
3GPP TSG-RAN WG2 Meeting#95                                                                  R2-164769
[bookmark: _Toc441707846]Gothenburg, Sweden, 22nd – 26th August 2016

Source:	CATT 
[bookmark: Title]Title:	Paging Enhancements for NB-IoT
[bookmark: Source]Agenda Item:	8.11.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

1. Introduction
As the machine market grows and diversifies, it is necessary to provide wireless services for massive number of devices. According to the objects of core part WI of NB-IoT enhancement [1], the network should support the transmission of paging on a non-anchor NB-IoT PRB. The mechanism of paging enhancement to increase the paging capacity will be discussed in the contribution.  
2. Discussion
2.1 Selection of paging carrier
The network and UE should have a common rule to choose a paging carrier. As the UE receives the carrier information for paging, it will choose a carrier to receive paging which is supported by both of the network and the UE. 
The UEs to be paged need be distributed uniformly across the paging carriers. The legacy mechanism to determine Paging Narrowband (PNB) in [2] is used as a reference to determine the paging carrier. For simplicity the Paging Carrier (PC) is determined by the following equation
PC = floor(UE_ID/(N*Ns)) mod Nn
The following Parameters are used for the calculation of the PC:
-	T: DRX cycle of the UE. 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. UE specific DRX is not applicable for NB-IoT.
-	nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32, T/64, T/128, and T/256.
-	N: min(T,nB)
-	Ns: max(1,nB/T)
-	Np : number of paging carriers provided in system information
-	UE_ID: IMSI mod 4096, if P-RNTI is monitored on NPDCCH.
The parameters of T and nB in the above equation are the same for all of the paging carriers in the cell in order to keep the UEs distributed uniformly across the paging carriers. The advantage of the method above is simple for both of the eNB side and the UE side.
Proposal 1:  Paging carrier (PC) is the determined by PC = floor(UE_ID/(N*Np)) mod Nn, where
-	T: DRX cycle of the UE. 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. UE specific DRX is not applicable for NB-IoT.
-	nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32, T/64, T/128, T/256, T/512, and T/1024
-	N: min(T,nB)
-	Ns: max(1,nB/T)
-	Nn : number of paging narrowbands provided in system information
-	UE_ID: IMSI mod 4096, if P-RNTI is monitored on NPDCCH.
The parameters of T and nB for all paging carriers are the same.
2.2 Notification of system information change
Since the network supports the transmission of paging on a non-anchor NB-IoT PRB, the system information change notification can be sent with paging on the non-anchor carrier. If the UE receives the system information change notification on the non-anchor carrier, it updates the system information as legacy.
Proposal 2:  The system information change notification can be sent with paging on the non-anchor carrier.
Direct Indication information is transmitted on NPDCCH using P-RNTI but without associated Paging-NB message to notify the change of system information. It is simple to support the transmission of Direct Indication information on the non-anchor carrier.
Proposal 3:  Support the transmission of Direct Indication information on the non-anchor carrier.
Proposal 4:  Send LS to RAN1 about the support of the transmission of Direct Indication information on the non-anchor carrier.
3. Conclusion
This contribution discusses the issues of the paging enhancements for NB-IoT. The following proposals are made:
Proposal 1:  Paging carrier (PC) is the determined by PC = floor(UE_ID/(N*Np)) mod Nn, where
-	T: DRX cycle of the UE. 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. UE specific DRX is not applicable for NB-IoT.
-	nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32, T/64, T/128, T/256, T/512, and T/1024
-	N: min(T,nB)
-	Ns: max(1,nB/T)
-	Nn : number of paging narrowbands provided in system information
-	UE_ID: IMSI mod 4096, if P-RNTI is monitored on NPDCCH.
The parameters of T and nB for all paging carriers are the same.
Proposal 2:  The system information change notification can be sent with paging on the non-anchor carrier.
Proposal 3:  Support the transmission of Direct Indication information on the non-anchor carrier.
Proposal 4:  Send LS to RAN1 about the support of the transmission of Direct Indication information on the non-anchor carrier.
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