[bookmark: _Hlk66698297][bookmark: _Hlk37418177]3GPP TSG RAN WG1 #104b	R1-2103654
e-Meeting, April 12th – April 24th, 2020

Agenda item:		8.7.1.2
Source:	Nordic Semiconductor ASA
Title:					On TRS design for idle/inactive UEs
Document for:		Discussion and Decision
Introduction
RAN1#104-e there has been good progress with Idle TRS design, agreements are summarized below 

	Agreements:
For a cell with TRS/CSI-RS occasions configured for IDLE/Inactive UEs, IDLE/Inactive UE’s assumption on the availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE based on explicit indication.
· FFS details (e.g., the signalling, detailed information for the TRS/CSI-RS, etc.)
· There is no intended blind detection of the presence/absence of TRS/CSI-RS at the UE side in this feature. That is, the UE assumes TRS/CSI-RS is not present if the network does not indicate it is available (or indicates it is unavailable).

 Agreements:
The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs are discussed and down-selected from following alternatives at RAN1#104bis-e:
· Alt-1: within initial DL BWP
· Alt-2: is not restricted by initial BWP 
· IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.

Agreements:
To study QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs from following alternatives: 
· Alt-1: TCI state from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS
· Alt-2: QCL assumptions associated with transmitted SSBs implicitly, e.g. similar to PDCCH monitoring in PO 
· FFS details 
· FFS details
· Other alternatives are not precluded
 
Conclusion:
Decide at RAN1#104b-e, whether or not to support periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) for idle/inactive UEs.
Agreements:
Configuration of TRS/CSI-RS occasion(s) for idle/inactive Ues include at least:
· powerControlOffsetSS,
· scramblingID
· firstOFDMSymbolInTimeDomain,
· startingRB.
· nrofRBs,
· FFS other parameters
· FFS applicable values 
Agreements:
The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs can be discussed and down-selected from following alternatives at RAN1#104b-eRAN1#105-e:
· Alt1: same as initial BWP
· Alt2: configurable parameter 
Agreements:
Multiple RS resources can be configured for TRS/CSI-RS occasion(s) for idle/inactive UEs. 
FFS details (including whether or not to restrict the RS to be TRS only)




In this contribution, we focus on three aspects of design 
· Whether anything else than periodic TRS are adopted as Idle TRS/CSI-RS
· How to validate Idle TRS
· Which parameters are configurable and which are fixed
· Whether or not to reuse R15 QCL framework in IDLE mode
iTRS design
RS type
In RAN1#103 it was agreed that aperiodic TRS and semi-persistent/aperiodic CSI-RS are not used as TRS/CSI-RS occasion(s) for idle/inactive UEs. What remains open is adoption of periodic CSI-RS that are not covered by TRS. In our opinion, periodic TRS are sufficient for the purpose of 
· shortening the wake-up time before PO or PEI
· improving channel estimation for Paging PDCH or paging PDSCH 
Therefore, we propose to agree on 
Proposal-1: Only periodic TRS are used as TRS/CSI-RS occasion(s) for idle/inactive UEs, i.e as iTRS.
Furthermore, there has been discussion on enabling more flexible TRS periodicities. Currently supported TRS periodicities are ms10, ms20, ms40, or ms80.  On the other hand, SSB periodicity can be ms5, ms10, ms20, ms40, ms80, ms160. If an idea is to shorten the wake-up time to single SSB cycle, TRS periodicity should enable possibility to match the periodicity of TRS. 
Proposal-2: Extend the supported periodicity of iTRS (compared to RRC-connected TRS) by values of 5ms and 160ms.
Validation of a periodic iTRS occassion
This topic is related to PEI discussion in our accompanying contribution [1]. As discussed there, we think that validation of a particular TRS is performed in the Paging PDCCH and PEI corresponding to PO of previous DRX/paging cycle. Unless UE receives indication, it operates according to legacy. 
Proposal-3: iTRS presence for current paging cycle is indicated in paging DCI and PEI of the previous paging cycle, i.e. one DRX cycle before current paging cycle. 
Configuration of iTRS
On set of configurable parameters
Feature lead summarized all the parameters for connected CSI-RS configuration. Some parameters has been already agreed as configurable in RAN1#104 for Idle TRS. Some parameters are not applicable to TRS, in general, and for the remaining fields, our opinion is summarized in the below table.
	#
	Parameters
	Need and details
	Overhead

	1
	bwp-Id
	In our opinion not needed, we think that iTRS should be independent of BWP. Obviously, UE may receive only portion of iTRS within BW of a CORESET#0. For CORESET#0 of 24 and 48RB, TRS shall be present in all PRBs of CORESET#0, for CORESET#0 of size 96 shall span 52RB of CORESET#0
Proposal-4: iTRS are not associated with a BWP. iTRS shall span 
· All RBs of 24- and 48-RB CORESET#0 
· 52 contiguous RBs of 96-RB CORESET#0
	0

	2
	resourceType 
{aperiodic, semiPersistant, periodic}
	Field is not needed, as only periodic TRS are supported based on previous agreements.
	0

	3
	repetition {on, off}
	Not applicable to TRS
	0

	4
	aperiodicTriggeringOffset
	Field not needed, as only periodic TRS are supported
	0

	5
	trs-Info {true}
	Not applicable to TRS
	0

	7
	powerControlOffset
	Not applicable to TRS
	0

	8
	powerControlOffsetSS
	Configurability agreed already
	2

	9
	scramblingID
	Configurability agreed already
	10

	10
	periodicityAndOffset
	Support, and periodicities 5ms,10ms,20ms,40ms,80ms,160ms
	9

	11
	qcl-InfoPeriodicCSI-RS
	TCI-state ID point only to SSB index only 0-63. Id RAN2 wishes to,  
	6

	12
	frequencyDomainAllocation
{row1, row2, row4, others}
	Proposal-5: For iTRS, support configuration of row1 of frequencyDomainAllocation 
	4

	13
	nrofPorts
	Not applicable to TRS
	0

	14
	firstOFDMSymbolInTimeDomain
	Configurability agreed already
	4

	15
	firstOFDMSymbolInTimeDomain2
	Not applicable to TRS
	0

	16
	cdm-Type
	Not applicable to TRS
	0

	17
	density
	Not applicable to TRS
	0

	18
	startingRB
	Configurability agreed already
	9

	19
	nrofRBs
	Configurability agreed already
	8

	20
	subcarrierSpacing (this is not part of CSI-RS resource configuration)
	Observation-1: Configuration of SCS needs to be Supported if iTRS are not associated to a BWP. Unless restricted to numerology of CORESET#0.
	0 or 3bits

	21
	Others. (please provide any missing/additional parameters)
	
	0

	
	
	Total
	Total 52 or 55bits



Roughly 50bits are required for single iTRS resource set, and there would have to be one iTRS resource set per transmitted SSB which is above the maximum size a SIB can carry (assuming 64beams). Overhead could be significantly reduced if iTRS burst would be defined and TRS positions of different beams corresponding to transmitted SSBs would be predefined. 
Proposal-6: To reduce configuration overhead for iTRS, define iTRS burst where iTRS of different beams/SSBs are derived from the one reference iTRS configured by iTRS-ResourceSet. Details are for further study.
Conclusions 
Proposal-1: Only periodic TRS are used as TRS/CSI-RS occasion(s) for idle/inactive UEs, i.e as iTRS.
Proposal-2: Extend the supported periodicity of iTRS (compared to RRC-connected TRS) by values of 5ms and 160ms.
Proposal-3: iTRS presence for current paging cycle is indicated in paging DCI and PEI of the previous paging cycle, i.e. one DRX cycle before current paging cycle.
Proposal-4: iTRS are not associated with a BWP. iTRS shall span 
· All RBs of 24- and 48-RB CORESET#0 
· 52 contiguous RBs of 96-RB CORESET#0
Proposal-5: For iTRS, support configuration of row1 of frequencyDomainAllocation
Proposal-6: To reduce configuration overhead for iTRS, define iTRS burst where iTRS of different beams/SSBs are derived from the one reference iTRS configured by iTRS-ResourceSet. Details are for further study.
Observation-1: Configuration of SCS needs to be Supported if iTRS are not associated to a BWP. Unless restricted to numerology of CORESET#0.
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