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Introduction
[bookmark: OLE_LINK33]Based on the outcome of RAN#102 meeting, the following objectives were agreed in the WID (RP-234065):
	The objectives of the work item are the following:
1. [bookmark: OLE_LINK21]Specify adaptation of common signal/channel transmissions. [RAN1/2/3/4]
0. Adaptation of SSB in time domain, e.g. adapting periodicity 
0. Adaptation of PRACH in time domain
0. Study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial
2. This study is to be done in 2Q’2024 only
0. Adaptation of paging occasions including confining the paging occasions in the time domain
3. Note: there shall be no paging latency increase
0. Note: there shall be no negative impact to legacy UEs, unless significant benefits are shown 
1. Specify the corresponding core requirements, for the above features [RAN4].


In this contribution, we will discussion the issues related to adaptation of including confining POs in the time domain and provide our opinions.
Adaptation of common signal/channel transmissions
2.1 The adaptation mechanism
[bookmark: OLE_LINK23][bookmark: OLE_LINK22]Agreements on paging adaptation:
1. From the UE point of view, UE will monitor one PEI/PO every paging DRX cycle, i.e. the UE doesn’t skip PO in paging DRX cycle.
2. For adaptation of paging occasions in time domain, RAN2 to study a) bundle paging frames and b) extend the values of N to have increased interval between PFs (e.g. T/64, T/128 ...) and compensating decrease in number of PFs by increasing POs per PF.
3. For Paging adaptation, R2 discusses the following options on compatibility of legacy RRC_IDLE/RRC_INACTIVE UE:
 	- Option 1: Prevent the access of legacy UE via barring;
 	- Option 2: Separate paging resources for legacy UEs and Rel-19 NES UEs (assuming there are legacy UEs)
For paging adaptation, RAN2 agreed to study 2 options [1]: 
a) Bundle paging frames.
b) Extend the values of N to have increased interval between PFs (e.g. T/64, T/128 ...) and compensating decrease in number of PFs by increasing POs per PF.
For option a, it can be realized by modifying the PF/PO calculation formula to map UEs to concentrated PFs. Or we can treat PF in the formula as PF subsets (a set of PF). This option provide network flexibility to map serval Rel-19 UEs to bundling PF. And this option will not increase paging latency because it not change the paging cycle.
For option b, it can be realized by extend N and Ns value. But paging latency may increase because the length of the paging frame would be longer with more monitoring occasions and possibly larger paging group which increases paging collision probability. So comparing the two options pros and cons, we slightly prefer option 1. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: For adaptation of paging occasions in time domain, bundle paging frames is preferred. 
2.2 The impact to legacy UE
Agreement：
1. For Paging adaptation, R2 discusses the following options on compatibility of legacy RRC_IDLE/RRC_INACTIVE UE:
 	- Option 1: Prevent the access of legacy UE via barring;
[bookmark: OLE_LINK5] 	- Option 2: Separate paging resources for legacy UEs and Rel-19 NES UEs (assuming there are legacy UEs)
In last RAN2 meeting, we discussed the issue of the impact to legacy RRC_IDLE/INACTIVE UE. 
The option 1 can prevent the access of legacy UE via barring. This solution can solve the problem once and for all. But this solution requires the network to be deployed in heterogeneous scenarios, that is, the NES cell needs within the coverage of the macro base station. Otherwise, it will cause coverage holes for legacy UE. In particular, if the legacy UE initiates an emergency call within the coverage of a NES cell, and if the NES cell is prohibited from accessing, the UE will not be able to access the network, which may be unacceptable. But this solution can achieve better network energy-saving gains, because NES cell does not allow legacy UE access, so the NES cell does not need to support the uniformly PF configuration of legacy UE, and the NES cell can sleep as long as possible. 
[bookmark: OLE_LINK16]The option 2 to keep the original RACH resources and the new ones separately to allow both legacy UE and Rel-19 NES UE to access this kind of NES cell. So in a Rel-19 NES cell with paging adaptation, there can be both legacy and NES UEs. For the legacy UEs, the legacy paging configuration should continue to be used for the determination of PF/PO. For NES UEs, an additional paging configuration may be needed to confine the paging occasions in the time domain. The network energy-saving gain of this option may not be as high as option 1 because it requires NES cell support both legacy and additional paging configuration for legacy UEs and NES UEs. But comparing with not optimizing paging adaptation, this option can still save network energy consumption due to confine the PF/PO for NES UEs. So comparing the two options pros and cons, we slightly prefer option 2.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 2: Separate paging resources for legacy UEs and Rel-19 NES UEs is slightly preferred. 
[bookmark: _Ref528871418][bookmark: OLE_LINK102]Conclusions
In this contribution, we discuss the Rel-19 adaptation of paging occasion. And the proposals are given as follows:
Proposal 1: For adaptation of paging occasions in time domain, bundle paging frames is preferred. 
Proposal 2: Separate paging resources for legacy UEs and Rel-19 NES UEs is slightly preferred. 
[bookmark: _GoBack]References
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