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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _GoBack]In previous RAN1 meetings, the following agreements on paging CORESET configuration have been made for paging transmission [1].
	Agreements:
· For paging,
· The following parameters for paging are explicitly signaled in the corresponding OSI/RMSI.
· It is up to RAN2 where the paging configuration is provided
· Paging occasion configuration, e.g., time offset, duration, periodicity
· [It is up to RAN2 how to configure the paging occasion.]
· PDCCH configuration which gives search space configuration including monitoring occasions within the paging occasion.
· For paging CORESET configuration, reuse the same configuration for RMSI CORESET as indicated in PBCH.


Furthermore, for paging monitoring, the current working assumption is that there is common search space configured for each configured bandwidth part in PCell/PScell:
	Agreements:
· C-SS in each DL BWP of the PCell/PScell
· On C-SS, Yp ,kp= 0.
· In Rel.15, 
· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only
· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only
· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP 
· NOTE: RAN1 does not expect additional impact on the UE behavior due to not having PRACH resource in the BWP
· Working assumption: In Rel.15, 
· A UE is expected to monitor C-SS (if configured) in the activated BWP
· Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.
· All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.


Based on these conclusions, the detailed framework of paging transmission in wideband system is further analyzed and optimized alternatives are proposed. 
Note: this contribution is revised from R1-1800176.
2. Discussion
2.1. Paging in wider bandwidth
According to the above agreements, for each UE in the cell, there should be a C-SS configured in the active BWP that support broadcast signaling, such as scheduling RMSI, OSI, Paging, random access, etc. Different UEs would possibly be configured with different active BWP, for the sake of traffic load balancing, or striving for best channel/interference condition. 
As a result, from system perspective, it is common that there are multiple downlink BWPs in the system, each of them is shared to a group of UEs as an active BWP, where broadcast messages may be sent. This is especially true in the case that multiple BWPs are also applied at the gNB side to enable the wideband carrier, thus each BWP at the gNB side may act as the active BWP providing the full functionalities of C-SS.
On the other hand, as agreed in RAN1 #91, PDCCH and PDSCH for paging, RMSI and OSI should be transmitted within the RMSI CORESET in initial DL active BWP configured by PBCH in cell defining SSB. Moreover, all  these information need to be transmitted in beam sweeping way, which may lead to the resource within the initial active DL BWP quite limited, especially when the number of idle or inactive UE in the network is large.
Such overhead can be reduced, especially given that multiple C-SS are already configured in the system. A simple solution is to distribute the paging messages to multiple BWPs containing C-SS in the system, other than the initial active DL BWP, i.e. several paging bandwidth parts (P-BWP) can be defined in a carrier according to the network configuration. The number of P-BWPs and location of each P-BWP can be indicated in RMSI/OSI. 
Once configured by RMSI/OSI, idle and inactive mode UEs may only camp on one of the P-BWPs, and monitors the CORESET confined within that bandwidth part. Given that a UE would camp on only one of the P-BWPs, the paging message target to that UE should only be transmitted in that particular P-BWP. Instead of broadcasting the paging message in every C-SS in the wideband carrier, such enhancement can reduce the paging signaling overhead in proportion to the number of configured bandwidth part. For example, if in a wideband carrier where five paging bandwidth parts are configured, up to 80% paging overhead can be eliminated. Moreover, it is also desirable from load balancing perspective, because the paging traffic can be distributed to different positions in the wideband carrier.
The network should be aware of which P-BWP the UE to be paged may camp and monitor the paging PDCCH. A simple solution is to distribute the idle and inactive mode UEs to different P-BWP based on a predefined mapping rule, i.e. by a hashing formula derived from the UE IDs and network configurations, similar to the way of distributing the UEs to multiple paging occasions. More specially, several P-BWPs can be defined in a carrier according to the network configuration. A UE only monitors the paging PDCCH in a particular P-BWP that derived from its UE ID (e.g. IMSI, etc.). On the other hand, the network only sends the paging message to the particular P-BWP that derived from the ID of the UE to be paged.
[image: ]
Figure 1. Distributing paging occasions of UEs to different BWPs
An example is illustrated in Figure 1, where two P-BWPs (BWP #1 and #2) are configured. Some UEs (UE1, UE2) wake up on BWP #5 to monitoring their paging messages, while the other UEs (UE3, UE4) stay on another BWP (i.e. BWP #2) for their paging messages. UE selects the P-BWP based on the hashing function derived from its IMSI. As a result, the network is aware of the potential bandwidth part the UE camping on, and is able to send paging messages dedicated for those UEs to the particular bandwidth part camping on. 
Such enhancement can increase the total volume of UE can be paged per cell using the existing paging message format. The total number of UE can be paged is increased in proportion to the number of P-BWPs configured.
[bookmark: _Ref481598964][bookmark: prop1][bookmark: _Ref494321069]Proposal 1: Paging bandwidth part (P-BWP) is defined as the bandwidth part that may contain paging message, and is derived from the UE IDs and network configurations. A UE only monitors paging in a particular P-BWP that derived from its UE ID. 
3. Conclusion
In the contribution, we discuss paging transmission in wideband system. Based on the discussion, we propose that,
Proposal 1: Paging bandwidth part (P-BWP) is defined as the bandwidth part that may contain paging message, and is derived from the UE IDs and network configurations. A UE only monitors paging in a particular P-BWP that derived from its UE ID. 
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