[bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52]3GPP TSG RAN WG4 Meeting #107		 R4-2308926
Incheon, KR, May 22 – May 26, 2023

Agenda Item:	8.5.1.3.1
Source: 	MediaTek Inc.
Title: 	TP for TR 38.881 on the signalling design for low-MSD capability 
Document for:	Discussion
1. Introduction
In RAN4 #106-bis-e, WF [1] has been agreed for low MSD study WI. This contribution provides text proposal on the candidate solution of the signalling design for low-MSD capability.
Text Proposal
[bookmark: _Toc405202255]---Start of changes---
7.1.x Candidate solution X: MSD reporting for frequency regions affected by self-interference

7.1.x.1	Basic MSD information unit
Based on the survey of the existing MSD specifications, there are types of MSD mechanism includes: uplink(aggressor) harmonic, receiver harmonic mixing, cross-band isolation, intermodulation and etc. The aggressor power class also have direct impact on the victim band and the amount of MSD in dB. 
The improved lower MSD capability signalling shall include its mechanism, aggressor order, aggressor power class and improved MSD values per victim band. The lower MSD capability signalling can be specified as per victim band per BC as a 2-tuple of < MSD mechanism/Aggressor power class and its order, MSD value >. This can save 1-tuple signaling overhead on adaptive network signalling approach comparing to 3-tuple signalling element.
Some examples are given below to demonstrate the improved MSD reporting information for different types of MSD mechanisms. Table 7.1.x.1-1 referred from [3] for ease of understanding. For one mechanism same aggressor power class, order and victim order, only the worst MSD value after improvement is reported to reduce unnecessary signalling overhead. All the MSD in existing specs are within the scope of lower MSD capability reporting. Further, if new MSD type is identified and specified by RAN4 in the future, the new MSD type can also be considered for indicating lower MSD capability
UE would not be allowed to report the lower MSD capability if there’s no improvement. It can be further discussed to set a reporting threshold that reported MSD value should be improved at least by TBD dB against existing specified MSD.
[bookmark: _Hlk134718739]Table 7.1.x.1-1: Information element examples of improved MSD reporting per BC for non-threshold based approach..
	MSD in TS 38.101-1
	MSD information unit

	[image: ]
	For CA_n1-n3: 
   Victim n1: <PC3IMD3, 17>

For CA_n1-n78:
    Victim n1: <PC3IMD4, 4>

For CA_n3-n78:
   Victim n3: <PC3IMD2, 19>
   Victim n3: <PC3IMD4, 4>
   Victim n3: <PC3IMD7, 0>

	[image: ]
	For CA_n1-n3-n78:
  Victim n78: <PC3IMD2, 19>
  Victim n78:  <PC3IMD4, 6>
  Victim n3: <PC3IMD2, 19>

	[image: ]
	For CA_n3-n78:
  Victim n78: <PC3UL2DL1, 17>
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	For CA_n1-n3:
  Victim n3: <PC3XB, 11>


An alternative expression on the information element of low-MSD reporting can also be a few bits index that pointed to some actual MSD values like the examples below,
Table 7.1.x.1-2: Information element examples of improved MSD reporting per BC for threshold-based approach.
	MSD in TS 38.101-1
	MSD information unit

	[image: ]
	For CA_n1-n3: 
   Victim n1: <PC3IMD3, index 7>

For CA_n1-n78:
    Victim n1: <PC3IMD4, index 2>

For CA_n3-n78:
   Victim n3: <PC3IMD2, index 7>
   Victim n3: <PC3IMD4, index 3>
   Victim n3: <PC3IMD7, index 2>

	[image: ]
	For CA_n1-n3-n78:
  Victim n78: <PC3IMD2, index 7>
  Victim n78:  <PC3IMD4, index 2>
  Victim n3: <PC3IMD2, index 7>

	[image: ]
	For CA_n3-n78:
  Victim n78: <PC3UL2DL1, index 6>

	[image: ]
	For CA_n1-n3:
  Victim n3: <PC3XB, index 4>


where the reported index can be pointed to an agreed MSD values table like example 3-bits index table below:
Table 7.1.x.1-3: Actual MSD values
	Index
	Actual MSD range (dB)

	0
	0 ≤ Actual MSD ≤ 3

	1
	3 ＜ Actual MSD ≤ 6

	2
	6 ＜ Actual MSD ≤ 9

	3
	9 ＜ Actual MSD ≤ 12

	4
	12 ＜ Actual MSD ≤ 15

	5
	15 ＜ Actual MSD ≤ 18

	6
	18 ＜ Actual MSD ≤ 21

	7
	21 ＜ Actual MSD 



7.1.x.2	Reporting of low-MSD information
[bookmark: _Hlk134798495]As for how to report the lower MSD capability, several promising options for allowing a UE to signal improved lower MSD performance have been discussed[1]. It is also agreed that the MSD mechanisms, orders and values in existing specs shall all be considered as starting point. Considering there are many MSD mechanisms and the order of aggressor could be up to 9 in existing specs, if UE need to signal all improved MSD information, the signaling overhead might be quite large. One approach with signaling the essential information as well as the idea to reduce signaling overhead is network can require UE only to report the top K largest MSD values together with its mechanism indexing and improved MSD values. For example K = 1,
If K=1, Network scheduling with reference on top largest value of reported lower MSD
[image: ]
Figure 7.1.x.2-1 Example illustration of network query on low-MSD information, K=1
If K=2, Network scheduling with reference on top two largest value of reported lower MSD
[image: ]
Figure 7.1.x.2-2 Example illustration of network query on low-MSD information, K=2
[bookmark: _Hlk134798783]Or alternative low-MSD signaling expression:
If K=1, Network scheduling with reference on top largest value of reported lower MSD
[image: ]
Figure 7.1.x.2-3 Example illustration of network query on low-MSD information, K=1
[image: ]
Figure 7.1.x.2-4 Example illustration of network query on low-MSD information, K=2
With such adaptive signalling approach, UE does not need to report all low-MSD information over all supported band combinations. UE may also not need to restore all improved low-MSD points, it only needs to restore top K largest low-MSD information which can save the size of UE memory to smaller one. Network also does not need to restore large amount of low-MSD information that only a few of them are interested band combinations.
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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 SCS of UL UL RB DL
uL oo | Y-Fe | Bw band Allocation | PLFe | pw | MSD | Cross-band
Interference
band band
source
(MHz) | (MHz) (kHz) Lcrs (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
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Table 7.3A.5-1: 2DL/2UL inter-band Reference sensi
configurations for PC3 CA

ity QPSK Prersens and uplink/downlink

Band / Channel bandwidth / Nrs / Duplex mode Source of
IMD
NR CA band NRband | ULFc | ULDL uL DLFc | MSD | Duplex
combination (MHz) BW Cira | (MHz) (d8) | mode
(MHz)
CA_ni-n3 ni 1950 5 2 2140 23 FDD IMD3
3 1760 5 25 1855 NIA TDD N/A
CA_ni-n78 ni 1950 5 25 2140 80 FOD TMD&
n78 3710 10 50 3710 NIA 7DD NiA
CA_n3-n78 n3 1740 5 25 1835 2 FOD | IMD2
n78 3575 10 25 3575 NIA 7DD NIA
n3 1765 5 25 1860 80 FDD | IMD4*
n78 3435 10 25 3435 NIA TDD NIA
n3 NIA 5 NIA 1877.5 22 FDD IMD7
n78 3305 70 1 3305 NIA TDD N/A
3780 10 | (RBstat =~ 3780
=3)
1
(RBstart

=0)





image2.png
: 3DL/2UL interband Reference sensi

configurations

ity QPSK Prersens and uplink/downlink

Band / Channel bandwidth / Nrs / Duplex mode Source of
IMD
NR CA band NRband | ULFc | ULDL UL DLFc | MSD | Duplex
combination (MHz) BW Cwa | (MHz) (dB) | mode
(MHz)
CA_ni-n3:n78 ni 1950 5 25 2140 N/A FDD N/A
n3 1750 5 25 1845 N/A N/A
n78 3700 10 52 3700 284 TDD IMDZ
ni 1950 5 25 2140 N/A FDD N/A
n3 1770 5 25 1865 N/A N/A
n78 3360 10 52 3360 1.2 TDD IMD4
ni 1950 5 25 2140 N/A FDD NIA
n3 1735 5 25 1830 279 IMDZ
n78 3780 10 52 3780 NA 7DD N/A
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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 | scSofuL ULRB DL | pen
uL DL BW band Allocation BW UL/DL fc UL/DL harmonic
band | band condition order
(MHz) | (kHz) Lere (MHz) | (dB)
» UL2/DLA
n3 n78 5 15 25 (RBstart=0) | 10 | 239 NOTE 2 directhit
» UL2/DLA
n3 n78 10 15 50 (RBstart=0) | 100 | 13.8 NOTE 2 directhit
» UL2/DLA
n3 n78 5 15 25 (RBstart=0) | 10 | 1. NOTE 6 near-miss





