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1. Introduction
During the RAN#103 meeting, the Rel-19 WID [1] on intra-band non-collocated has been agreed. It is agreed to focus on type 4a/4b FWA UE. The major work is to accomplish the UE RF requirement and discuss the UE behaviour in different scenarios. In this paper, we try to give some initial discussion on this WID.
2. Discussion
The objectives of Rel-19 sidelink WID are listed here for information. 
The core part of the work item includes:
· Specify the core requirements for type 4a/4b capable FWA UE that supports non-co-located scenarios for FR1 inter-band non-contiguous EN-DC with overlapping or partially overlapping bands and/or FR1 intra-band non-contiguous NR-CA for up to 4-layer DL MIMO per CC, where MRTD>CP is assumed.
· RF power imbalance requirements of up to 25dB
· RRM requirements including MTTD and MRTD requirements and other identified requirement such as scheduling restriction/availability, SCell operation related delay and interruption.
· Work is limited to EN-DC/NR-CA for bands 42, n77/n78
· Discuss and if needed, specify the UE behavior when the UE supports type 4a/b but operates in co-located scenarios depending on whether network signaling is provided. R18 handling of UE behavior can be used as a reference.  


For the UE types, it has been captured in the WF [2] and captured again below:
	[bookmark: _Hlk116987019]UE
Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	Frequency
Separation
between 2cc
	NRCA/ENDC
	power
imbalance
	comment

	1
	1
	4
shared
	4
shared
	4
shared
	4Rx
	≤ X MHz
	NRCA,ENDC
	6dB
full range
	Baseline architecture (i.e. legacy architecture)

	
	2
	
	
	
	4Rx
	
	
	
	

	2
	1
	2
	4
total
	2
	2
	2Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2
	2
	
	2
	2
	2Rx
	
	
	
	

	3a
	1
	4
shared
	4
	4
	4Rx
	No limitation or ≤ X MHz
	ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding RF split after 2 LNAs + 1BB/Rx 
=> common AGC on LNA => 25dB only for some range

	
	2
	
	2
	2
	2Rx
	
	
	
	

	3b
	1
	4
shared
	4
	4
	4Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding RF split after 2 LNAs + 1BB/Rx 
=> common AGC on LNA => 25dB only for some range

	
	2
	
	4
	4
	4Rx
	
	
	
	

	4a
	1
	4
	6
total
	4
	4
	4Rx
	No limitation or ≤ X MHz
	ENDC
	25dB
full range
	Requires 6 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	2
	
	2
	2
	2Rx
	
	
	
	

	4b
	1
	4
	8
total
	4
	4
	4Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	25dB
full range
	Requires 8 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	4
	
	4
	4
	4Rx
	
	
	
	


During the Rel-18 timeline we have finished the work for type 2 UE. For type 4a/4b for FWA devices as captured in the power imbalance column, the 25dB full range of power imbalance should be supported. This 25dB imbalance is based on the deployment scenario considering the different path loss as well as the UE implementation capability. In such case, the 25dB power imbalance can be used for the UE RF core requirement.
Proposal 1: To use 25dB power imbalance for type 4a/4b FWA UE.
For the UE behaviour, in Rel-18, it has been agreed that the 2 layer MIMO with intra-band non-collocated is the default UE type. Further network signalling has been introduced so that the network can ask the UE to work in different scenarios. Also the scenario is limited to maxMIMO-layers set to 2. For the case that larger values than 2 of the maxMIMO-layers, the requirement is not defined. The requirement applicability description in TS 38.101-1 can be seen as below:
Power imbalance requirement in this subclause is only applicable for a UE indicating [intraBandNR-CA-non-collocated-r18] and if [nonCollocatedTypeNR-CA-r18] is not provided and UE is configured with maxMIMO-Layers with value less than or equal to 2.

Below table 1 lists the UE capability with different co-located scenario and different network signalling and corresponding final UE behaviour. 
For case 1, it is the most straight forward case as the capability of UE, the scenario and the network signalling are aligned with non-collocated 4 layer MIMO and consequently the UE behaviour should be 4 layer MIMO with 25dB imbalance requirement.
For case 2, It can be seen that the 4 layer MIMO capable for non-collocated is a quite “strong” capability and hence even in the collocated scenario but the network configured as non-collocated, the UE final behaviour still should be 4 layer MIMO with 25dB imbalance requirement apply. This is because UE has no idea of what exact scenario it is under and depends on the Network configuration while the pre-requisite is that UE support such 4 layer MIMO capability.
For case 3, if the network configured as collocated in collocated scenario, the UE in this time only needs to fulfil the 6dB power imbalance requirement since the exact network configuration has told the UE that the collocated scenario should apply. 
For case 4, we see it as an invalid scenario since it should be the network to compile UE with certain co-located scenario and hence no UE behaviour and requirement is needed in such case.
Table 1: UE behaviour with different UE capability, collocated scenario and network signalling
	case
	UE capability
	maxMIMO-Layers
	Co-located scenario
	Network signalling
	Final behavior

	1
	Rel-19 intra-band non-collocated capability
	4
	Non-collocated
	Non-collocated
(Not provided)
	4 layer MIMO 25dB requirement apply

	2
	Rel-19 intra-band non-collocated capability
	4
	collocated
	Non-collocated
(Not provided)
	4 layer MIMO
25dB requirement apply

	3
	Rel-19 intra-band non-collocated capability
	4
	collocated
	collocated
	4 layer MIMO 
6dB requirement apply

	4
	Rel-19 intra-band non-collocated capability
	4
	Non-collocated
	collocated
	Invalid scenario



Furthermore, if the maxMIMO-layers is set to 2, we believe similar treatment can apply compare to Rel-18 with maxMIMO-layers larger than 2 cases, which is do not define requirement in such scenario.
Proposal 2: Define power imbalance requirement when maxMIMO-Layers set to 4 and for smaller than 4 values, do not define the power imbalance requirement..
3	Conclusions
Proposal 1: To use 25dB power imbalance for type 4a/4b FWA UE.
Proposal 2: Define power imbalance requirement when maxMIMO-Layers set to 4 and for smaller than 4 values, do not define the power imbalance requirement.
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