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1. Introduction
During the RAN #72 meeting, NB-IoT enhancement was discussed extensively.  And a new work item for NB-IoT enhancement was approved [1]. One of the main objectives is the Non-Anchor PRB enhancements as indicated as below. 
Non- Anchor PRB enhancements
· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 

· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]
In this contribution, we will consider the transmission of paging on a non-anchor NB-IoT PRB. Specifically, we will firstly discuss how to obtain the information of potential non-anchor paging PRB(s). Then we will discuss the determination of the paging PRB set. At last, we will consider how to determine the exact paging PRB within the paging PRB set to transmit/ receive paging message. 
2. Discussion
2.1 Configuration of non-anchor PRBs for paging
In Rel-14, non-anchor PRBs can be also configured for paging transmission to offload the paging traffic from anchor PRB. For UEs in RRC_CONNECTED mode, non-anchor PRB(s) is configured via RRC signaling, while for the UEs in RRC_IDLE mode, it is difficult to configure the non-anchor PRB(s) for paging transmission via RRC signaling. Hence, we should consider another way to configure the non-anchor PRBs for paging. 
Here, we consider two methods for the configuration of non-anchor PRBs for paging. 
· Method 1: Configure the non-anchor PRB(s) for paging explicitly e.g. via NB-SIB2
Since UEs could detect the anchor PRB when performing the PSS/SSS detection, the configured non-anchor paging PRB number and related offset to anchor PRB in frequency domain for each non-anchor PRB can be included in the configuration message transmitted in anchor PRB to indicate the locations of the non-anchor PRBs in frequency domain
· Method 2: Derive the locations of non-anchor PRB(s) implicitly e.g. based on some predefined rules. 
One possible way is to define the mapping relationship between the location of anchor PRB and the configuration of non-anchor PRB(s) including the number of non-anchor PRB(s) and the frequency locations. Then UEs could obtain the configuration of non-anchor PRB(s) according to the information of anchor PRB. 
Proposal 1:  Consider configuring the non-anchor PRB(s) for paging via NB-SIB or predefined rule. 
2.2 Paging PRB set determination for Rel-14 NB-IoT UEs
  Two options can be considered to determine which PRBs can work as paging PRBs for Rel.14 NB-IoT. 
· Option 1: Both anchor PRB and non-anchor PRB(s) work as paging PRBs for Rel-14 NB-IoT UEs :
· In this option, the paging PRB set contains anchor PRB and all the non-anchor paging PRBs. UEs would select their own paging PRB among anchor PRB and non-anchor paging PRB(s).
· Option 2: Only non-anchor PRB(s) work as paging PRB for Rel-14 NB-IoT UEs 
· In this option, the anchor PRB is not used to transmit the paging message for Rel-14 NB-IoT UEs and the paging PRB set only contains the non-anchor PRBs. Rel-14 NB-IoT UEs would select the specific paging PRB among non-anchor paging PRBs
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Figure 1: Paging PRBs set for Rel-14 UEs options
Considering anchor PRB should carry the paging message for all Rel-13 NB-IoT UEs, if it has to work as paging PRB for Rel-14 NB-IoT UEs, the paging traffic load would get even heavier. Compared with option 1, option 2 could make the traffic load among all paging PRBs more balanced. Thus we have a slight preference on option 2.
Proposal 2: The paging PRB(s) set for Rel-14 NB-IoT only includes the non-anchor PRB(s) 
2.3 Specific paging PRB selection
After the set of paging PRBs is determined according to the discussion in the above section, the exact PRB for one UE to camp on should be further determined within the set of paging PRBs on both eNB side and UE side. 
Considering it is quite difficult to configure exact paging PRB for each UE via signaling, it is more desirable to determine the exact paging PRB based on some rules. For example, the exact paging PRB can be determined based on the following formula

UE_ID mode N=m, (0(m(N-1)
In the equation, UE_ID can be IMSI or S-TMSI, N denotes the total number of paging PRBs for Rel-14 NB-IoT UEs and m is the index of the paging PRB within the set of paging PRBs. 
The UE procedures could be as this:
· UE detects the anchor PRB and get the potential non-anchor PRB(s)’ information

· UE determines the set of paging PRBs for Rel-14 NB-IoT UEs 
· UE determines the exact paging PRB based on its UE_ID by using the defined formula
· UE would camp on the determined paging PRB and detect paging message during the corresponding paging occasions. 
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Figure 2: UE procedures
Proposal 3: The exact paging PRB for a certain UE is determined based on its UE-ID 
3 Conclusion
In this proposal, we discuss the issues of paging on the non-anchor PRB, including the configuration of non-anchor PRBs, determination of paging PRBs set for Rel-14 NB-IoT UEs and the determination of the exact paging PRB for a certain UE. Our views for these aspects are summarized as follows:
Proposal 1:  Consider configuring the non-anchor PRB(s) for paging via NB-SIB or predefined rule.

Proposal 2: The paging PRB(s) set for Rel-14 only includes the non-anchor PRB(s)
Proposal 3: The exact paging PRB for a certain UE is determined based on its UE-ID
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