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Introduction
In this contribution topics for NR UE power saving are discussed, that either have not been resolved via the email discussions, or topics for which a way forward has been proposed that we consider problematic. 
[bookmark: _Toc242573354]UE capability
Coupling between maxLayersMIMO-Indication and maxMIMO-LayerPreference feature
Companies agreed that the UE should indicate support of maxLayersMIMO-Indication when it indicates support of maxMIMO-LayerPreference. It would not make sense if the UE indicates a preferred configuration, but the UE does not support such configuration. It was mentioned, that a smart UE would do that, and there would be no need to specify such coupling. Furthermore such coupling was not captured in Rel-15 for Overheating. 
We do not think that the argument that a smart UE would implement the coupling holds, because that argument demotes specification of any UE requirement. Furthermore in case this coupling was overlooked in Rel-15, we do not think we should overlook it in Rel-16. Furthermore there is some difference with Rel-15, i.e. the Overheating feature bundles reduced MIMO, BW and CCs signalling, and perhaps there are cases where the UE does not support preference signalling for reduced MIMO: 
Proposal 1: A UE that supports maxMIMO-LayerPreference shall also support maxLayersMIMO-Indication.
DCP
Missed DCP and SCell dormancy
Missed DCP and SCell dormancy has been discussed in RAN1#100-e and no corrections have been agreed. That implies that when DCP is missed, the SCell dormancy state is not changed, i.e. UE does not switch BWP. 
This topic should not be re-discussed in RAN2, i.e. because the proposed correction (R1-2000716) is for TS 38.213 and RAN2 cannot agree on 38.213 changes. There is thus also no reason for RAN2 to send an LS to RAN1. Furthermore we think that no change is needed, i.e. the NW should not be required to schedule DCP just to keep UE in the same dormant state, for the cases when the NW does not want to wake up the UE. The UE continues to monitor SpCell, i.e. in case the UE missed a switch from dormant to non-dormant SCells via DCP, the NW can detect this and trigger a switch during active time. 
In case RAN1 discusses this topic again, and agrees on a correction then this does not impact RAN2: 
Proposal 2: RAN2 should not re-discuss missed DCP and SCell dormancy and there is no need to send an LS to RAN1.
DCP monitoring during RAR window
There should be no impact on legacy RAR handling in the NW when DCP is deployed, i.e. there should be no scheduling requirement to avoid overlapping DCP and RA-RNTI/C-RNTI nor a requirement that DCP and RAR are configured QCL’ed. We understand that in case RAR with contention based and contention-free random access collides with DCP (CSS), then DCP is considered invalid from RAN1 perspective, i.e. the UE would start drx-OnDurationTimer. However in case of beam failure recovery and 2-step RACH and use of C-RNTI (USS) the DCP (CSS) would be prioritized according to RAN1 specifications.
This topic has been mentioned in contribution [1] in RAN1#100-e but the contribution was not discussed. A correction to TS 38.213 was proposed [1]. Alternatively this can be clarified in MAC, e.g. UE starts the drx-OnDurationTimer, when DCP overlaps with RAN window (i.e. during ra-ResponseWindow or msgB-ResponseWindow). We do not have strong views where this is best captured: 
Proposal 3: RAN1 and RAN2 to discuss and coordinate where to capture that the UE starts drx-OnDurationTimer when DCP overlaps with RAR window.
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UE assistance for increased resources
There have been proposals to allow the UE to signal a preference for increased resource configuration, in particular to allow the UE to signal a preference for more CCs, bandwidth, MIMO layers, and SCG setup. We have the following concerns with such proposals:
· It is not clear how the UE determines its future resource requirements, i.e. this aspect has not been discussed, and it is not clear how reliable this prediction of future resource requirements is. This is an essential aspect, and in our view should also be captured in the specification. We have had similar difficult discussion when the UE can send a preference to be released, i.e. when it does not expect to send or receive more data in the near future. 
· In our understanding, such future prediction may be derived from the application layer, e.g. when certain applications are started, but it is not clear if all UE implementations has such tight application interface. This may strongly depend on whether this concerns an integrated UE design, or a separate modem development. We are not convinced that any UE implementation will be able to provide a reliable prediction of future resource demand. We do not want NW complexity to black-list certain UEs, or learn and adapt when UEs have shown to predict accurately or not in the past. 
· The overall system capacity strongly depends on correct resource allocation, and system capacity is a key KPI for NW vendor and operator. As discussed in other cases of UE assistance, once the NW deploys a UE assistance feature, the NW to large extent gives the control to the UE. When the UE indicates a preference to be released, the NW would immediately release the UE, unless there is DL data, i.e. the UE  obtains certain control over connection release. When the UE would indicate a preference for more resources, the NW would configure more resources, unless they are not available. Incorrect indication of needed resources by the UE would directly impact the system capacity. 
· It is our understanding that over-allocation of resources is having a stronger negative impact on NW (due to lost system capacity) than on UE (due to power saving), i.e. we are not sure if there is a strong incentive for the UE to predict correctly. When resources are over-allocated, this mainly impact Rx activity in the UE, and to lesser extent the Tx activity in the UE, which is the more power consuming aspect. We do acknowledge there is some negative impact on the UE power consumption too. 
· In our understanding asking for more resources that may be needed in the future is not improving the power saving, but it may deteriorate it, i.e. when resources are not used in the beginning, or when the actual bandwidth requirements are fluctuating around the average bandwidth that is expected to be needed. In our understanding pro-active resource allocation may improve latency, but we do not think that it is the critical and key solution to improve power saving. We have also not seen any quantitative analysis to what extent the allocation of expected resource needs would improve the UE power consumption. But we are quite convinced that allocation of the expected resources by the UE is not going to be the key power saving aspect in the UE.
· When the UE needs more bandwidth the UE typically will get more bandwidth, i.e. based on BSR and DL buffer status the NW assign additional resources, i.e. additional resources are assigned on demand and when needed. Legacy features enable appropriate resource configuration, and we think nothing new is needed.
· The argument that there is no harm when UE just indicates a preference for more resources, because the NW can ignore the preference, does not hold, i.e. it would create unnecessary signalling. 
· Finally we would like to point out that the REL-16 NR UE power saving work item has introduced many power saving features: dynamic cross-slot scheduling, DCP, MIMO adaptation per BWP, preferred K values, UAI (cDRX, CC, BW, maxMIMO), Release assistance and RRM measurement relaxation. We think that with both optimal use of legacy features, and these new REL-16 features significant UE power savings can be achieved.
Despite the concerns mentioned above, we acknowledge that there may be a need for the UE to cancel a previously signalled preference to reduce the configured resources, i.e. companies provided different examples for such case (e.g. UE power is plugged-in): 
Proposal 4: The UE may signal that previously signalled preference(s) to reduce resources are no longer valid.
However we think that the UE should not ask for additional resource via UE assistance signalling:
Proposal 5: The UE can only signal a preference to reduce the configured resources for power saving. 
RRM relaxation
Logged MDT and relaxed RRM measurements
Logged MDT enables the NW to configure the UE to store RRM measurements when in Idle/Inactive to be reported when the UE returns to Connected mode. Thus Logged MDT can be used by the NW to evaluate network coverage (e.g. by configuration a subset of UEs to report logged MDT), or to analyze problems reported for a specific UE (signalling-based MDT): 
The UE can be requested to store and report intra-frequency and/or inter-frequency/iRAT neighbour cell measurements via logged MDT. In case the UE would use relaxed RRM measurements, while doing the logging, the log results would obviously be biased, because RRM relaxation allows the UE not to measure or to measure less often for neighbour cells. 
In our view logged MDT can be used to configure and tune RRM measurement relaxation. Relaxed monitoring was introduced in NB-IoT first, which is a system with limited mobility. But NR is a mobile system, and there should be no negative impact on the UE idle mode mobility when RRM relaxation is deployed. Logged MDT can enable the NW to evaluate the impact of RRM measurement relaxation. 
To enable logged MDT for evaluation of RRM measurement relaxation the NW should be able to configure whether the UE may or may not relax RRM measurements while T330 is running. Such configuration enables the NW to collect intra-frequency and inter-frequency/iRAT neighbour cell measurement results and out of coverage statistics when relaxed monitoring is enabled and disabled while T330 is running. Furthermore the UE should indicate in the MDT log whether the RRM relaxation criterion was fulfilled during the logging or not so that the NW can compared the results: 
Proposal 6: The NW can configure whether the UE is allowed to relax RRM measurements when T330 is running, and the UE indicates with a flag if the RRM relaxation criterion was fulfilled during the log. 
It can be further discussed, if UE capability signalling for relaxed RRM measurements would be needed. But perhaps a UE not supporting RRM relaxation would just ignore the “RRM relax allowed during T330” flag. 
Per frequency RRM relaxation parameters
We do not think there is a need to introduce RRM relaxation parameters per frequency or frequency range. In our understanding when the relaxed monitoring criterion is met, the UE should be allowed to apply the relaxation to all inter-frequencies the UE needs to measure (except Thigherprioritysearch measurements shall not be relaxed). 
In case there is a need to relax FR2 measurement more compared to FR1 measurements, we think that priorities can be used, i.e. FR2 is assigned a higher priority compared to FR1: 
Proposal 7: The same RRM relaxation is applied to all inter-frequencies the UE needs to measure (except Thigherprioritysearch measurements shall not be relaxed).
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[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the open issues for UE capability, DCP, UE assistance and RRM relaxation: 
Proposal 1: A UE that supports maxMIMO-LayerPreference shall also support maxLayersMIMO-Indication.
Proposal 2: RAN2 should not re-discuss missed DCP and SCell dormancy and there is no need to send an LS to RAN1.
Proposal 3: RAN1 and RAN2 to discuss and coordinate where to capture that the UE starts drx-OnDurationTimer when DCP overlaps with RAR window.
Proposal 4: The UE may signal that previously signalled preference(s) to reduce resources are no longer valid.
Proposal 5: The UE can only signal a preference to reduce the configured resources for power saving. 
Proposal 6: The NW can configure whether the UE is allowed to relax RRM measurements when T330 is running, and the UE indicates with a flag if the RRM relaxation criterion was fulfilled during the log. 
Proposal 7: The same RRM relaxation is applied to all inter-frequencies the UE needs to measure (except Thigherprioritysearch measurements shall not be relaxed).
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