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[bookmark: _Hlk92533719]Introduction
In RAN2#125bis meeting, adaptation of paging occasion for network energy saving was further discussed with the below agreements [1]:
	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)


Moreover, RAN1 has made some progress on the PRACH adaptation in time domain in RAN1#116bis. In this contribution, we will further provide our consideration on the adaptation of paging occasions in time domain and solutions for RACH adaptation with consideration of RAN1 progress.
Discussion
[bookmark: OLE_LINK19][bookmark: OLE_LINK22]2.1 Adaptation of PRACH in time domain
In RAN1#116bis meeting, the below agreements on adaptation of PRACH were made [2]:
	Agreement
For adaptation of PRACH in time-domain, support at least the following: 
· Adaptation based on additional PRACH resources for NES-capable UEs in addition to PRACH resources for legacy UEs (if any)
· Note: NES-capable UEs can use both additional PRACH resources and PRACH resources for legacy UEs
· Configuration of additional PRACH resources is provided by semi-static signalling
· FFS: details including whether there is overlap of additional PRACH resources and PRACH resources for legacy UEs
· FFS: adaptation mechanism for additional PRACH resources
· Note: No change to the existing PRACH configuration tables in 38.211



[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Based on the above agreements, we can see that RAN1 has agreed to support additional PRACH resources for NES-capable UEs and NES-capable UEs can use both additional PRACH resources and legacy PRACH resources. One potential RAN2 impact is how NES-capable UE selects PRACH resources if additional PRACH resources are configured/enabled. If NES-capable UEs still select legacy PRACH resources when there are additional PRACH resources, the congestion of RACH in legacy PRACH resources would be increased heavily since the legacy UE can only use legacy PRACH resources. Therefore, to reduce the impact on legacy UEs, NES-capable UEs should prioritize selecting the additional PRACH resources, and the prioritization of selecting the additional PRACH can be specified or configurable.
Proposal 1: NES-capable UEs prioritize selecting the additional PRACH resources if both additional PRACH resources and legacy PRACH resources are configured.
2.2 Adaptation of paging occasions in the time domain
Legacy UE handling:
In RAN2#125bis meeting, RAN2 discussed the following options on compatibility of legacy RRC_IDLE and 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);
Based on the following note for adaptation of common signal/channel transmissions in NES WID [3], the legacy UEs can camp on the cell configured with paging adaptation feature. Therefore, the target scenario in Rel-19 NES is a single cell with the legacy UEs and the Rel-19 UEs supporting paging adaptation. Option 1 is not in the scope of R19 NES WID.
	· Note: there shall be no negative impact to legacy UEs, unless significant benefits are shown. 


Observation 1: The enhancement on paging adaptation in Rel-19 should not impact the legacy UEs.
Proposal 2: The NW does not bar legacy UEs for the purpose of paging adaptation.

Paging adaptation:
To ensure the paging performance of the legacy UEs, the NW needs to configure at least two legacy PFs in each DRX cycle, i.e., T = 32 frames and N = oneSixteenthT. For Rel-19 UEs, in RAN2# 125bis meeting, RAN2 has identified the following two options:
· Option 1: Bundle paging frames;
· Option 2: 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 the two options, the pros/cons and examples are illustrated in the following Table 1.
	Options
	Pros 
	Cons
	Using figures as examples:

	Option1
	It decreases RACH collision.
	Spec impacts to change PF formula.
	

Figure 1. Bundle paging frame.

	Option2
	Minimum spec impact.
	More paging occasions in one paging frame and it increases RACH collision.
	

Figure 2. One paging frame with more paging occasions.


Table 1: Comparison of options.
For option 1, RAN2 needs to clarify firstly the meaning of bundling paging frame. There are two following understandings:
· Understanding 1: Bundle all PFs of Rel-19 UEs;
· Understanding 2: Bundle PFs of Rel-19 UEs with the PFs of legacy UEs
[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: _GoBack]From our understanding, considering the compatibility of the legacy UEs, the NW may need to wake up twice in each DRX cycle. Bundling additional PFs with the legacy PFs can ensure the maximum NES gain, which is shown as an example illustrated in Figure 1. Secondly, compared to bundling all PFs of Rel-19 UEs, understanding 2 can decrease the RACH collision since the Rel-19 UEs are divided into two groups with the legacy PFs. Therefore, we prefer understanding 2. For option 2, it is similar to understanding 1, but the spec impact is smaller. Given above, we think each option has its pros and cons and both are feasible.
Proposal 3: RAN2 to discuss the understanding of bundling paging frame:
· Understanding 1: Bundle all PFs of Rel-19 UEs;
· Understanding 2: Bundle PFs of Rel-19 UEs with the PFs of legacy UEs;

Conclusion
Based on the discussion, we have the following proposals:
Proposal 1: NES-capable UEs prioritize selecting the additional PRACH resources if both additional PRACH resources and legacy PRACH resources are configured.
Observation 1: The enhancement on paging adaptation in Rel-19 should not impact the legacy UEs.
Proposal 2: The NW does not bar legacy UEs for the purpose of paging adaptation.
Proposal 3: RAN2 to discuss the understanding of bundling paging frame:
· Understanding 1: Bundle all PFs of Rel-19 UEs;
· Understanding 2: Bundle PFs of Rel-19 UEs with the PFs of legacy UEs;
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