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Discussion and Decision
1      Introduction
During the last RAN2#93bis meeting, companies were not able to agree on some very fundamental proposals because there are different understandings on the definition of terminology. To be able to move forward with NR SI, we think that it is important to have a common understanding and agreement on some terminology and their definitions. Therefore, this contribution attempts to define some terminology so companies can have the same understanding for future discussion. Note that the definitions are only meant for discussion purposes so RAN2 can progress. Therefore, it can be changed later if needed after RAN1 has progressed.
2      Discussion
One of the different elements in NR compared to LTE is the beamforming aspect; therefore, we would like to start with the definition of beamforming. Beamforming is a signal processing technique used with an antenna array for directional transmission and reception. In high frequency operation, service areas may be covered by beams that are formed, in different directions, by an antenna array at the transmission reception point (TRP). There are two types of beam: (1) transmit beam and (2) receive beam. A transmit beam is used at the transmitter to perform directional transmission. Similarly, a receive beam is used at the receiver to perform directional reception to increase antenna gain.

Definition 1: Beamforming is a signal processing technique used with an antenna array for directional transmission and reception.
Definition 2: Transmit beam is used at the transmitter to perform directional transmission.

Definition 3: Receive beam is used at the receiver to perform directional reception.
Definition 4: Transmission reception point (TRP) transmits and receives signals to/from the UE using omni or beamforming. 
Similar to LTE CoMP deployment scenario, each NR nodeB may associate to multiple TRPs as shown below in Figure 1. Each TRP can form multiple beams to cover different areas. Beamwidth and the number of beam are limited based on the number of antenna elements in the array and the number of RF chains in the TRP. 
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Figure 1: NR Node B may have multiple TRPs.
Definition 5: each NR nodeB may be associated with multiple TRPs
Definition 6: each TRP may support multiple beams. 
In LTE, each eNB may have multiple sectors and each sector is corresponding to a cell. A cell is defined in UMTS [TR21.905] as “Radio network object that can be uniquely identified by a User Equipment from a (cell) identification that is broadcasted over a geographical area from one UTRAN Access Point. A cell is either FDD or TDD mode”. In LTE, it is defined in TS36.300 and cell is “combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources”. For NR, at this point, it is very difficult to define what a cell would be before RAN1 progress. However, without some terminology defined, it is very difficult for RAN2 to progress since RAN1 will not start this work until October. For the purpose of RAN2 discussion, we propose to use the term “Transmission Reception Point Group (TRPG)” rather than cell. The NR NodeB can form multiple TRP as a group and there is no limitation of how many TRPGs a NR NodeB can form. 
When the UE switches beam within the same TRPG, no RRC signalling is involved for the mobility. However, when the UE switches beam across different TRPG, RRC signalling is required. We can use this terminology for discussion purposes for the mobility aspect until RAN1 has some progress. 
Definition 7: Transmission Reception Point Group (TRPG) may contain multiple TRPs formed by the network. 

Definition 8: Intra-TRPG mobility means that the UE switches beam within the same TRPG.

Definition 9: Inter-TRPG mobility means that the UE switches beam across two different TRPG.

Definition 10: There is no RRC signaling for intra-TRPG mobility. Higher signaling is needed for inter-TRPG mobility.
The following additional properties can be considered to characterize TRPG:

· Some sort of identity: the advantage of defining the same ID across different beams and TRPs within the same TRPG is that some operations can be defined and transparent to the UE in the higher layer. For example, if the UE switches beam within the TRPG, the UE doesn’t require to perform any operation if it remains in the same ID. If the UE obtains a different ID, the UE will know other action may be required. 
· Common broadcast system information: all TRP of a TRPG broadcast the same system information. The advantage for all TRPs to share the same system information is that the UE doesn’t require to read the system information when it switches to a different TRP within the same TRPG. This reduces a lot of signalling overhead in compare to reading the system information every time it switches beam or TRP.

· Protocol stack: MAC/RLC/PDCP kind of higher layer protocol is defined per TRPG. Multiple beam/TRPs within a TRPG may be exposed to lower MAC only similar to CA. Since beam/TRP operation is not visible to upper MAC/RLC/PDCP, beam switching within TRPG does not require protocol stack change (i.e. MAC/RLC/PDCP re-establishment). 
Based on the above discussions, the following proposals are made:

Proposal 1: RAN2 to confirm on the above definitions.

Proposal 2: if Proposal 1 is agreeable, RAN2 to use the terminology (beam, TRP, TRPG) for future discussion.

Proposal 3: Study further on the additional properties of TRPG with regard to ID, SIB and protocol stack.

3      Conclusion
Definition 1: Beamforming is a signal processing technique used with an antenna array for directional transmission and reception.

Definition 2: Transmit beam is used at the transmitter to perform directional transmission.

Definition 3: Receive beam is used at the receiver to perform directional reception.

Definition 4: Transmission reception point (TRP) transmits and receives signals to/from the UE using omni or beamforming. 
Definition 5: each NR nodeB may be associated with multiple TRPs
Definition 6: each TRP may support multiple beams. 
Definition 7: Transmission Reception Point Group (TRPG) may contain multiple TRPs formed by the network. 

Definition 8: Intra-TRPG mobility means that the UE switches beam within the same TRPG.

Definition 9: Inter-TRPG mobility means that the UE switches beam across two different TRPG.

Definition 10: There is no RRC signaling for intra-TRPG mobility. Higher signaling is needed for inter-TRPG mobility.
Proposal 1: RAN2 to confirm on the above definitions.

Proposal 2: if Proposal 1 is agreeable, RAN2 to use the terminology (beam, TRP, TRPG) for future discussion.

Proposal 3: Study further on the additional properties of TRPG with regard to ID, SIB and protocol stack.
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