


3GPP TSG-RAN WG2 Meeting #105 	                              R2-1900664
Athens, Greece, 25th Feb– 1st Mar 2019
 				      
Source: 			ZTE Corporation, Sanechips
Title: 	Clarification on CSI-RS configuration in MO 
[bookmark: Source]Agenda item:		10.4.1.4.1
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
Although the UE requirement on CSI-RS based RRM measurement has been down prioritized in RAN4, the specifications in RAN2 and RAN1 have captured this feature, after checking the latest 38.331 and 38.214, we found that the restriction of CSI-RS measurement defined in RAN1 are not crystal clear, and may cause misunderstanding. In this paper, we further discussed these issues and suggested to send LS to RAN1 for clarification.   
2. Total number of CSI-RS resources
Based on the latest TS38.331, for NR measurement object, network can associate it to SSB resource, CSI-RS resources or both. For CSI-RS based measurement, within CSI-RS-ResourceConfigMobility field, network can indicate a list of cells, and each cell can associate to multiple individual CSI-RS resources, the definition of CSI-RS-ResourceConfigMobility field is given as below: 
CSI-RS-ResourceConfigMobility ::=   SEQUENCE {
    subcarrierSpacing                   SubcarrierSpacing,
    csi-RS-CellList-Mobility            SEQUENCE (SIZE (1..maxNrofCSI-RS-CellsRRM)) OF CSI-RS-CellMobility,
    ... ,
    [[
    refServCellIndex-v1530              ServCellIndex                                                           OPTIONAL    -- Need S
    ]]
}

CSI-RS-CellMobility ::=             SEQUENCE {
    cellId                              PhysCellId,
    csi-rs-MeasurementBW                SEQUENCE {
        nrofPRBs                            ENUMERATED { size24, size48, size96, size192, size264},
        startPRB                            INTEGER(0..2169)
    },
    density                             ENUMERATED {d1,d3}                                                      OPTIONAL,   -- Need R
    csi-rs-ResourceList-Mobility        SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM)) OF CSI-RS-Resource-Mobility
}
The field description of csi-rs-ResourceList-Mobility is copied as below. It says that the maximum configured number of CSI-RS-Resource-Mobility is defined in RAN1 spec.
	CSI-RS-CellMobility field descriptions

	csi-rs-ResourceList-Mobility
List of CSI-RS resources for mobility. The maximum number of CSI-RS resources that can be configured per frequency layer depends on the configuration of associatedSSB (see TS 38.214 [19], clause 5.1.6.1.3).


After checking the relevant RAN1 spec (as copied below), RAN1 defines different maximum numbers for different scenarios, but all the restrictions are made under “per frequency layer” condition.
	[bookmark: _Hlk515901435]TS38.214  Section 5.1.6.1.3
A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured
-	with no more than 96 CSI-RS resources when all CSI-RS resources per frequency layer have been configured with associatedSSB, or, 
 -	with no more than 64 CSI-RS resources per frequency layer when all CSI-RS resources have been configured without associatedSSB or when only some of the CSI-RS resources have been configured with associatedSSB
-	For frequency range 1 the associatedSSB is optionally present for each CSI-RS resource
-	For frequency range 2 the associatedSSB is either present for all configured CSI-RS resources or not present for any configured CSI-RS resources per frequency layer. 


However, from RAN2 perspective, for CSI-RS based measurement, each cell can configure a start PRB and nrofPRBs for associated CSI-RS resources, which occupies a range in frequency domain, there is no concept of “CSI-RS frequency layer” in RAN2. 
Observation1: From RAN2 perspective, for CSI-RS based measurement, the concept of “per frequency layer” defined in RAN1 spec is unclear.
During RAN2 #102 Busan meeting, some companies suggested to add some restriction to CSI-RS measurement object, such as network cannot configure both “intra-freq” and “inter-freq” CSI-RS resources within one NR MO, but this was not agreed as UE only cares about the total number of CSI-RS resources, it does not matter whether those resources are configured within a single MO or multiple MOs. Therefore, based on current RAN2 spec, it looks feasible for network to indicate any CSI-RS resources into a single MO, as long as the associated cells have the same pointA. 
Observation2: So far, RAN2 has no restriction on what kind of CSI-RS resources can be indicated in a single MO. It is feasible for network to include multiple cell’s CSI-RS resources in a single MO as long as the cells have same pointA. 
Based on observation2, the restriction made in RAN1 has no meaning to network behaviour so far, if network vendors and UE vendors have different understanding, it may result in bad impact to UE’s performance, so it would be good to clarify it with RAN1. For example, whether the “per frequency layer” refers to the CSI-RS resources associated to the same refFreqCSI-RS(i.e. pointA)?
Proposal 1: 	Send LS to RAN1 to clarify the concept of “per frequency layer” defined for configuration restriction of CSI-RS measurement.   
3. CSI-RS and DRX
At the same time, we noticed that in RAN1 spec TS38.214 section 5.1.6.1.3, following UE behaviour is defined for interoperation between DRX and CSI-RS RRM measurement.
	TS38.214  Section 5.1.6.1.3
If the UE is configured with DRX, the UE is not required to perform measurement of CSI-RS resources other than during the active time for measurements based on CSI-RS-Resource-Mobility. 
If the UE is configured with DRX and DRX cycle in use is larger than 80 ms, the UE may not expect CSI-RS resources are available other than during the active time for measurements based on CSI-RS-Resource-Mobility. Otherwise, the UE may assume CSI-RS are available for measurements based on CSI-RS-Resource-Mobility.


[bookmark: _GoBack]In summary, the first paragraph is referring to UE requirement that UE is not required to measure CSI-RS resources other than DRX active time. Here, the “active time” covers UE drx-onDuration timer, drx-InactivityTimer or drx-Retransmission timer when it is running. While the second paragraph is more or less network requirement according to RAN1’s discussion, that network is not expected to transmit CSI-RS resource outside DRX active duration when UE’s DRX cycle is larger than 80ms. 
Observation3: RAN1 spec defines that UE is not required to perform CSI-RS measurement other than DRX active time. In addition, network is not expected to transmit CSI-RS outside UE’s DRX active duration when UE’s DRX is larger than 80 ms.
As we know, the main intention in RAN1 is to save UE’s power. However, from RAN2’s point view, it worth further investigating the relationship between CSI-RS transmission and DRX, as well as the expected network behaviour. From network’s perspective, DRX is per-UE configured, and network will try to allocate DRX uniform distributed in time domain for all connected UEs, thus UEs will not wake up and send/receive data at the same time. 
For serving cell measurement, since CSI-RS resources are per-UE configured, and network is aware of UE’s DRX configuration, it would be fine for network to follow the restrictions made in RAN1(e.g. suspend the CSI-RS transmission outside UE’s DRX active time). 


Figure1 example of CSI-RS transmission in serving cell
While for measurement on the CSI-RS of neighbour cells, because neighbour cell is unaware of DRX configurations for UEs in serving cell, as well as the starting/ending of drx-Inactivity timer and drx-retransmission timer, it is impossible for neighbour cell to control the CSI-RS resource transmission occasions. 
Observation4: From RAN2 perspective, since neighbour cell is unaware of the DRX configurations for UEs in source cell, neighbour cell cannot ensure that transmission of CSI-RS resources happen only during UE’s active time.
According to above analysis, in our understanding, the measurement behaviour restriction defined by RAN1 is only applicable to serving cell CSI-RS measurement CSI-RS. In order to avoid misunderstanding between RAN1 and RAN2, it would be good to clarify it with RAN1.  
Proposal 2: 	RAN2 understands that the CSI-RS measurement behaviour under DRX defined by RAN1 is only applicable to CSI-RS measurement on serving cell. 
Proposal 3: 	Send LS to RAN1 to clarify the understanding in proposal2. 
The corresponding draft LS is provided in [1].
4. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
Observation1: From RAN2 perspective, for CSI-RS based measurement, it is unclear about the concept of “per frequency layer” defined in RAN1 spec.
Observation2: So far, RAN2 has no restriction on what kind of CSI-RS resources can be indicated in a single MO. It looks feasible for network to include multiple cell’s CSI-RS resources in a single MO as long as the cells have same pointA. 
Observation3: RAN1 spec defines that UE is not required to perform CSI-RS measurement other than DRX active time. In addition, network does not expect to transmit CSI-RS outside UE’s DRX active duration when UE’s DRX is larger than 80 ms.
Observation4: From RAN2 perspective, since neighbour cell is unaware of the DRX configurations for UEs in source cell, neighbour cell could not only transmit CSI-RS resources during UE’s active time.
Proposal 1: 	Send LS to RAN1 to clarify the concept of “per frequency layer” defined for configuration restriction of CSI-RS measurement.   
Proposal 2: 	RAN2 understands that the CSI-RS measurement behaviour under DRX defined by RAN1 is only applicable to CSI-RS measurement on serving cell. 
Proposal 3: 	Send LS to RAN1 to clarify the understanding in proposal2. 
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