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Proposed Text for the TR on NB M2M Paging Concept

1 Introduction
A new study item named Cellular IoT was approved at GERAN #62 (see [1]). This document contains a text proposal for the Cellular IoT TR on the NB M2M paging concept as discussed in [2].
This is an updated version of [5].
2 Proposed text for the TR
	First Change


[bookmark: _Toc393974698]7.1	Concept#2 (Clean slate)
7.1.4 [bookmark: _Toc393974726][bookmark: _Toc405798857][bookmark: _Toc395881945] Link Layer aspects
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[bookmark: _Toc396125011]7.1.4.8 Paging Procedure
7.1.4.8.1 General
Paging is initiated by the Core Network. When sending a paging request to a BS, the Core Network should provide:
- 	the UE identity used for paging the UE on the radio interface, i.e. IMSI/P-TMSI (for Gb based architecture) or S-TMSI (for S1 based architecture); and 
-	the parameter for the BS to determine the next paging occasion, i.e. IMSI (for Gb based architecture) or IMSI mod 1024 (for S1 based architecture); and
- 	the latest known Coverage Class of the UE; and  
-	optionally, the UE specific DRX cycle.
In the case when a UE specific DRX cycle is provided by the Core Network, the BS will always use the UE specific DRX cycle instead of the default DRX cycle broadcast in the System information to determine the next paging occurrence.
The scheduling of a PAGING message is indicated in the DCI by a resource allocation for the P-RNTI. There is no need for a UE to monitor continuously the DCI for incoming PAGING messages. Discontinuous Reception (DRX) in idle mode is used in order to reduce the power consumption. When DRX is used, the UE needs only to monitor one Paging Occasion (PO) per DRX cycle. When a UE receives a PAGING message including its UE identity, a random access procedure as described in section 7.1.4.3 will be initiated.
7.1.4.8.2 Determination of Paging Occasion
One Paging Occasion (PO) for NB M2M access is a specific DCI interval where P-RNTI is included in the DCI. One Paging Frame (PF) is one Super Frame containing one or multiple Paging Occasion(s). 
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 will be derived from following calculation:
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. T is determined by the value of UE specific DRX cycle. If UE specific DRX is not configured by upper layers, the default value broadcast in the system information is applied. 
-	N: N is used to group the super frame where the DCI for PCCH can only appear in PF. It can be selected from {T, T/2, T/4, T/8}.
For example, 
when N= T, it means the DCI for PCCH could be appeared in each super frame;
when N= T/2, it means the DCI for PCCH could be appeared in each two super frame;
-	Ns: All the DCI blocks are separated into Ns groups for each Coverage Class. The UE can select one of the Ns groups based on its IMSI for the DCI monitoring for Paging. Parameter Ns is calculated by the following equation where the DCI interval in the number of frames is determined by the corresponding Coverage Class:
Ns= 64/DCI interval 
-	UE_ID: IMSI mod 1024 (for S1 based architecture) or IMSI (for Gb based).
In Figure 7.1.4.8-1, an example with DCI interval including four frames is described to show where the PO is. When the PF and PO is identified, the UE will perform discontinuous reception for paging.


Figure 7.1.4.8-1 PO Locations example for Paging, Ns=16
7.1.4.8.3 Reception of Paging in Radio Interface
In NB M2M, the Paging message is sent on the Paging Control Channel (PCCH) which is coverage specific. The presence of PCCH for a specific coverage class is uniquely scheduled by the DCI of the same coverage class. A resource allocation addressed by P-RNTI in a DCI is for the paging message. The start indicator and duration indicate when to receive the paging message, the channel ID   indicates where to receive the paging message.
Table 7.1.4.8-1 PCCH Allocation in DCI
	Field
	Description

	P-RNTI
	This identifier indicates the subsequent resource allocation for PCCH. A fixed value will be used for all UEs in the cell.

	Channel ID
	Indicate the physical location of the PCH channel

	Start Indicator
	The start of the resource allocation on the corresponding physical channel, the value means the Nth slot in current DCI interval

	Duration
	the duration of the resource allocation for PCCH, the value indicates how long a UE should keep receiving

	MCS
	Modulation and scheme for the PCCH


A PAGING message can page several users at the same time. A UE identity list is included in the PAGING message as shown in Table 7.1.4.8-2:
Table 7.1.4.8-2 Content of PAGING Message in radio interface
	Field
	Description

	UE identity List
	

	>UE identity
	Provides the NAS identity of the UE that is being paged.
IMSI/P-TMSI (for Gb based architecture) or S-TMSI (for S1 based architecture) 


7.1.5	Radio resource management
	End of Changes
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