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Introduction
The non-UE specific RS has been extensively discussed in RAN2#95. The agreements and FFS are as follows:
Agreements related to RRC based mobility

RAN2 preference:
1	In connected active we are able to use non-UE specific RS for measurements (UE may not need to be aware whether the RS is UE-specific or non-UE specific)

2	The non-UE specific RS can be found by the UE without much configuration

3	The non-UE specific RS encodes an identity

FFS1	Is RS in connected the same as "xSS"
FFS2 	What does the non-UE specific RS identify? e.g. Cell, beam, TRP, zone, or something else.
FFS3	Does the UE have to be able to somehow identify a grouping from this identity

These agreements are not intended to preclude uplink based mobility
Final decision whether to introduce non-UE specific RS design is RAN1 responsibility

This contribution intends to address the above FFS2 and FFS3 by analysing how the cell is identified in the context of UE/Non-UE specific RS identity.
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]What does the non-UE specific RS identify
As to FFS2, we think the non-UE specific RS can be used to identify a cell, which means a cell-ID can be encoded within the RS identity. When a UE is camping on a “Cell”, it can get the “Cell ID” by recognizing the non-UE specific RS of the “Cell” without any pre-configuration.
Proposal 1a: Non-UE specific RS can be used to identify a cell.
Furthermore, we think it should be supported in NR that the serving cell of a UE can be configured in an on-demand manner so as to enable a UE-centric serving cell operation. In this sense, we think it should be allowed that the UE-specific RS is used to identity a cell as well.
Proposal 1b: UE-specific RS can also be used to identify a cell. 
Considering the above agreement #3, i.e. the non-UE specific RS encodes an identity, it seems most straight forward that the cell-ID is used as the concerning identity.
In light of this understanding, it does not matter whether the RS is a UE specific or Non-UE specific. So the definition of a Cell in NR can be described as:
 A geography area with a same RS identity, i.e. Cell ID, is a Cell in NR.
Then we have the proposal 2:
Proposal 2: The definition of Cell in NR is as the following:
 A geography area with a same RS identity, i.e. Cell ID, is a Cell in NR.
 Cell: a grouping identified by a same RS identity
UE can identify all the non-UE specific information it needs from connecting a Cell, so the Cell in NR is a grouping including Beam, TRP, or other radio shapes over air interface.
Accordingly, the form of  Cell in NR can be formulated as follows:
· One or more TRPs serving a single “Cell”.
· A TRP can either transmit traditional “Cell”/”Sector” or beams, depending on the deployed frequency band.
· In case a TRP transmits a traditional “Cell”/”Sector” which is identified by a single Cell ID, as today LTE system and shown in Fig.2.2-1
· In case a TRP transmits Beam, it can simultaneously transmit one or more beams which share a same Cell ID, as shown in Fig.2.2-2
· All the beams and traditional “Cells”/”Sectors”, which are separately transmitted by TRPs, share the same Cell ID , as shown in Fig.2.2-3  and Fig. 2.2-4


                
Figure 2.2-1 A traditional “Cell”/”Sector” in a TRP            Figure 2.2-2 Beams in a TRP


                              Figure 2.2-3. Beams in TRPs                                                Figure 2.2-4 A traditional “Cell”/ “Sector” 
                                                                   and beams in TRPs
As a whole, the non-UE specific information of a Cell is broadcasted through all TRPs which connect to the Base Band of the Cell. Although all kinds of non-UE specific information may not be identical over different geographical areas because they are on demand for different scenarios, they are identified by the same Cell ID. Over air interface, the non-UE specific information transmits through one or more beams or a traditional “Cell”/”Sector” of a TRP. 
Proposal 3: All the beams and/or traditional “Cells”/”Sectors” of a Cell are identified by the same Cell ID.
The protocol functions serving Cell in NR
The PHY(Physical Layer) and MAC(Medium Access Control Layer) in LTE separately formulate the radio resource and the corresponding resource allocation and management over air interface. We think NR should inherit this concept and we further provide a general statement of “PHY” and “MAC” functions in NR so that they serve Cell in NR in a similar manner as LTE. 
· NR “PHY” 
NR “PHY” formulates the radio resource of NR and is composed of two components: the functions of legacy LTE PHY and the new PHY function required for 5G.
· NR “MAC” 
“MAC” is responsible for the scheduling over air interface in NR and is composed of two components: inter-“Cell” MAC and intra-“Cell” MAC. Inter-“Cell” MAC focuses on the scheduling function among “Cells” and intra-“Cell” MAC mainly inherits the functions of legacy LTE MAC.

 
Figure 2.3.1 the protocol functions serving Cell in NR 
Accordingly, the relationship between Cell and protocol stack in NR is shown in Fig. 2.3.1 and can be formulated as follows:
· inter-Cell MAC for inter -Cell function achieves fast control over air interface including multi-route choice for data flows of Users, multi-Cell switch, controlling of MAC-level mobility and so on.
· “PHY”, intra-Cell MAC and RRC signalling functions for intra-Cell function achieve the functions identified by non-UE specific RS, i.e. Cell ID. “PHY” is coupled with a Cell and vice versa. That’s to say, the relationship between Cell and “PHY” is one-one mapping. The intra-Cell MAC schedules and controls the “PHY”, and provides the unified SAP to Users. Besides “MAC” and “PHY”, the RRC signalling functions are also needed for broadcast, establishment, reconfiguration, deletion, blocking procedures of a Cell. 
· One or more TRPs connect to “PHY” serving a Cell, i.e. identified by the same Cell ID.
Proposal 4：In a Cell, “PHY”, “MAC” and RRC signalling functions serve the Cell, and one or more TRPs of the Cell connect to “PHY”.
Conclusions
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In this contribution, we formulate the concept of “Cell” in NR based on non-UE specific RS. The proposals are shown as follows：
Proposal 1a: Non-UE specific RS can be used to identify a cell.
Proposal 1b: UE specific RS can also be used to identify a cell.
Proposal 2: The definition of Cell in NR is as the following:
 A geography area with a same RS identity, i.e. Cell ID, is a Cell in NR.
Proposal 3: All the beams and/or traditional “Cells”/”Sectors” of a Cell are identified by the same Cell ID.
Proposal 4：In a Cell, “PHY”, “MAC” and RRC signalling functions serve the Cell, and one or more TRPs of the Cell connect to “PHY”.
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