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During the RAN#102 meeting, a new work item (WI) was approved to improve energy efficiency in NR networks [1]. One of its aims is to implement shared signal/channel transmission, a concept previously explored during the R18 SI discussions.
In this contribution, we present our preliminary thoughts on paging adaptation and propose methods for indicating such adaptations.
Discussion

The paging adaptation method proposed to improve the network energy-saving efficiency in this WI involves reconfiguring the time location of paging occasions. However, the specifics of how to adapt this occasion are still being discussed in RAN2 meetings. 
Another aspect of this method is determining how to configure it. Given that the paging occasion is crucial for monitoring paging DCI by UE in various states such as RRC_IDLE, RRC_INACTIVE, or RRC_CONNECTED, the configuration of the paging adaptation method should be included in the system information as legacy paging configuration.
Whether the configuration of the paging adaptation method can be included in a dedicated control messages may vary depending on the adaptation method used. If individual UE configuration has beneficial for the paging adaptation method to improve the network energy-saving efficiency, employing dedicated control messages for configuration could be considered.
Proposal 1: The adaptation of paging occasion configuration may be conveyed in a system information message, and whether the configuration could be conveyed by a dedicated control message is FFS.

The utilization of the paging adaptation method becomes pertinent when the network detects a reduction in paging instances.  Similar to the cell DTX/DRX scheme, this method requires an activation and deactivation protocol to optimize resource usage and enhance network energy efficiency. For instance, when paging instances decrease, the network may activate the paging adaptation method to improve network energy-saving efficiency. Conversely, when paging instances increase, the network may deactivate this method to evenly distribute paged UE access the network. During activation, UE should utilize the paging adaptation method to monitor the paging DCI, whereas during deactivation, the legacy paging method should be used for monitoring the paging DCI.
The activation and deactivation protocols for the paging adaptation method could be facilitated through the utilization of the paging DCI. The paging message may not be suitable for activating or deactivating the paging adaptation method, because when UEs in the RRC_CONNECTED state may not invariably require paging message reception.
Proposal 2: The adaptation of paging occasion should also support activation and deactivation schemes.
Proposal 2-1: The activation or deactivation of the paging adaptation method could utilize Paging DCI.

The paging message is transmitted at regular intervals, with Paging Frames (PFs) and their corresponding Paging Occasions (POs) evenly distributed throughout a paging cycle. Each PO within a paging cycle is monitored by a specific set of UEs based on their UE_IDs. Consequently, each UE only monitors one PO during a paging cycle. The power consumption associated with paging transmission from the network side arises from repeatedly transmitting the same message across different POs within the same paging cycle. To mitigate this power consumption, two approaches can be considered:
· Adapting the paging cycle duration.
· Adapting the allocation of POs and PFs.
Adaption the paging cycle duration could be considered as a potential method for comparing the POs and PFs adaptation to accommodate legacy UE. In the paging cycle adaptation method, the R19 NES capable UE could be configured with a NES paging cycle. Within the NES paging cycle, the R19 NES capable UE would only need to monitor a paging DCI within a paging monitor window (PMW).
To support the legacy UE, the NES paging cycle could be configured as a multiple of the default paging cycle used by the legacy UE. The PMW could also aligned with one of the default paging cycle in the NES paging cycle as illustrated figure 1.
[image: ]
Fig 1, an example of paging cycle adaption

[bookmark: _GoBack]In Figure 1, we illustrate an example of the paging cycle adaptation method. In this example, the NES paging cycle is set to three times the duration of the default paging cycle, and the PMW for R19 NES capable UE is aligned with the 1st default paging cycle. Legacy UE will monitor paging DCI every default paging cycle, while R19 NES capable UE may only monitor paging DCI within the PMW (i.e., the 1st default paging cycle). The R19 NES capable UE could employ legacy formulae to determine out the PF and PO within the PMW.
This method enables the network may not need to transmitting paging DCI to R19 NES capable UE outside the PMW within the NES paging cycle, thus promoting energy-saving while still ensuring support for legacy UEs.
Proposal 3: RAN2 could consider the paging cycle adaption method to enhance the efficiency of network energy saving.
Proposal 3-1: Rel-19 NES UEs should monitor paging DCI in a paging monitor window (PMW) within the adapting paging cycle and how to indicate the PMW in adapting paging cycle is FFS.

Conclusion
Proposal 1: The adaptation of paging occasion configuration may be conveyed in a system information message, and whether the configuration could be conveyed by a dedicated control message is FFS.
Proposal 2: The adaptation of paging occasion should also support activation and deactivation schemes.
Proposal 2-1: The activation or deactivation of the paging adaptation method could utilize Paging DCI.
Proposal 3: RAN2 could consider the paging cycle adaption method to enhance the efficiency of network energy saving.
Proposal 3-1: Rel-19 NES UEs should monitor paging DCI in a paging monitor window (PMW) within the adapting paging cycle and how to indicate the PMW in adapting paging cycle is FFS..
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