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1 Introduction
RAN2 discussed the adaptation of paging occasions in RAN2#126 and made the following agreements:
· 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.
· 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.
· For Paging adaptation, R2 discusses the following options on compatibility of legacy RRC_IDLE/RRC_INACTIVE UE:
a)  Option 1: Prevent the access of legacy UE via barring;
b)  Option 2: Separate paging resources for legacy UEs and Rel-19 NES UEs (assuming there are legacy UEs)
2 Discussion
2.1 Adaptation of SSB in time domain
RAN1 has discussed (in RAN1#116bis) adaptation of SSB in time domain and agreed the following: 
· For adaptation of SSB in time-domain, support at least SSB adaptation provided by gNB without UE trigger
· Adaptation mechanism(s) of SSB in time-domain is supported at least for one of the following scenario(s): 
· For cell with both legacy UEs and Rel-19 NES-capable UEs 
· Rel-19 NES-capable UE’s PCell (Connected mode) 
· Study from the following options:
· Option A1: adaptation for CD-SSB
· Option A2: adaptation for SSB that is not CD-SSB
· Option A3: adaptation for SSB not on sync raster
· Rel-19 NES-capable UE’s SCell 
· Study from the following options:
· Option B1: adaptation for CD-SSB
· Option B2: adaptation for SSB that is not CD-SSB
· Option B3: adaptation for SSB not on sync raster
· FFS: Rel-19 NES-capable UE in idle/inactive mode

The SSB adaptation mechanism may have some RAN2 impact such as RRC configuration and (de) activation/trigger for adaptation. Adapting SSB may also affect legacy UEs (e.g. UEs in idle/inactive). RAN2 may need to discuss whether legacy UEs can camp in a cell supporting SSB adaptation. If legacy UEs cannot camp, mechanism to bar legacy UEs and not bar UEs supporting SSB adaptation would be needed. The details can be studied after RAN1 has agreed on a specific SSB adaptation mechanism.

Proposal 1: For adaptation of SSB in time domain, RAN2 to wait for further progress in RAN1.

2.2. Adaptation of PRACH in time domain
RAN1 has discussed (in RAN1#116bis) adaptation of PRACH in time domain and agreed the following: 
· 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)
· SSB-RO mapping for the additional PRACH resources is separate from the SSB-RO mapping of the PRACH resources for legacy UEs (if any)
· The adaptation is applicable for the following:
· UE in idle/inactive mode
· UE in connected mode
The PRACH adaptation mechanism may have some RAN2 impact such as RRC configuration and (de) activation/trigger for adaptation, RACH resource selection etc. The details can be studied after RAN1 has finalized the design for PRACH adaptation in time domain.

Proposal 2: For adaptation of PRACH in time domain, RAN2 to wait for further progress in RAN1.

2.2. Adaptation of paging occasions
Paging frame bundling
Example implementation 1:
In the legacy paging frame is determined using the following equation
· (SFN +PF_Offset) mod T = (T div N) * (UE_ID mod N)
The factor “(T div N)” distributes the Paging frames in the DRX cycle. For PF bundling, factor “(T div N)” can be removed from the equation and PF can be determined as follows:
· (SFN +PF_Offset) mod T = UE_ID mod N
POs can be determined as in legacy. No change to PO formula. 
Figure 2 is an illustration of this approach.


Figure 1
Example implementation 2:

Figure 2
PFs can be bundled over a short duration (D) periodically (see figure 2)
· #of PFs (N1) in duration D = D, D/2, D/4, D/8, ….
UE’s PF
· (SFN +PF_Offset) mod T = (D div N1) * (UE_ID mod N1)
· T is UE specific DRX cycle in multiples of X; T can be X; or T is max (UE specific DRX cycle and X)

Extension of N and Ns 
An alternate approach for clustering POs at the beginning of DRX cycle is to 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 example, let’s say 32 POs are needed in a DRX cycle to meet the paging load in a cell. Network can configure 1 PF in DRX cycle and 32 POs per PF. In this approach, UE can determine PF and PO using the legacy formulas by applying new values of N and Ns. 
If cell supports paging adaptation, it configures new parameters N’ and Ns’. N’ and Ns’ configures extended values of number of paging frames and number of POs. Legacy UEs in the cell will apply legacy parameters N and Ns whereas NES UEs supporting paging adaptation applies N’ and Ns’.
Proposal 3: For adaptation of paging occasions in time domain, 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 a cell supporting adaptation of paging occasions in time domain, network can bar the legacy UEs or it can provide both legacy and new configuration of N and Ns based on network implementation. There is no need to down select one option.
Proposal 4: For a cell supporting adaptation of paging occasions in time domain, network can bar the legacy UEs or it can provide both legacy and new configuration of N and Ns based on network implementation.
3 Conclusion
Proposal 1: For adaptation of SSB in time domain, RAN2 to wait for further progress in RAN1.

Proposal 2: For adaptation of PRACH in time domain, RAN2 to wait for further progress in RAN1.

Proposal 3: For adaptation of paging occasions in time domain, 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.
Proposal 4: For a cell supporting adaptation of paging occasions in time domain, network can bar the legacy UEs or it can provide both legacy and new configuration of N and Ns based on network implementation.
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PFs in legacy 

(SFN +PF_Offset) mod T = (T div N) * (UE_ID mod N)
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PFs bundling
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PFs in legacy 
(SFN +PF_Offset) mod T = (T div N) * (UE_ID mod N)
(SFN +PF_Offset) mod 16 = (16 div 16/4) * (UE_ID mod 4) = 4*(UE_ID mod 4)
PFs bundling
(SFN +PF_Offset) mod T = UE_ID mod N
(SFN +PF_Offset) mod 16 = UE_ID mod 4



