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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution addresses other issues for Rel-16 UE power saving, especially interaction with SCell dormancy feature. 
2. Discussion
2.1. Conflict UE behaviour for WUS indication and Scell dormancy indication
In [1], we raised the issue that it is not clear about UE behavior of CSI measurement and UL transmission when SCell enters dormant BWP during DRX OFF.
for uplink, so far for cells which are in dormancy state, most uplink transmission is not affected, i.e., SRS transmission will not be supported and UE should stop all the UL behavior in case the DL BWP is switched to dormant BWP, i.e. stop any UL transmission, suspend any configured uplink grant Type 1, clear any configured uplink grant of configured grant Type 2 in the dormancy SCell. But far for cells which are in DRX off state, most uplink transmission is not affected. UE can still transmit RACH, SR, configured grant, which will not be affected by DRX configuration.
For downlink, UE will not perform CSI measurement and report CSI during the time duration indicated by drx-onDurationTimer outside DRX active time if If RRC parameter PS-Periodic_CSI_TransmitOrNot does not be configured. Howerver, UE need to perform periodic or semi-persistent CSI measurements on dormancy SCell.
Therefore, it is not clear the downlink/uplink transmission behavior when UE is indicated by WUS not to start drx-onDurationTimer (which means DRX OFF), but it is indicated by WUS to also enter in dormancy state. 
Proposal 1:  Conflict downlink/uplink transmission behavior for WUS indication ‘0’ and Scell dormancy indication ‘0’ should be clarified. And this can be based on the UE behavior for DRX OFF and SCell dormancy state.
2.2. independent WUS indication and SCell dormancy indication
So far, TS38.212 restricts the ‘SCell dormancy indication’ can only be presence when ’Wake-up indication’ is presence. It is not allowed to indicate SCell dormancy without configuring ‘Wake-up indication’. Such restriction means that DCI 2_6 for dormancy indication cannot be operated with legacy DRX (i.e. without WUS function), and wake-up indication field shall always be preset in a DCI format 2_6.
 Whether such operation (DCI format 2_6 with dormancy indication without wake-up indication) is valid or not should be discussed and decided. And from UE feature list perspective, whether FG18-4a “SCell dormancy outside active time” can be supported by the UE without supporting FG 19-1 “DRX Adaptation” component (2) ‘Indication of UE whether  or not to start drx_OnDuration timer at the DRX ON by detection of DCI format 2_6’ as prerequisite [3]. To achieve a DCI 2_6 without ‘wake-up indication’, there is no need for RRC parameter update, but only some RAN1 spec clarifications. 
Proposal 2: For DCI format 2_6, to decide whether ‘SCell dormancy indication’ can be presence with absence of ‘wake-up indication’ i.e., ‘wake-up indication’ can be 0-bit.
Proposal 3: In UE feature session, to decide whether FG18-4a “SCell dormancy outside active time” can be supported by the UE without supporting FG 19-1 “DRX Adaptation” as prerequisite
2.3. Application time of Scell dormancy indication with DCI format 2_6
Based on agreements in previous meetings, following characteristics are summarized,
· UE can monitor DCI format 2-6 in multiple monitoring occasions.
· The PDCCH monitoring occasions for DCI format 2-6 can be configured in time duration up to 15ms
· DCI format 2-6 can trigger Scell dormancy/non-dormancy, i.e., switching between one BWP to another.
In Rel-15, DCI based BWP switching has been supported, and in the slot where the DCI is detected, UE will switch to the target BWP and start bwpInactivityTimer. However, since UE can monitor DCI format 2-6 in multiple monitoring occasions, gNB may not be aware of in which slots WUS is detected by UE. In this case, gNB and UE may have different understanding on running state of bwpInactivityTimer. 
Meantime, once the timing gap between monitoring occasions and starting of DRX ON is larger than SCell dormancy/non-dormancy switching time, UE is in no sense of urgency on switching BWP immediately after SCell dormancy/non-dormancy indication. Keep non-dormancy as late as possible and applied it after starting of DRX on (Figure 1b) is better from UE power saving perspective.
To address the aforementioned, it is proposed that the starting point of BWP switching of Scell dormancy should be defined. The following alternatives can be considered.
· Alt 1: the starting of BWP switching of Scell dormancy is after the last valid monitoring occasion for DCI format 2-6. (Figure 1a)
· Alt 2: the starting of BWP switching time of Scell dormancy is n slot prior to DRX ON, where n is the Scell dormancy/non-dormancy switching time. (Figure 1b)


Figure 1: BWP switching time when multiple WUS monitoring occasions configured
As illustrated in Figure 1a, network and gNB can have aligned understanding on BWP switching time if BWP switching after last valid monitoring occasion for DCI format 2-6. However, the time duration for WUS monitoring occasions may be up to 15ms, and the last WUS occasion may be much earlier than DRX ON and far enough to contain the bwp switching delay and min gap. It is not necessary to switch BWP too early during DRX OFF period. Therefore, the BWP switching time can be determined by the later on between last valid WUS monitoring occasion and bwp switching delay prior to DRX ON, as illustrated in Figure 1b.
Meanwhile, a later time of alt 1 and alt 2 is also a good choice from UE power saving perspective, which allows UE start BWP switching as late as possible.
Proposal 4: The starting point of BWP switching of Scell dormancy should be defined from the following alternatives,
· Alt 1: the starting of BWP switching of Scell dormancy is after the last valid monitoring occasion for DCI format 2-6
· Alt 2: the starting of BWP switching time of Scell dormancy is n slot prior to DRX ON, where n is the Scell dormancy/non-dormancy switching time.

3. Conclusion
This contribution addresses other issues for Rel-16 UE power saving, especially interaction with SCell dormancy feature.  And it is proposed as follows,
Proposal 1:  Conflict downlink/uplink transmission behavior for WUS indication ‘0’ and Scell dormancy indication ‘0’ should be clarified. And this can be based on the UE behavior for DRX OFF and SCell dormancy state.
Proposal 2: For DCI format 2_6, to decide whether ‘SCell dormancy indication’ can be presence with absence of ‘wake-up indication’ i.e., ‘wake-up indication’ can be 0-bit.
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Proposal 4: The starting point of BWP switching of Scell dormancy should be defined from the following alternatives,
· Alt 1: the starting of BWP switching of Scell dormancy is after the last valid monitoring occasion for DCI format 2-6
· Alt 2: the starting of BWP switching time of Scell dormancy is n slot prior to DRX ON, where n is the Scell dormancy/non-dormancy switching time.
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