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Introduction
During RAN3 #96 meeting an attempt was made to establish which functions should be controlled by the gNB-CU and by the gNB-DU [1]. The calculation of paging occasion (PO) and paging frame (PF) as well as the generation of the paging message were discussed, but there was no agreement on whether they should be controlled (i) by the gNB-CU or (ii) by the gNB-DU. 
In our contribution [2], we explain that to define an interoperable F1 interface there should be a clear separation of functionalities between the gNB-CU and gNB-DU. This is because interfaces based on the assumption that (i) one endpoint has full knowledge about the other endpoint and/or (ii) one endpoint controls the other endpoint become very difficult to interoperate. In our contribution [2], we also observe that the cell-handling is better located in the gNB-DU because this offers more freedom in optimizing radio performance, as there would not be any interface limitations. 
Based on these considerations, in this contribution we discuss how to generate the paging message and whether PO and PF should be configured by the gNB-CU or by the gNB-DU.
Discussion  
The paging message is a special RRC message that can be used, e.g., to initiate mobile terminated activities, to trigger UEs to re-acquire system information and to provide an ETWS indication. The paging message is transmitted over a dedicated logical channel (PCCH) and using RLC TM. The paging message is not associated to any SRB. These characteristics differentiate the paging message with respect to other RRC messages and the question could be raised on whether the paging should be initiated (1) by the gNB-CU or (2) by both the gNB-CU and gNB-DU. 
The advantage of allowing both the gNB-CU and the gNB-DU to initiate the paging toward the UEs is the following. The gNB-DU could transmit directly “System Information Update” information message toward the UEs in case of a change in parameters that are under its responsibility, e.g., changes in ACB parameters or cell-related system information. On the other hand, in other cases the gNB-CU initiates the paging of an UE and gNB-DU assemblies all paging records to generate the paging message to be sent out in one paging queue (e.g., to inform UEs about incoming DL traffic from the CN). The only drawback of this approach is that the gNB-DU may in some cases need to either store or retrieve from the gNB-CU some UE-specific parameters required for paging (e.g., UE identities). This could be solved by introducing a specific procedure over the F1-C that could be part of the paging function in [3]. The overhead of this procedure is expected to be very small. 
Proposal 1	Both gNB-CU and gNB-DU can initiate Paging toward the UEs.
Proposal 2	It is only the gNB-DU that generates the RRC Paging message to be sent over the air by assembling one (or more) paging records. 

In LTE, the UE calculates the timing for paging reception based on paging frame (PF) and paging occasion (PO). A PF is a radio frame that may contain one or multiple POs. When DRX is used the UE needs only to monitor one PO per DRX cycle. PF and PO can be calculated according to the following equations [4].
· PF is given by following equation:
SFN mod T= (T div N) * (UE_ID mod N)
· The index i_s pointing to PO depends on the subframe pattern and can be calculated using the rules in [4] and the following equation:
i_s = floor(UE_ID/N) mod Ns
· The following parameters are used for the calculation of the PF and i_s:
· T: DRX cycle of the UE; 
· It is determined by the shortest between the UE specific DRX value, if allocated by upper layers, and a default DRX value that is broadcasted in the system information. If UE specific DRX is not configured by upper layers, the default value is applied.
· nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32;
· N: min (T, nB);
· Ns: max (1, nB/T);
· UE_ID: IMSI mod 1024.
Regarding above parameters, some are cell-specific and may be under the responsibility of the gNB-DU (default DRX value and nB). On the other hand, other parameters are provided by the CN via S1 paging and are under the responsibility of the gNB-CU (UE specific DRX and UE_ID). Therefore, there are two possibilities for calculating PO and PF. 
1. The gNB-DU sends required information to gNB-CU; the gNB-CU calculates PO and PF; the gNB-CU sends the information to the gNB-DU.
2. The gNB-CU sends required information to gNB-DU; the gNB-DU calculates PO and PF; the gNB-DU optionally sends information to the gNB-CU when the paging message is transmitted. 
We believe that the second approach would be more efficient. This is because the gNB-DU manages the paging queues and the radio resource configuration. The RRC Paging message may contain several Paging records. The gNB-CU does not have full knowledge of radio resource utilization and does not know how many Paging records can fit in an RRC Paging message to be sent out in a PO. In addition, it is worth noting that allowing the gNB-CU to calculate PO and PF may require a tight synchronization between gNB-CU and gNB-DU which may complicate the F1 interface (without any obvious benefit).
Proposal 3		The gNB-DU calculates and configures PO and PF using information received from the gNB-CU.
Proposal 4	RAN3 is kindly asked to agree with the TP in Annex I.
Conclusion 
In this paper, we discussed paging in the disaggregated gNB deployment. 
Proposal 1	Both gNB-CU and gNB-DU can initiate Paging toward the UEs.
Proposal 2	It is only the gNB-DU that generates the RRC Paging message to be sent over the air by assembling one (or more) paging records. 
Proposal 3		The gNB-DU calculates and configures PO and PF using information received from the gNB-CU.
Proposal 4	RAN3 is kindly asked to agree with the TP in Annex I.
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Both gNB-CU and gNB-DU can initiate Paging toward the UEs. 
The gNB-DU generates the RRC Paging message to be sent over the air by assembling one (or more) paging records. The gNB-DU calculates the paging occasion (PO) and the paging frame (PF) using information received from the gNB-CU via the F1-C interface. The gNB-DU is responsible for transmitting the paging information according to the scheduling parameters available.
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