

3GPP TSG RAN WG1 Meeting 94		 R1-1809906
Gothenburg, Sweden, August 20th – 24th, 2018 	

[bookmark: Source]Agenda item:	7.1.7
Source: 	Qualcomm Incorporated
Title: 	Remaining issues for MIMO features and capabilities
[bookmark: DocumentFor]Document for:	Discussion/Decision
Discussion  
In this document, we discuss proposed changes to the NR UE feature list.



Beam switching timing 

	2-28
	A-CSI-RS beam switching timing
	1. Minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission shall be at least KBi symbols. (Symbols measured from last symbol containing the indication to first symbol of CSI-RS), where
i is the index of SCS, l=1,2 corresponding to 60,120 kHz SCS.

	2-27
	Yes 
	No recommendation on the desired beam switching timing 
	Type1
	N.A.
	N.A.
	
	[Note: any value larger than 56 is not supported in RRC configuration now.]
	
	Only applicable to FR2
Candidate values: 
{14, 28, 48, 224, 336}
Alt.1: {14, 28, 48 }
Alt.2: {“14-14”, “28-28”, “48-48”, “14-336”, “28-336”, “48-336”}, where the first threshold corresponding to the case when UE doesn’t activate antenna panel (using same panel to receive DCI and CSI-RS), and the second threshold corresponding to the case when UE may activate antenna panel (other than the panel used to receive DCI)





SSB/CSI-RS for beam measurement

	[bookmark: _Hlk522796296]2-24
	SSB/CSI-RS for beam measurement 
	1. The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP within a slot shall not exceed MB_1 
1a. The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP shall not exceed MC_1 
2. The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP within a slot shall not exceed MB_2 

3. Supported density of CSI-RS 
	2-21, 2-22 or 2-23, 2-23a
	Yes
	RSRP measurement is not supported
	Type 1
	No need
	Yes
	
	
	
	Component-1, candidate value set for MB_1 is {0, 8, 16, 32, 64}

On FR2, UE is mandated to signal MB_1 >=8
On FR1, MB_1 >=8 is supported mandatory with capability signaling. 

Component-1a, candidate value set for MC_1 is {0, 4, 8, 16, 32, 64}

Component-2, candidate value set for MB_2 is {0, 4, 8, 16, 32, 64}

Component-3: candidate value set: 
{“not supported”, “1 only”, “3 only”, “both 1 and 3”}


On FR2, UE is mandated to signal either “3 only” or “both 1 and 3”
On FR1, either “3 only” or “both 1 and 3” is mandatory with UE capability signaling.






Beam reporting timing
For the case of 30 kHz SCS, the current beam reporting timing is too tight, change the upper limit to a larger value. 
	2-25
	Beam reporting timing
	1. The number of symbols, Xi, between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least RBi, where
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	2-24
	Yes
	Beam reporting time capability is not known by gNB
	Type 1
	N.A.
	N.A.
	
	
	RAN1/4
	Candidate value sets: 
X1 is {2, 4, 8}
X2 is {4, 8, 14, 28}
X3 is {8, 14, 28}
X4 is {14, 28, 56}




Remaining decisions on optional/mandatory
In the feature list, there are missing definitions for optional/mandatory for several features. We propose to add the following.  
	2-30
	Uplink beam management
	1 Support of SRS based beam management 
2. Supported max number of SRS resource per set (SRS set use is configured as for beam management).
3. Supported max number of SRS resource sets (SRS set use is configured as for beam management).
	
	Yes
	Uplink beam management is not supported
	Type1
	N.A.
	N.A.
	
	
	
	Optional, with capability signaling
Component-2, candidate value set is {2, 4, 8, 16} 
Component-3, candidate value set is {from 1 to 8}

	2-34
	NZP-CSI-RS based interference measurement
	1. Support NZP-CSI-RS based interference measurement 
FFS whether to add the number of NZP-CSI-RS port for interference measurement  
	2-33
	Yes
	NZP-CSI-RS based interference measurement is not supported
	Type 4
	No need
	No need
	
	
	
	[Optional]Optional with capability signaling

	2-44
	Basic DL PTRS
	Support 1 port of PTRS
	
	Yes
	DL PTRS is not supported
	Type 4
	N.A.
	Yes
	
	
	
	Mandatory with UE capability signaling for FR2
Optional with capability signaling for FR1

	2-55
	SRS Tx switch
	1. Support SRS Tx port switch, 
2. Report whether the uplink TX switching impact to downlink receiving in a band, 
	2-53
	Yes
	SRS Tx Switch is not supported
	Type 3
	N.A.
	N.A.
	
	Component-2 is agreed with conditioned to RAN4’s decision.—
	RAN1/4
	Optional with capability signalling
Optional for UEs that use different antenna ports for Tx and Rx  
Component-1 is a list of TRx pairs, candidates are {“1T2R”, “1T4R”, “2T4R”, “1T4R/2T4R”, “T=R”}
Component-2: Candidate value set:, {yes, no},



1. Conclusions
In this contribution, the following proposals have been made:
Proposal 1: 
Adopt Alt.4 for beam switching timing

Proposal 2: 
Add limit to number of configured CSI-RS for beam measurement

[bookmark: _GoBack]Proposal 3:
Add candidate value 28 to beam reporting timing. 
Proposal 4:
Resolve remaining definitions of optional/mandatory 
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