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1. Introduction
During RAN3#96 meeting, it was discussed that which node (e.g., gNB-CU or gNB-DU) controls non-UE associated functions. In this contribution, we focus on paging function among non-UE associated functions and provide our view on it.
2. Discussion
The gNB-CU can interpret the paging message received from the CN due to having the RRC layer, while it cannot page the UE directly due to not having the MAC/PHY layer. According to [1], the description of paging transmission was captured as follows.

	10.3.2.2.6
Paging function (FFS)

Editor’s note: Further detail is FFS.
The gNB-DU is responsible for transmitting the paging information according to the scheduling parameters available.


So, in order to page the UE, the signalling between the gNB-CU and gNB-DU is necessary.
Observation 1: In case of CU-DU split, the signalling between the gNB-CU and gNB-DU is necessary to page the UE.

To perform the paging, it is necessary to calculate the paging frame (PF) and the paging occasion (PO) as defined in section 7.1 [2] in LTE:
	PF and PO is determined by following formulae using the DRX parameters provided in System Information:

PF is given by following equation:

SFN mod T= (T div N)*(UE_ID mod N)

Index i_s pointing to PO from subframe pattern defined in 7.2 will be derived from following calculation:

i_s = floor(UE_ID/N) mod Ns

System Information DRX parameters stored in the UE shall be updated locally in the UE whenever the DRX parameter values are changed in SI. If the UE has no IMSI, for instance when making an emergency call without USIM, the UE shall use as default identity UE_ID = 0 in the PF and i_s formulas above.

The following Parameters are used for the calculation of the PF and i_s:

-
T: DRX cycle of the UE. If a UE specific extended DRX value of 512 radio frames is configured by upper layers according to 7.3, T =512. Otherwise, T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in 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.


As mentioned above, in order to calculate the PF and PO, the following parameters are needed: 1) SFN; 2) DRX cycle of the UE; 3) nB; 4) UE_ID. According to which entity has these parameters which need to compute the PF and PO, there are two possible options:
· Option 1: The gNB-CU calculates the PF and PO, and sends them to the gNB-DU
· Option 2: The gNB-DU calculates the PF and PO based on the parameters received from the gNB-CU

For Option 1, because the gNB-CU provides the gNB-DU with the PF and PO together with the Paging message which the RRC layer generates, the gNB-DU may transmit the Paging message only based on them. However, among above four parameters, for SFN information, the following working assumption was agreed in the last NR AdHoc meeting:
	WA: SFN information resides in the DU.


In order for the gNB-CU to compute the PF and PO, the gNB-DU should provide the SFN information. For this, it may be needed to perform the tight synchronization between the gNB-CU and gNB-DU.

For Option 2, the gNB-CU transmits to the gNB-DU the Paging message and the parameters which need to calculate the PF and PO. Then, the gNB-DU computes the PF and PO and sends the Paging message based on them. Because the SFN information resides in the gNB-DU, there is no need to perform tight synchronization between the gNB-CU and gNB-DU. So, from synchronization point of view, this option has an advantage over Option 1.
Observation 2: The Option 2 that does not require tight synchronization between the gNB-CU and gNB-DU has an advantage over the Option 1.
In LTE, the eNB may address multiple UEs within a Paging message by including on PagingRecord for each UE [3]. That is, it may page multiple UEs with the same PF and PO through a Paging message. The Paging message which the RRC layer generates is described as follows [3]:

Paging message
-- ASN1START

Paging ::=




SEQUENCE {


pagingRecordList



PagingRecordList 




OPTIONAL,
-- Need ON


systemInfoModification


ENUMERATED {true}




OPTIONAL,
-- Need ON


etws-Indication




ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension


Paging-v890-IEs





OPTIONAL

}
⁞

⁞
PagingRecordList ::=



SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord

PagingRecord ::=




SEQUENCE {


ue-Identity






PagingUE-Identity,


cn-Domain






ENUMERATED
{ps, cs},


...

}

PagingUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


imsi







IMSI,


...

}

IMSI ::=






SEQUENCE (SIZE (6..21)) OF IMSI-Digit

IMSI-Digit ::=





INTEGER (0..9)

-- ASN1STOP

To support this paging for multiple UEs in Option 2, before the gNB-DU transmits the Paging message, the signalling between the gNB-CU and gNB-DU may be needed. In order for the gNB-CU to be able to organize the Paging message which pages multiple UEs with the same PF and PO, for example, the gNB-DU may provide the information (e.g. UE_ID, PF and/or PO) to the gNB-CU. Based on the received information, the gNB-CU generates the Paging message and sends this message together with the information (e.g. received PF and/or PO) to the gNB-DU.
Observation 3: To support the paging for multiple UEs with the same PF and PO in Option 2, the signalling between the gNB-CU and gNB-DU is necessary.

Based on the observations, the followings are proposed:

Proposal 1: The gNB-DU should compute the PF and PO based on the information which the gNB-CU provides.
Proposal 2: To page multiple UEs with the same PF and PO, the gNB-DU should provide the gNB-CU with the information.
3. Conclusion
In this contribution, we focused on paging function among non-UE associated functions and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The gNB-DU should compute the PF and PO based on the information which the gNB-CU provides.

Proposal 2: To page multiple UEs with the same PF and PO, the gNB-DU should provide the gNB-CU with the information.

Proposal 3: It is proposed to agree the TP for TS 38.401.
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<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
10.3.2.2.6
Paging function (FFS)

Editor’s note: Further detail is FFS.
The gNB-DU is responsible for transmitting the paging information according to the scheduling parameters available and calculating the paging frame and paging occasion based on the information which the gNB-CU provides.
The gNB-CU generates the paging information which pages multiple UEs with the same paging frame and paging occasion based on the information which the gNB-DU provides.
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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