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Introduction
In RAN2#125bis meeting [1], RAN2 discussed paging adaptation for adaptation of common signal channel, and made the following agreement.
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)
In this contribution, we would like to discuss further considerations on paging adaptation and PRACH adaptation.
Discussion
Adaptation of Paging
a) Bundle paging frames
There is a common parameter for paging frame offset (i.e. PF_offset) in legacy formula for PF, as shown below.
	SFN for the PF is determined by:
(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)


In order to bundle paging frames, additional PF offset(s) can be introduced. For example, there are four PFs in T. To bundle paging frames together, three additional PF offsets can be introduced, as shown below.


Figure 1 bundle paging frames together via additional PF offsets
Proposal 1: RAN2 consider introducing additional paging frame offset for each PF to bundle paging frames.
b) Extend the values of N and Ns
Currently, N at most can be set to T/16 and the maximum value of Ns is 4. In this option, the values of N are extended, e.g. T/64, T/128, and so on, to increase the interval between PFs. Meanwhile, the values of Ns are increased, e.g. 8, 16 and so on. Then there can be one PF in T with increasing POs per PF.
But the DRX cycle for paging of a UE may be shorter than the T broadcasting in system information. Then the value of N, i.e. the number of total PFs in T, maybe less than 1 radio frame. For example, T is 64 radio frames while N is T/64 is broadcasting system information. The T of the UE is 32 radio frames. Then N is 1/2 for the UE which means there may be no PF in T. But it was agreed the UE will monitor one PEI/PO every paging DRX cycle. Hence, the UE cannot use the N in this case. The UE can return to legacy paging mechanism if suitable legacy paging parameters for network power saving are configured, e.g N is T/16 for legacy paging mechanism.
Proposal 2: RAN2 discuss how to handle the case N is less than 1 for the UE if N is extended to increase interval between PFs.
In last RAN2 meeting, we agreed to discuss two options on compatibility of legacy RRC_IDLE/RRC_INACTIVE UEs. But it is a bit confusion of option 2. In our understanding, additional parameters for paging adaptation needs to be introduced. This may lead some PF(s)/PO(s) for paging adaptation are different from legacy paging mechanism while some PF(s)/PO(s) for paging adaptation maybe overlapped with legacy paging mechanism. And it is recommended from network energy saving aspect to achieve the overlap PF(s)/PO(s) between paging adaptation and legacy paging mechanism as much as possible. Therefore, we want to clarify that additional paging resources for Rel-19 NES UEs are introduced if there are legacy UEs in the cell.
Proposal 3: For the option 2 on compatibility of legacy RRC_IDLE/RRC_INACTIVE UEs, RAN2 further clarify that additional paging resources for Rel-19 NES UEs are introduced if there are legacy UEs in the cell which allows some overlapping paging resources between paging adaptation for Rel-19 NES UEs and legacy paging mechanism.
Adaptation of PRACH in time domain
In last RAN1#116bis meeting, the following agreement were made for adaptation of PRACH in time domain:
	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

Agreement
For adaptation of PRACH in time-domain, support the following: 
· SSB-RO mapping for the additional PRACH resources is separate from the SSB-RO mapping of the PRACH resources for legacy UEs (if any)
· FFS: whether/how to handle SSB-RO mapping if the additional PRACH resources overlap in both time and frequency with the PRACH resources for legacy UEs
· Note: SSB-RO mapping of the PRACH resources for legacy UEs is not impacted if Rel-19 UE uses these PRACH resources
· FFS: SSB-RO mapping for the additional PRACH resources 

Agreement
Support adaptation mechanisms of PRACH in time-domain for following:   
· UE in idle/inactive mode
· UE in connected mode



Two types of random access procedure are supported: 4-step RA type with MSG1 and 2-step RA type with MSGA. In our view, PRACH adaptation in time domain can be applied to both 4-step RACH and 2-step RACH.
Proposal 4: PRACH adaptation in time domain can be applied to both 4-step RACH and 2-step RACH.
Adaptation of PRACH in spatial domain
According to the WID, the study of adaptation of PRACH in spatial domain will only done in 2Q 2024.
	0. Study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial
0. This study is to be done in 2Q’2024 only


In current spec, the configuration of number of ROs and the preambles that associated with different SSBs is same. The motivation of support the adaptation of PRACH in spatial domain is to allow the different configuration in different SSB. This will benefit for the network energy saving if the loading is not so heavy in some SSB direction. From RAN2’s perspective, this will have some impact on signalling design and the procedure of SSB selection. 
Besides, in current RAN2 spec, the RACH partitioning is supported from Rel-17. The network can configure the RA resources for different features or feature combination. Then we need to discuss whether the adaptation of PRACH in spatial domain means not provide any RACH resource in some SSBs or provide the RA resources for different features or feature combinations in different SSBs. If the former is applied, there will be little RAN2’ spec. Then the adaptation of PRACH in spatial domain can be supported from RAN2 perspective. If the latter is applied, there will be more impact on SSB selection. For example, RAN2 need to discuss how to enhance the signalling design and specify the SSB selection procedure if the SSB only support the partial triggered features.   
Proposal 5: If adaptation of PRACH in spatial domain is supported, RAN2 need to consider the impact of signalling design and the SSB selection.

Conclusion
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose that:
Proposal 1: RAN2 consider introducing additional paging frame offset for each PF to bundle paging frames.
Proposal 2: RAN2 discuss how to handle the case N is less than 1 for the UE if N is extended to increase interval between PFs.
Proposal 3: For the option 2 on compatibility of legacy RRC_IDLE/RRC_INACTIVE UEs, RAN2 further clarify that additional paging resources for Rel-19 NES UEs are introduced if there are legacy UEs in the cell which allows some overlapping paging resources between paging adaptation for Rel-19 NES UEs and legacy paging mechanism.
Proposal 4: PRACH adaptation in time domain can be applied to both 4-step RACH and 2-step RACH.
[bookmark: _GoBack]Proposal 5: If adaptation of PRACH in spatial domain is supported, RAN2 need to consider the impact of signalling design and the SSB selection.
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