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Introduction
In RANP#94, a SID on network energy saving is approved[1]. In this contribution, we discuss how to achieve more efficient operation by means of dynamic and/or semi-static mechanism and finer granularity adaptation of transmissions and/or receptions with one or more of network energy saving techniques in time, frequency, spatial, and power domains, potentially with support/feedback from UE.

Discussion

2.1  Spatial domain dynamic operation

For spatial domain dynamic operation, the number of SSBs/CSI-RS resources transmitted in a network is determined based on the UE’s location and frequency band. For mm wave, when there are multiple UEs located at different directions within the cell, the number of SSBs/CSI-RS resource should be large enough to guarantee the cell coverage for all the UEs. When there is no traffic for some of the UEs, some of the SSBs/CSI-RS resources can be spared by gNB, in which case there may be impacts on various operations regarding RRC idle and RRC connected state.

- For initial access, the burst configuration of SSBs transmitted by gNB is indicated in SIB and RRC. Considering the SSBs/CSI-RS sparing operation, it is reasonable to utilize high layer dynamic indication searching by group common DCI to declare the change. Note that this type indication may impact the mapping between SSB and RO. Concretely,  when the SSB number or SSB index was changed, for UE side the mapping between SSB and RO should be updated based on the information of updated SSB transmission received by the group common DCI. Regarding the performance of UE random access procedure, when to apply the signaling should be considered.

- For paging, the association between PDCCH monitoring occasion and SSB should also be updated based on the SSB  burst indicated in the group common DCI. Similar to the case of SSB to RO association, when to apply the signaling, and how to determine the first PDCCH monitoring occasion associated with the first transmitted SSB should be considered.

Proposal 1: For dynamic spatial domain operation, it is reasonable to utilize high layer dynamic indication searching by group common DCI to declare the SSB related change.
Proposal 2: For dynamic spatial domain operation, impact of dynamic indicated SSB to RACH procedure and paging procedure should be considered.

- For CSI measurement/reporting, when a SSB or CSI-RS indicated by dynamic signaling is to be spared, linked  reporting will be impacted, such as reporting need to exclude this SSB or CSI-RS resource index, CSI average should exclude this SSB or CSI-RS.

- For power control, in some cases, the PLRS is determined by the lowest CORESET ID, the lowest indexed TCI state.  When a SSB or CSI-RS indicated by dynamic signaling is to be spared, the lowest indexed CORSET ID or TCI state should align with the lowest index of the left active SSB or CSI-RS.

Proposal 3: Impacts on CSI measurement/reporting and power control should be studied regarding the dynamic  domain operation..

There may be SPS PDSCH which is scheduled by a single PDCCH. When a SSB or CSI-RS associated with the SPS PDSCH was turned off dynamically, UE should at least stop PDSCH transmission, and afterwards once the associated SSB or CSI-RS is dynamically turned on, whether the SPS PDSCH can be resumed or not should be further discussed.

Additionally, there could be PDSCH transmissions scheduled by a single DCI for multi-TRP case. Two TCI states will be associated with PDSCH transmissions at different time domain resources. The mapping configuration can be (TCI#1, TCI#2, TCI#1, TCI#2) or (TCI#1, TCI#1, TCI#2, TCI#2). Once TCI#1 is indicated as off dynamically, UE should not expect corresponding PDSCH transmission associated with TCI#1. Potential solution could be no PDSCH transmission for the time domain resource for TCI#1, or a new TCI state#3 can be determined for the time domain resource.

Proposal 4: Impacts on PDSCH repetition should be studied regarding the dynamic spatial domain operation.

There are type 1/2 grant-free PUSCH transmission and periodic SRS transmission that may also be changed by the dynamic spatial domain indication. In our opinion, similar solution can be considered as that for PDSCH repetition and power control.

Proposal 5: Impacts on PUSCH repetition and periodic SRS should be studied regarding the dynamic spatial domain operation.
Conclusion
In this contribution, we discussed the issues related to dynamic spatial domain on/off operation from different aspects, and our proposals are as following:

Proposal 1: For dynamic spatial domain operation, it is reasonable to utilize high layer dynamic indication searching by group common DCI to declare the SSB related change.
Proposal 2: For dynamic spatial domain operation, impact of dynamic indicated SSB to RACH procedure and paging procedure should be considered.

Proposal 3: Impacts on CSI measurement/reporting and power control should be studied regarding the dynamic spatial domain operation..

Proposal 4: Impacts on PDSCH repetition should be studied regarding the dynamic spatial domain operation.

Proposal 5: Impacts on PUSCH repetition and periodic SRS should be studied regarding the dynamic spatial domain operation.
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