[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #106                                          R4-2302379
[bookmark: OLE_LINK1]Athens, Greece, Feb 27 – Mar 03, 2023

Source: 	Huawei, HiSilicon
Title: 	Restructure TR for basket WI with MSD analysis
Agenda Item:	9.3.4
Document for:	Approval
Introduction
In order to study the band combination specific requirements more efficiently, basket procedure was introduced from Rel-12 for LTE CA. After the practice of several releases, the basic TR skeleton is almost the same as those adopted in Rel-12. For years, the TRs for CA/DC have supported numerous band combinations in RAN4 and they are the basis for deriving the corresponding requirements in the specification. However, one obvious drawback is that the detailed analysis including the reference architectures, assumed parameters in the calculation for the MSD values, specific consideration for a particular combination, etc. are not recorded in the TR, which makes the TRs less useful but tedious repetition in the end during the study of basket WIs.
This contribution provides some consideration and proposals on ajustiment of the TR structure for basket WI study.
Discussion
How to derive the MSD requirements
We use the Rx requirements in TS 38.101-1 as example for the following discussion. Three categories of MSD requirements are considered in the specification, i.e. harmonic MSD (including harmonic and harmonic mixing), IMD MSD (including 2 bands/3 bands and triple beat) and cross band isolation MSD. MSD values for some of the band combinations in the spec are copied as below.
Table 7.3A.4-1: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC3 aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n1
	n77
	5
	15
	25 (RBstart=0)
	10
	23.9
	NOTE 2
	UL2/DL1
direct-hit

	n1
	n77
	20
	15
	100 (RBstart=0)
	100
	13.8
	NOTE 2
	UL2/DL1
direct-hit



able 7.3A.5-1: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC3 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n1-n3
	n1
	1950
	5
	25
	2140
	23
	FDD
	IMD3

	
	n3
	1760
	5
	25
	1855
	N/A
	TDD
	N/A

	CA_n1-n8
	n1
	1965
	5
	25
	2155
	6.0
	FDD
	IMD4

	
	n8
	887.5
	5
	25
	932.5
	N/A
	FDD
	N/A



Table 7.3A.6-1: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n1
	n3
	1922.5
	5
	15
	25 (RBstart=0)
	1877.5
	5
	3
	>ACLR2

	n1
	n3
	1945
	50
	15
	128 (RBstart=0)
	1877.5
	5
	19.7
	ACLR1



Recently, lots of MSD evaluations are provided under Rel-18 UE RF FR1 WI [1]. The TR for lower MSD recorded analysis of different MSD types for the selected band combinations among companies. From the analysis, it can be seen that two aspects are necessary for the MSD calculation, though for different MSD types the utilized methodology could be slightly different. These two aspects are:
· Reference UE architecture
· Assumptions for the passive/active RF components
Regarding UE architectures, for a same band combination, companies may select different architectures for the analysis, e.g. some may use duplexer + diplexer, but others may use triplexer instead. In that case, the usual way adopted in RAN4 is to average the inputs from companies if the analysis itself is deemed correct. 
Observation 1: For MSD analysis, the reference UE architecture, assumptions for RF components are important for the final requirements.
Though the above two aspects are important for the MSD analysis, however, they are not captured anywhere, not to mention the way adopted for the final values if several inputs/different reference architectures are provided for the band combination. 
Observation 2: The analysis procedure is not recorded in the technical report though they are the most valuable part for the MSD requirements from technical point of view.
Sometimes, due to the develop of the real implementation, it could also identify that the requirements defined in the spec may not be appropriate with incorrect assumptions for some specific band combinations, the group may revisit the previously specified requirements. But at that time, the retrospect is very difficult as digging the previous discussion is really a time-consuming physical work.
Observation 3: Retrospect the MSD requirements sometimes in the group due to identified issues with development of the specific band combination is difficult since the analysis procedure is missing in the TR.
Existing TR structure for combinations with MSD
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]TR 38.718-02-01 for Inter-band Carrier Aggregation/Dual Connectivity for2 bands DL with x bands UL (x=1,2) and TR 37.718-11-11 for Dual Connectivity (DC) of 1 LTE band (1DL/1UL) and 1 NR band (1DL/1UL) are taken for instance to see the typical TR structure for the existing basket WIs.
Inter-band CA
The TOC structure below is the one used in TR 38.718-02-01. Certainly, the band and CBW info are necessary for a band combination. Apart from that, in the sections related to the final requirements, usually the content in the TR is just the mirror part as that in the spec. 
[image: ]
It is noted that in Rel-16 when companies initially discussed to optimize the TR content, it was agreed that the co-existence table may not be necessary to be captured as the manner we still use in the current TR, as it could not provide more useful information for specifying the requirements. Most importantly is to identify what are the possible issues which could have impact on the final requirements, e.g. to make it clear whether MSD exists for the band combination, and if it has, what are the possible MSD types to by analyzed. 
[bookmark: OLE_LINK17]Regarding delta Tib and Rib values, after completion of hundreds of thousands of band combinations from Rel-15, nowadays, usually for most of new proposed combinations, reference values can be found in the specification. The issue is, can we find some general rules to specify the values without analysis in reality that so many combinations have been specified? Though for some specific combinations, the rule based automatic applied delta Tib and Rib values may have some issues for the implementation, can we treat them as exceptions and correct the values in maintenance stage?
As for the REFSENS requirements part, we can only see the final values captured in the TR, while how to derive the values, there is no hint to track the analysis. 
On the other hand, though the preparation of the TP is stereotyped, following the same pattern, and time consuming, the TR itself provides less useful information from the technical point. It is also a heavy workload for the rapporteur to combine the TPs in the TR especially if there are many TPs approved in the same meeting. Since so much energy has been spent for the TR, can we do it better and make it more useful for the following study and make the TR a real technical report? We think it’s the right time to make some changes for the TRs during the study of the basket WIs. .
Observation 4: The TRs for existing basket WIs do not provide sufficient information with technical analysis for the suggested values if MSD is identified for the band combination.
Inter-band DC
The TOC structure below is the one used in TR 37.718-11-11. The issues are similar to those discussed in the above sub-section.
It is noted that band combinations for HPUE are studied in separate basket WIs, maximum output power info is not necessary for PC3 band combinations.
[image: ]
Possible improvement for the TR structure
With above analysis, the following structure is proposed for a specific band combination in the TR for basket WI with MSD analysis.
	5.x	CA_nX-nY/ DC_X_nY
5.x.1	Common part for 1 band UL and 2-band UL
5.x.1.1		Operating bands for CA/DC

5.x.1.2		Configuration for CA/DC

5.x.1.3		MSD analysis
< Editor’s note: Whether there is MSD for the band combination should be identified firstly. If no MSD, the following sub-sections are not needed in the TR.> 

5.x.1.3.1	Reference UE architecture
< Editor’s note: If the final MSD values are averaged w/ different reference architectures, the viable assumed architectures should all be captured for reference> 

5.x.1.3.2	RF component assumptions
< Editor’s note: Assumed parameters for all involved architectures should be listed > 

5.x.1.3.3	Calculated MSD values
< Editor’s note: If the final MSD values are averaged among different inputs, different MSD calculation can be captured marked with different inputs > 

5.x.1.4		RF requirements
5.x.1.4.1	∆TIB and ∆RIB values　
< Editor’s note: The content in this section is to facilitate creation of the big CR..> 

5.x.1.4.2	Reference sensitivity requirements
< Editor’s note: The content in this section is to facilitate creation of the big CR.> 

5.x.1.4.3	OOB blocking exception requirements
< Editor’s note: The necessary analysis on the OOB blocking exception will be needed.>

5.x.2	Specific part for 2-band UL
5.x.2.1		MSD analysis
5.x.2.2		RF requirements
5.x.2.2.1	Maximum output power for inter-band CA
< Editor’s note: The content in this section to facilitate creation of the big CR.> 

5.x.2.2.2	Spurious emission band UE co-existence for CA/DC (2UL)
< Editor’s note: The content in this section to facilitate creation of the big CR.> 

5.x.2.2.3	Reference sensitivity requirements
< Editor’s note: The content in this section is to facilitate creation of the big CR.> 




Proposal 1: It is proposed to restructure the TR for basket WI with MSD analysis with more technical information included.
Proposal 2: It is proposed to capture the agreement on restructuring of the basket WI with MSD analysis in TR 38.846.
Conclusion
This contribution provides consideration and proposals on adjustments of the TR structure for basket WI study
Observation 1: For MSD analysis, the reference UE architecture, assumptions for RF components are important for the final requirements.
Observation 2: The analysis procedure is not recorded in the technical report though they are the most valuable part for the MSD requirements in terms of technical view.
Observation 3: Retrospect the MSD requirements sometimes in the group due to identified issues with development of the specific band combination is difficult since the analysis procedure is missing in the TR.
Observation 4: The TRs for existing basket WIs do not provide sufficient information with technical analysis for the suggested values if MSD is identified for the band combination.
Proposal 1: It is proposed to restructure the TR for basket WI with MSD analysis with more technical information included.
Proposal 2: It is proposed to capture the agreement on restructuring of the basket WI with MSD analysis in TR 38.846.
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