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1. Introduction 
In RAN4#84bis, the single Tx has been extensively discussed and a WF [1] was finally agreed and LS [2] was approved. In this WF a series of basic principles were established. However, there are still issues are listed need further study, and one of the most basic one is how to define granularity of channels allocations, though basic formulas has been established.

· Tentative agreement: Use formula to define which channels are affected. Put the formula example to the WF.
· Formula:
· Interference bandwidth: IBW = |a| x CBW1 + |b| x CBW2
· |a| + |b| = 2 (or 3)
· CBW1 and CBW2 are UL channels
· Center frequency of IBW:  fIBW = a x f1 + b x f2
· f1 and f2 are center frequency of each UL channel 
· The range of IMD 2 (or 3):  [fIBW – IBW/2, fIBW + IBW/2]
· RAN4 shall discuss the definition of UL and DL channels  in the next meeting
· Alt.1. spectrum holdings of a operator in a band
· Alt.2. aggregated UE channel bandwidth configured by the network
· Alt.3. transmission bandwidth
In this paper, some further considerations and analysis were provided for further progress. 
2. Discussions
With the introduction of ‘channel allocation ’ definition in previous RAN agreement [3], the channel granuality that can be used in catagorization of requirements have been discussed in a number of papers such as [4][5].  After entense discussion in RAN4#84bis, there is an tentative agreement that formula is the most general and simplified way to do judgement:
· Tentative agreement: Use formula to define which channels are affected. Put the formula example to the WF.
In fact, current RAN4 requirments will have to set up a UE behavior rule by means of requirements, and this behavior could also be understand and used by network to make corresponding scheduling and judgement, that 1Tx would be allowed in those difficult channel combinations within the difficut band combinations. 
In order to study how to define the requirements and what the channel allocation could be, some example of  requirements for IMD and harmonics currently defined for CA in 36.101 was listed below, and this may shed some light on current topic.
(1) Refsense requirements for 3rd order harmonic as an example, one typical note corresponding to a relaxed refsens is as below:,

NOTE X:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: image1.wmf]ë
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It could be seen that only the direct hit case was verified for the relaxed refsens requirements for harmonic case. For other cases the refsense based on single carrier requirements are by default used. However, in RAN5 test, the test point were selected based on either as previous note for direct hit or totally avoid the harmonic part.

(2) Similarly, the current MSD requirements for IMD is defined for a particular verification point (except in LAA) and one example is as following:

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA 

Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_1A-3A
	1
	1950
	5
	25
	2140
	23
	FDD
	IMD3

	
	
	
	
	
	
	25.75
	
	

	
	3
	1760
	5
	25
	1855
	N/A
	
	N/A


Observation 1: The current LTE CA requirements define specific test points based on equations or specific frequency for refsense for harmonic or IMD case. 
Theoretically, by utilizing simple equations, both network and UE can have a judgement of whether there will be IMD issue for a particular resource allocation regardless the granularity. However, both the network and UE may have difficulty in timely exchanging dynamic scheduling information for DC between NR and LTE. For example, the NR and LTE may be implemented in different Base stations for the network, and UE may use different Baseband chips for NR and LTE particularly in early stage. So a granularity larger than a UE actually scheduled is still somehow needed. A list of options were already listed in the approved WF.
Observation 2: An appropriate granularity is still needed to align the behavior between network and UE, although equation had been introduced.
In last meeting’s WF, the following options were already provided:

· RAN4 shall discuss the definition of UL and DL channels  in the next meeting

· Alt.1. spectrum holdings of a operator in a band

· Alt.2. aggregated UE channel bandwidth configured by the network

· Alt.3. transmission bandwidth

Among them, Alt.2 or Alt.3 seems to be more simplified. Because equations have been used, the requirements themselves could be much more simplified by using descriptions rather than concrete tables for each combination. However the implementation of these requirements into actual behavior may still not that simple because of large number of combinations. For NR, another option may be using bandwidth part as a finer granularity if needed. 
Proposal: By using equations, Alt2 and Alt3 may achieve a fairly simplified requirements description in the spec. Further refines are also possible such as divide NR bandwidth based on bandwidth part if needed for Alt.3.
3. Conclusion
In this contribution, some further considerations and analysis were provided on how to define granularity of channels allocations. Following observations and proposal were provided:
Observation 1: The current LTE CA requirements define specific test points based on equations or specific frequency for refsense for harmonic or IMD case. 
Observation 2: An appropriate granularity is still needed to align the behavior between network and UE, although equation had been introduced.
Proposal: By using equations, Alt2 and Alt3 may achieve a fairly simplified requirements description in the spec. Further refines are also possible such as divide NR bandwidth based on bandwidth part if needed for Alt.3.
References
[1] R4-1711618, WF on single Tx switched UL, RAN4#84bis
[2] R4-1711610, LS on on single Tx switched UL, Apple, RAN#84bis
[3] RP-172064, Single Tx switched UL, Qualcomm, Intel, RAN#77
[4] R4-1710854, Considerations for categorization on 1UL/2UL, vivo, RAN4#84bis

[5] R4-1710744, Applicable conditions for single uplink transmission for NSA DC, NTT Docomo, RAN4#84bis
[image: image5.png]


[image: image6.jpg]



4/4

_1531229310.unknown

