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1. Introduction
Wideband carrier with multiple SS Blocks is introduced in NR. However, the cell modeling for the wideband carrier with multiple SS Blocks has never been discussed yet. In this contribution, we try to give some analysis on this issue, especially on the issue of the Cell ID (CGI). For instance, whether the multiple SS Blocks within the wideband carrier should associate with the same single Cell ID or different individual Cell IDs.
2. Discussion
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Figure 1
[bookmark: OLE_LINK3]As illustrated in Figure 1, multiple SS Blocks can be transmitted within the bandwidth of a wideband carrier. Each SS Block can associate with the corresponding RMSI. Concepts of cell defining SS Block and initial DL/UL active BWP are introduced by RAN1 from the perspective of UE. It was agreed in RAN1 that from UE perspective, a cell is associated with a single SS Block (cell defining SS Block). It was also agreed in RAN1 that the initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI. With the agreements at RAN1, RAN2 made the following agreements about the BWP impacts on Idle and Inactive state (RAN2#AH-1801):
· RAN2 understand that the SSB of the cell where Idle/inactive UE camps is the cell defining SSB.
· Idle/inactive UE monitors system information and paging information in the initial DL BWP.
· Idle/inactive UE performs random access in the initial UL/DL BWP.
[bookmark: OLE_LINK2]Given the above, take the wideband carrier illustrated in Figure 1 as an example, different UEs may search and camp on one of the three different SS Blocks and take the camped SSB as the cell defining SSB. For instance, UE1 may camp on SSB1. Then UE1 takes SSB1 as the cell defining SSB and considers SSB1 with the corresponding associated RMSI as the initial DL BWP. UE2 may camp on SSB2. Then UE2 takes SSB2 as the cell defining SSB and considers SSB2 with the corresponding associated RMSI as the initial DL BWP. UE1 and UE2 monitor system information and paging in their corresponding initial DL BWP and performs random access in their corresponding initial DL/UL BWP. In other words, the three SS Blocks associated with the corresponding RMSI as illustrated in Figure 1 are modeled as three individual cells in the Idle/Inactive state. Different system information can broadcast from these individual cells. 
Observation1: In Idle/Inactive state, each SS Block associated with the corresponding RMSI can be modeled as individual cells broadcast with different system information.
Idle/Inactive UE performs random access in the initial UL/DL BWP. After the RRC Connection is established, dedicated BWPs can be added in addition to the initial UL/DL BWP. Multiple BWPs within a wideband carrier can be allocated to the UE and the UE may be active on one of the dedicated BWP other than the initial BWP in the CONNECTED state. However according to the agreement in RAN1 and RAN2, in this case, from UE perspective, a cell is associated with the cell defining SS Block. In other words, from the perspective of UE, it camps on the cell defining SS Block (i.e. the initial BWP). The UE takes the cell defining SS Block as the timing reference, takes the frequency of the cell defining SS Block as its serving frequency. SS Blocks other than the cell defining SS Block which needs to be measured are configured as individual measurement objects and UE performs inter-frequency measurement on these SS Blocks. The measurement result on the cell defining SS Block is considered as the measure result of the serving cell and L3 mobility can be performed on the quality of the serving cell. Besides, the system information update in the CONNECTED state should also be based on the information acquired from the initial DL BWP, no matter whether the updated information is provided via dedicated RRC signaling or acquired from the active BWP. For instance, if the system information is provided within the UE’s active BWP, it should be provided as the same content as that broadcasts on the UE’s initial DL BWP. So given the above, in the CONNECTED state, UE just takes the cell defining SS Block as its serving cell. So just like in the Idle/Inactive state, each SS Block associated with the corresponding RMSI can still be modeled as individual cells broadcast with different information. 
Observation 2: In CONNECTED state, UE takes the cell defining SSB as its serving cell.
Observation 3: Just like in the Idle/Inactive state, each SS Block associated with the corresponding RMSI can still be modeled as individual cells broadcast with different information. 
Given the above observations, each SS Block associated with the corresponding RMSI can be modeled as individual cells broadcast with different information both in the Idle/Inactive state and CONNECTED state. From this perspective, the multiple SS Blocks within the wideband carrier can be allowed to be associated with different individual Cell IDs. 
Observation 4: From the perspective of RAN2, the multiple SS Blocks within the wideband carrier can be allowed to be associated with different individual Cell IDs.
In fact, it should also be noted that whether the multiple SS Blocks are associated with the same or different Cell IDs has no impact on the RAN2 procedures, neither on the procedures in Idle/Inactive nor on the procedures in CONNECTED. However, it should be noted that in LTE, the Cell ID, i.e. ECGI is defined as :
-	E-UTRAN Cell Global Identifier (ECGI): used to identify cells globally. The ECGI is constructed from the PLMN identity the cell belongs to and the Cell Identity (CI) of the cell. The included PLMN is the one given by the first PLMN entry in SIB1, according to TS 36.331 [16].
In other words, the ECGI can uniquely identify a physical cell globally within the PLMN. However, if the multiple SS Blocks each of which associated with the corresponding RMSI (i.e. the multiple physical cells) within a wideband carrier are associated with the same Cell ID, the definition of Cell ID in LTE can’t be reused in NR anymore. In addition, with the ECGI defined globally within the PLMN, in LTE, typically the UE stores the history cells indexing with ECGI. While if the same Cell ID can be used for the multiple physical cells within the wideband carrier, to uniquely identify a physical cell, the UE may need to store the history cells indexing with Cell ID+NR-ARFCN etc. So RAN2 is kindly asked to confirm whether the same Cell ID is allowed for the multiple SS Blocks within the wideband carrier. 
Observation 5: From RAN2 perspective, whether the multiple SS Blocks within the wideband carrier associated with the same or different Cell IDs has no impact on RAN2 procedures.
Observation 6: If the same Cell ID is allowed for the multiple SS Blocks within the wideband carrier, the definition of Cell ID in LTE can’t be reused directly in NR and it may have some impact on the UE’s history cell storage behavior.
Proposal 1: RAN2 is kindly asked to confirm whether the same Cell ID is allowed for the multiple SS Blocks within the wideband carrier.
Besides the consideration in RAN2, it should be noted that the procedures in RAN3, for instance, cell configuration information exchange on Xn and F1, handover preparation on Xn, UE context setup and modification on F1 etc., are highly related to the definition of Cell ID. So LS should be sent to RAN3 to inform the multiple SS Blocks issue for the wideband carrier.
[bookmark: OLE_LINK4]Proposal 2: LS should be sent to RAN3 to indicate that when operating on a wideband carrier:
· From the perspective of RAN2, each SS Block associated with the corresponding RMSI can be modeled as individual cells broadcast with different information both in the Idle/Inactive state and CONNECTED state;
· From the perspective of RAN2, the multiple SS Blocks within the wideband carrier can be allowed to be associated with different individual Cell IDs;
· From RAN2 perspective, whether the multiple SS Blocks within the wideband carrier associated with the same or different Cell IDs has no impact on RAN2 procedure (Note: this bullet depends on the confirmation of Propsoal1 and should be revised correspondingly);
3. Conclusion and proposals
In this contribution, the Cell ID issue for the wideband carrier with multiple SS Blocks is analyzed with the following observations and proposals:
Observations:
Observation1: In Idle/Inactive state, each SS Block associated with the corresponding RMSI can be modeled as individual cells broadcast with different system information.
Observation 2: In CONNECTED state, UE takes the cell defining SSB as its serving cell.
Observation 3: Just like in the Idle/Inactive state, each SS Block associated with the corresponding RMSI can still be modeled as individual cells broadcast with different information.
Observation 4: From the perspective of RAN2, the multiple SS Blocks within the wideband carrier can be allowed to be associated with different individual Cell IDs.
Observation 5: From RAN2 perspective, whether the multiple SS Blocks within the wideband carrier associated with the same or different Cell IDs has no impact on RAN2 procedures.
Observation 6: If the same Cell ID is allowed for the multiple SS Blocks within the wideband carrier, the definition of Cell ID in LTE can’t be reused directly in NR and it may have some impact on the UE’s history cell storage behavior.
Proposals:
Proposal 1: RAN2 is kindly asked to confirm whether the same Cell ID is allowed for the multiple SS Blocks within the wideband carrier.
Proposal 2: LS should be sent to RAN3 to indicate that when operating on a wideband carrier:
· From the perspective of RAN2, each SS Block associated with the corresponding RMSI can be modeled as individual cells broadcast with different information both in the Idle/Inactive state and CONNECTED state;
· From the perspective of RAN2, the multiple SS Blocks within the wideband carrier can be allowed to be associated with different individual Cell IDs;
· From RAN2 perspective, whether the multiple SS Blocks within the wideband carrier associated with the same or different Cell IDs has no impact on RAN2 procedure (Note: this bullet depends on the confirmation of Propsoal1 and should be revised correspondingly);
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