing. Based on above discussion, the performance impact of varying SINR would be much more if UE behaviour is not proper. 
Observation 2: Joint testing discussed in demod session cannot cover the case that SINR for DCP detection varies.
Discussion on test cases for RRM relaxation
For UEs supporting RRM relaxation, network may configure thresholds corresponding to different scenarios. For the low mobility scenario, if “SSearchDeltaP” is configured at least, UE need to check whether the measured RSRP meets the low mobility criterion specified in TS 38.304, and if so UE may relax RRM relaxation requirement 3 times. For the not-at-cell-edge scenario, if “SSearchThresholdP” and optionally “SSearchThresholdQ” are configured, UE need to check whether the measured RSRP and optionally RSRQ meet the not-at-cell-edge criterions. It is also possible that both low mobility and not-at-cell-edge criterions are configured but only one criterion has been met. In our view, the test case design for this case would be much more complicated. For example, in most tests the RSRP are static in a predefined time T1/T2/T3. It would be quite difficult to test only “not-at-cell-edge” is met, since UE may easily identify meeting both criterions and enters the state that no requirement needs to be met, and then possibly fails the test. Additionally, in realistic deployment, the UE behaviour would be the same between “only criterion A is configured and met” and “both criterion A and criterion B are configured but only A is met”. Therefore, the case where both criterions are configured should not be tested.
Proposal 2: For the test case design for RRM relaxation, the case where both criterions are configured should not be tested.
If proposal 2 is accepted, the test case design for RRM relaxation is clear. For either “low mobility” criterion or “not-at-cell-edge” criterion, the approach for legacy RRM testing can be re-used, and only T1/T2/T3… need to be adjusted to align with the corresponding requirements.
Proposal 3: For the case where either “low mobility” criterion or “not-at-cell-edge” criterion is configured, test cases are needed and the legacy approach of RRM testing can be re-used.
Conclusion
[bookmark: _GoBack]Based on above analysis, we have following observations and proposals
Observation 1: No change to the requirements of RLM/BFD in R16, and the interpretation should be that UE need to meet these requirements no matter whether DCP is configured or not and no matter whether any of the On-duration is cancelled by DCP.
Proposal 1: RAN4 further discuss whether RLM/BFD with DCP test cases are needed based on UE vendors’ input, and slightly prefer no additional test case for RLM/BFD with DCP.
Observation 2: Joint testing discussed in demod session cannot cover the case that SINR for DCP detection varies.
Proposal 2: For the test case design for RRM relaxation, the case where both criterions are configured should not be tested.
Proposal 3: For the case where either “low mobility” criterion or “not-at-cell-edge” criterion is configured, test cases are needed and the legacy approach of RRM testing can be re-used.
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