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Motivation
For a periodic NZP CSI-RS resource, the associated QCL information is contained in its RRC configuration as follows [1]:
-- ASN1START
-- TAG-NZP-CSI-RS-RESOURCE-START
NZP-CSI-RS-Resource ::=		SEQUENCE {
	nzp-CSI-RS-ResourceId				NZP-CSI-RS-ResourceId,

	-- OFDM symbol location(s) in a slot and subcarrier occupancy in a PRB of the CSI-RS resource	
	resourceMapping							CSI-RS-ResourceMapping,
	-- Power offset of NZP CSI-RS RE to PDSCH RE. Value in dB. Corresponds to L1 parameter Pc (see 38.214, sections 5.2.2.3.1 and 4.1)
	powerControlOffset						INTEGER(-8..15),
	-- Power offset of NZP CSI-RS RE to SS RE. Value in dB. Corresponds to L1 parameter 'Pc_SS' (see 38.214, section 5.2.2.3.1)
	powerControlOffsetSS					ENUMERATED{db-3, db0, db3, db6}		OPTIONAL,	
	-- Scrambling ID (see 38.214, section 5.2.2.3.1)
	scramblingID							ScramblingId,

	-- Periodicity and slot offset sl1 corresponds to a periodicity of 1 slot, sl2 to a periodicity of two slots, and so on. 
	-- The corresponding offset is also given in number of slots. Corresponds to L1 parameter 'CSI-RS-timeConfig' (see 38.214, section 5.2.2.3.1)
	periodicityAndOffset					CSI-ResourcePeriodicityAndOffset	OPTIONAL, --Cond PeriodicOrSemiPersistent

	-- For a target periodic CSI-RS, contains a reference to one TCI-State in TCI-States for providing the QCL source and 
	-- QCL type. For periodic CSI-RS, the source can be SSB or another periodic-CSI-RS.
	-- Corresponds to L1 parameter 'QCL-Info-PeriodicCSI-RS' (see 38.214, section 5.2.2.3.1)
	qcl-InfoPeriodicCSI-RS						TCI-StateId			OPTIONAL, --Cond Periodic
	...
}

-- TAG-NZP-CSI-RS-RESOURCE-STOP

Regarding the TRS which is a CSI-RS resource set configured with higher layer parameter TRS-Info, each CSI-RS resource has its individual configuration of QCL assumption since TRS is a set of periodic CSI-RS resource. If each CSI-RS resource has different QCL assumptions, the UE may have to use different Rx beams to receive a burst of TRS. Then the channel large-scale properties corresponding different CSI-RS resources in different OFDM symbols within a burst may be different, which will lead to performance degradation of timing/frequency tracking.  Thus it is better to avoid such kind of configuration in TS 38.214 [2]. 

Suggestion 1: In Section 5.1.6.1.1 of TS 38.214, the QCL configuration of each CSI-RS resource for TRS should be the same.

In RAN1 NR AdHoc meeting in Vancouver [3], there was a remaining issue regarding whether TRS for SCell can be enabled during the deactivated state. For the PCell, UE is not configured with TRS until the RRC connection is established. That is to say, for the initial transmissions, UE can provide acceptable performance without TRS. Thus for the SCell, UE is expected to offer acceptable performance for a limited number of transmissions without TRS. Such behavior also has less requirement on UE complexity.

Suggestion 2: UE is not required to monitor the TRS on the deactivated SCell(s).

In RAN1#92 meeting [4], there were some discussions on how to configure the reporting setting for TRS during the email discussion. However, no consensus was achieved. Generally, there are two basic solutions:
1. No report setting is configured for TRS
2. The value of reportQuantity  is set to “none” in the reporting setting configured for TRS
In the current specification, only periodic TRS is supported and no report is needed for TRS. Thus the report setting is not necessary for TRS. Meanwhile, many companies are proposing to support aperiodic TRS in NR, but no consensus is achieved. For aperiodic TRS, the DCI will trigger a report setting, which requests the reporting setting(s) for TRS.  

Suggestion 3: 
· If only periodic CSI-RS for tracking is supported in Rel-15, no reporting setting is configured for TRS. There are no impact on the current specification.
· If aperiodic CSI-RS is introduced in Rel-15, a reporting setting with the parameter reportQuantity set to “none” is configured for TRS.

In RAN1#92 meeting [4], there was a discussion on the joint use of TRS and SSB. Generally speaking, whether to jointly use TRS and SSB for better timing/frequency tracking is up to UE implementation. If the UE thinks only TRS is sufficient, it will only use TRS for finer tracking. On the contrast, the UE may use TRS and SSB if it has some algorithm to achieve better time/frequency tracking by exploiting SSB in addition to TRS. 

Suggestion 4: Whether or not to support joint use of SSB and TRS is up to UE implementation and has not impact on the specification. 

Text proposal
Based on the above discussion, we make the following text proposal to capture the suggestions and some minor corrections for Section 5.1.6.1.1 of TS 38.214

/******************** Start of Text Proposal for Section 5.1.6.1.1 of TS 38.214*********************/
[bookmark: _Toc501048174]5.1.6.1.1	CSI-RS for tracking
A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a CSI-RS resource set configured with higher layer parameter TRS-Info.
If a UE is configured with the higher layer parameter TRS-Info, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource set is same. For frequency range 1, the UE may be configured with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two periodic CSI-RS resources in each slot. For frequency range 2 the UE may be configured with a CSI-RS resource set of two periodic CSI-RS resources in one slot or with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two periodic CSI-RS resources in each slot. 
The periodic CSI-RS resources in the CSI-RS resource set configured with higher layer parameter TRS-Info have the same periodicity, bandwidth, and subcarrier location and the same value of the RRC parameter qcl-InfoPeriodicCSI-RS.
Each CSI-RS resource, defined in Subclause 7.4.1.5.3-1 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-ResourceConfig NZP-CSI-RS-Resource with the following restrictions:
-	the time-domain locations of the two periodic CSI-RS resources in a slot, or of the four periodic CSI-RS resources in two consecutive slots, as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of



-	, , or  for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.

-	a single port CSI-RS resource with density  given by Table 7.4.1.5.3-1 and higher layer parameter csi-RS-Density.


-	the bandwidth of the CSI-RS resource, as given by the higher layer parameter csi-RS-FreqBand, is the minimum of 52 and  resource blocks, or is equal to  resource blocks

-	the UE is not expected to be configured with the periodicity of  slots if the bandwidth of CSI-RS resource is larger than 52 resource blocks.


-	the periodicity and slot offset, as given by the higher layer parameter csi-RS-timeConfig, is one of slots where 10, 20, 40, or 80 ms and where µ is defined in Subclause 4.3 of [4, TS 38.211].  
-	same Pc and Pc_SS value across all resources. 

/******************** End of Text Proposal for Section 5.1.6.1.1 of TS 38.214*********************/
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