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1 Introduction

In 3GPP TR 38.802, RAN1 specified the following paragraph to define RSs for CONNECTED mode RRM measurement for L3 mobility. 
	6.1.6.4.1
CSI-RS

For beam management overhead and latency reduction, NR also considers beam sweeping for CSI-RS within an OFDM symbol. Note that the symbol duration is based on a reference numerology.
6.2.3.1
Synchronization signal and DL broadcast signal/channel structure

NR synchronization signal is based on CP-OFDM. NR defines at least two types of synchronization signals; NR-PSS and NR-SSS. NR-PSS is defined at least for initial symbol boundary synchronization to the NR cell. NR-SSS is defined for detection of NR cell ID or at least part of NR cell ID. The number of NR cell IDs is targeted to be approximately 1000. NR-SSS detection is based on the fixed time/frequency relationship with NR-PSS resource position irrespective of duplex mode and beam operation type at least within a given frequency range and CP overhead. At least, normal CP is supported for NR-PSS/SSS.
At least for multi-beams case, at least the time index of SS-block is indicated to the UE.
6.2.3.2
Mobility

For RRM measurement in NR, DL measurement is supported with the consideration on both single-beam based operation and multi-beam based operation. NR supports cell-level mobility based on DL cell-level measurement (e.g. RSRP for each cell) in IDLE mode UE. Note that IDLE mode refers to a UE state similar to LTE IDLE state, whose exact definition is up to RAN2 and CONNECTED mode refers to a UE state similar to LTE CONNECTED state, whose exact definition is up to RAN2. Also, note that cell refers to NR cell which is tied to a same ID carried by NR-SS. At least NR-SSS is used for DL based RRM measurement for L3 mobility in IDLE mode. For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS. Detection of neighbor cell for measurement is based on NR-SS.
Adaptation and network indication of the valid time and frequency resources are supported which may be used for inter-/intra-frequency RRM measurements and reports for ‘CONNECTED’ mode UEs. 

RSRP(s) can be measured from the IDLE mode RS. One RSRP value is measured from the IDLE mode RS per SS block. The measured values are referred to “SS-block-RSRP”. It is RAN1’s understanding that “SS-block-RSRP” may correspond to the “beam quality” in RAN2 agreements in multi-beam case, at least in IDLE mode. 
At least one of cell-level and beam-level measurement quantities is supported for RRM reporting.


According to the above TR, we can find the following observations regarding identities of NR-SS and CSI-RS.

Observation 1: NR SS includes cell ID (or partial cell ID). 
Observation 2: At least, NR SS-block includes time index.
Observation 3: Beam sweeping is supported for CSI-RS.
Also, RAN2 specified the following paragraph in 3GPP TR 38.804. 
	5.5.4    Measurements

For the cell level mobility driven by RRC described in sub-clause 10.1.2, the baseline of the RRM measurement framework for DL is the one specified for LTE (measurement object, measurement ID, reporting configuration) as specified in TS 36.331 [6]. The DL RRM measurement should be performed based on a common framework regardless of network and UE beam configurations (e.g. number of beams). As for the event triggered reporting, Event A1 to A6 like the ones specified for LTE are at least to be supported with potential modifications. Other events may also be studied for NR. Measurement report contains at least cell level measurement results.

A UE in RRC_CONNECTED should be able to perform RRM measurements on always on idle RS (e.g. NR-PSS/SSS) and/or CSI-RS. The gNB should be able to configure RRM measurements via dedicated signalling to be performed on CSI-RS and/or idle RS. The event triggered reporting can be configured for NR-PSS/SSS and for CSI-RS for RRM measurements. At least, Even A1 to A6 can be configured for NR-PSS/SSS.

NOTE 1: It is FFS which events can be configured for CSI-RS.

In the multi-beam operation, the UE in RRC_CONNECTED measures at least one or more individual DL beams. The gNB should have the mechanisms to consider the measurement results of those DL beams for handover. This mechanism is needed at least to trigger inter-gNB handover and to optimise handover ping-pong and failure. The UE should be able to distinguish between the beams from its serving cell and the beams from neighbour cells. The UE should be able to learn if a beam is coming from its serving cell. Cell level signalling quality for the DL RRM measurement can be derived from N best beams, if detected, where the value of N can be configured to 1 or more than 1. This does not preclude the DL RRM measurement on a single beam. Measurement report may contain the measurement results of the N best beams if the UE is configured to do so by the gNB.

NOTE 2: It is FFS on details of filtering to be applied, and how the quality of the serving cell is determined (e.g. from serving beam only or cell quality).
NOTE 3: It is FFS how to derive the cell level quality applies to both CSI-RS and idle RS and whether to only consider beams above a threshold (good beams).


Observation 4: UE should able to distinguish beams from serving cell and non-serving cell for RRM measurements in connected-active mobility.

Observation 5: CSI-RS for L3 mobility can be defined in connected mode.
With the above observations, we would like to discuss the following identity issues.

2 Discussion
Based on the above TR and observations, the following issues can be discussed.
In the reference signal design for mobility, RAN2 can discuss what kind of identities could be included in the perspective mobility and system point of view. Currently, there is possibility to include many identities (e.g Cell, beam, TRP, zone, or something else). To minimize system overhead and UE’s decoding complexity, it is preferable to minimize carrying information in RS for mobility.
Identities in the NR-SS for IDLE/ CONNECTED mode mobility
From the Observation 1 (from RAN1), cell identity is clearly agreed to be included in NR-SS. So, NR UE can distinguish NR-SS from serving cell and NR-SS from non-serving cells. 
Regarding the terminology ‘beam’ used in RAN2 such as Observation 4, RAN1 understood that “SS-block-RSRP” may correspond to the “beam quality” in RAN2 agreements in multi-beam case. And there is ‘time index’ which enables for UE to distinguish SS-blocks (Observation 2). However, it is still not clear whether the time index can represent beams or not. Since the design of ID for UE to distinguish beams of NR-SS is the RAN1 issue, we only focusing on the necessity of beam identification. In order for CONNECTED mode RRM measurement to derive cell measurement quantity of N best beams, NR connected UE should be able to distinguish and identify beams of NR-SS. For IDLE mode, RAN1 agreed to have ‘SS-block-RSRP’ to represent ‘beam quality’. 
Therefore, we propose the followings related with beam identities of NR-SS

Proposal 1: NR UE should be able to identify beams of NR-SS as a unit of SS-block. 
Identities in the CSI-RS for CONNECTED mode mobility
From the observations 4 and 5, it is clear that NR UE should be able to distinguish beams from serving and non-serving cells, even if the reference signals are CSI-RS. Therefore, we propose CSI-RS for L3 mobility purpose should contain cell ID.
Proposal 2: Cell identity should be included in the NR CSI-RS which is configured for L3 mobility.
However, the original purpose of CSI-RS design is for channel quality feedback within the serving cell. In such case, cell ID is not necessary component of the CSI-RS which is configured only for intra-cell use.  Note that this CSI-RS could be also used for intra-cell mobility without RRC involvement, which is also for intra-cell use. 
Proposal 3: Cell identity may not be required for the NR CSI-RS which is configured for intra-cell use only (i.e., CQI feedback, L1/L2 mobility).

Regarding beam identification, RAN1 make it clear that beam sweeping is supported for CSI-RS, even within an OFDM symbol (Observation 3).  Moreover, in order for CONNECTED mode RRM measurement to derive cell measurement quantity of N best beams, NR connected UE should be able to distinguish and identify beams of NR-SS. 
Proposal 4: NR UE should be able to identify beams of NR CSI-RS.

When RAN1 discuss identities of NR-SS and CSI-RS, the above proposals would be helpful. Therefore, RAN2 may send LS to RAN1 regarding the discussed requirements including cell and beam identities.
Proposal 5: Send LS to RAN1 regarding the discussed requirements on identities of NR-SS and CSI-RS designs.

3 Conclusion

Based on the above, RAN2 is requested to discuss and if possible note on the followings:
Observation 1: NR SS includes cell ID (or partial cell ID). 
Observation 2: At least, NR SS-block includes time index.
Observation 3: Beam sweeping is supported for CSI-RS.
Observation 4: UE should able to distinguish beams from serving cell and non-serving cell for RRM measurements in connected-active mobility.

Observation 5: CSI-RS for L3 mobility can be defined in connected mode.

Proposal 1: NR UE should be able to identify beams of NR-SS as a unit of SS-block.
Proposal 2: Cell identity should be included in the NR CSI-RS which is configured for L3 mobility.

Proposal 3: Cell identity may not be required for the NR CSI-RS which is configured for intra-cell use only (i.e., CQI feedback, L1/L2 mobility).

Proposal 4: NR UE should be able to identify beams of NR CSI-RS.

Proposal 5: Send LS to RAN1 regarding the discussed RAN2 requirements on identities of NR-SS and CSI-RS designs.

