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Introduction
During the last RAN4#103-e meeting, good progress was made on the topics of CRS-IM Test Applicability.
[bookmark: _Hlk88742629]In this contribution we will express our views on the open issues and open new discussions, if necessary.

Discussion

Test Applicability
[bookmark: _Ref109737834]If a UE supports both without NWA and NWA based CRS-IM for 15kHz SCS (i.e., UE Capability #2 and #3)
In RAN4#103e it was discussed if UEs supporting CRS-IM for 15kHz SCS both without and with NWA based CRS-IM should be required to pass performance requirements for both capabilities [1]:
	· If a UE supports both without NWA and NWA based CRS-IM for 15kHz SCS (i.e., UE Capability #2 and #3), 

· Option 1: UE is only required to pass performance requirements without NWA signalling based test setup, i.e. UE capability#2.
· Option 2: UE is only required to pass performance requirements with NWA signalling based test setup, i.e. UE capability#3.




It was agreed to reduce the test overhead when UE report both capabilities (with and without NWA), however no agreement was made into which capability should be tested in such situation. 
From our point of view, the requirements are intended to test the UE Demodulation performance of the CRS-IM part of the implementation, not so much the CBW detection (required in the capability without NWA), which already covered in RRM with inter-RAT measurement requirements.
As such we prefer to have configuration with NWA verified in case both with and without NWA capabilities are reported by the UE (Option 2).
The requirements are intended to test the UE Demodulation performance of CRS-IM and not the UE capability of detecting the CBW.
If a UE supports both without NWA and NWA based CRS-IM for 15kHz SCS, the UE is only required to pass performance requirements with NWA signalling based test setup, i.e. UE capability#3.

If a UE supports both without NWA and NWA based CRS-IM for 30kHz SCS (i.e., UE Capability #4 and #5)
In RAN4#103e it was discussed if UEs supporting CRS-IM for 30kHz SCS both without and with NWA based CRS-IM should be required to pass performance requirements for both capabilities [1]:
	· If a UE supports both without NWA and NWA based CRS-IM for 30kHz SCS (i.e., UE Capability #4 and #5), 
· Option 1: UE is only required to pass performance requirements without NWA signalling based test setup, i.e. UE capability#4.
· Option 2: UE is only required to pass performance requirements with NWA signalling based test setup, i.e. UE capability#5.




Similar comments as provided in section 2.2.1.
If a UE supports both without NWA and NWA based CRS-IM for 30kHz SCS, the UE is only required to pass performance requirements with NWA signalling based test setup, i.e. UE capability#5.

Suggestions for Corrections to Draft Big CR
In RAN4#103e a Draft Big CR was provided ([2]). we have found that several of the new sections has the same numbering, causing possible errors, when the big CR is to be added to the specification later:

	[image: ]



One proposed example of how the structure could look like in the big CR to secure unique references and simplify the later addition to the specification can be seen below. As can be seen below, 5.2.2.2.x2 and 5.2.3.2.x2 would need to be merged as the current specification structure already keeps multiple SCS configurations inside each headline (in this case 15kHz and 30kHz):
5.2	PDSCH demodulation requirements	38
5.2.1	1RX requirements	41
5.2.2	2RX requirements	42
5.2.2.1	FDD	42
5.2.2.1.1	Minimum requirements for PDSCH Mapping Type A	42
[…]
5.2.2.1.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.2.1.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.2.2	TDD	69
5.2.2.2.1	Minimum requirements for PDSCH Mapping Type A	69
[…]
5.2.2.2.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.2.2.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.2.2.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.3	4RX requirements	98
5.2.3.1	FDD	98
5.2.3.1.1	Minimum requirements for PDSCH Mapping Type A	98
[…]
5.2.3.1.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.3.1.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.3.2	TDD	125
5.2.3.2.1	Minimum requirements for PDSCH Mapping Type A	125
[…]
5.2.3.2.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.3.2.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.3.2.x2	Minimum requirements for PDSCH with inter cell CRS interference


The current headline numbering might result in wrong references when the Big CR is adapted to the specification as there are several headlines with the same number. MCC is recommending the .X1, .X2, etc. notation.
Change headline numbering to include a number after the x (i.e. 5.2.2.1.x1, 5.2.2.1.x2, etc.) to secure all references are correctly implemented.

The same headline is used for 15kHz and 30kHz SCS under the same sub section number.
If possible, merge the 15kHz and 30kHz sections which currently have the same section number.
The current form of the draft Big CR headlines makes it not easy to read, as the surrounding structure is not included.
For easier read, include surrounding headlines in the draft Big CR to more clearly visualise the added structure. Example:
5.2	PDSCH demodulation requirements	38
5.2.1	1RX requirements	41
5.2.2	2RX requirements	42
5.2.2.1	FDD	42
5.2.2.1.1	Minimum requirements for PDSCH Mapping Type A	42
[…]
5.2.2.1.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.2.1.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.2.2	TDD	69
5.2.2.2.1	Minimum requirements for PDSCH Mapping Type A	69
[…]
5.2.2.2.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.2.2.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.3	4RX requirements	98
5.2.3.1	FDD	98
5.2.3.1.1	Minimum requirements for PDSCH Mapping Type A	98
[…]
5.2.3.1.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.3.1.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.3.2	TDD	125
5.2.3.2.1	Minimum requirements for PDSCH Mapping Type A	125
[…]
5.2.3.2.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.3.2.x2	Minimum requirements for PDSCH with inter cell CRS interference

In addition, the sequence of tests differs from 15kHz to 30kHz. Example:

	Example from 15kHz:

Table 5.2.2.1.x-4: Minimum performance for Rank 1 with the assistance of network signaling on LTE channel bandwidth
Test num.
Reference channel
Bandwidth (MHz) / Subcarrier spacing (kHz)
Modulation format and code rate
Propagation
condition
Correlation matrix and antenna configuration
Reference value






Fraction of maximum throughput (%)
SNR (dB)
1-1
TBA
10 / 15
16QAM, 0.48
TDLA30-10 
4x2, ULA Low
70
TBD


The requirements for UE capable of performing CRS-IM without the assistance of network signaling on LTE channel bandwidth are specified in Table 5.2.2.1.x-5 with following test procedure:
Table 5.2.2.1.x-5: Minimum performance for Rank 1 without the assistance of network signaling on LTE channel bandwidth
Test num.
Reference channel
Bandwidth (MHz) / Subcarrier spacing (kHz)
Modulation format and code rate
Propagation
condition
Correlation matrix and antenna configuration
Reference value






Fraction of maximum throughput (%)
SNR (dB)
2-1
TBA
10 / 15
16QAM, 0.48
TDLA30-10 
4x2, ULA Low
70
TBD


Example from 30kHz:
Table 5.2.2.2.x-4: Minimum performance for Rank 1 without the assistance of network signaling on LTE channel bandwidth
Test num.
Reference channel
Bandwidth (MHz) / Subcarrier spacing (kHz)
Modulation format and code rate
TDD UL-DL pattern
Propagation condition 
Correlation matrix and antenna configuration
Reference value







Fraction of
maximum
throughput
(%)
SNR (dB)
1-1
TBA
20 / 30
16QAM, 0.48
FR1.30-1
TDLA30-10 
4x2, ULA Low 
70
TBA

The requirements for UE capable of performing CRS-IM with the assistance of network signaling on LTE channel bandwidth are specified in Table 5.2.2.2.x-5:
Table 5.2.2.2.x-5 Minimum performance for Rank 1 with the assistance of network signaling on LTE channel bandwidth
Test num.
Reference channel
Bandwidth (MHz) / Subcarrier spacing (kHz)
Modulation format and code rate
TDD UL-DL pattern
Propagation condition 
Correlation matrix and antenna configuration
Reference value







Fraction of
maximum
throughput
(%)
SNR (dB)
2-1
TBA
20 / 30
16QAM, 0.48
FR1.30-1
TDLA30-10 
4x2, ULA Low 
70
TBA





As can be seen, for 15kHz “Test 1-1” is with NWA whereas for 30kHz “Test 1-1” is without NWA.
The test numbering for 15kHz and 30kHz does not have the same sequence of with and without NWA (for 15kHz “Test 1-1” is with NWA whereas for 30kHz “Test 1-1” is without NWA).
Align the tests so “Test 1-x” is without NWA and “Test 2-x” is with NWA.

Conclusion
In this contribution we have provided our views on various open issues with relation to CRS-IM.
 
We have made the following observations and proposals:

Test Applicability
1. The requirements are intended to test the UE Demodulation performance of CRS-IM and not the UE capability of detecting the CBW.

1. If a UE supports both without NWA and NWA based CRS-IM for 15kHz SCS, the UE is only required to pass performance requirements with NWA signalling based test setup, i.e. UE capability#3.

If a UE supports both without NWA and NWA based CRS-IM for 30kHz SCS, the UE is only required to pass performance requirements with NWA signalling based test setup, i.e. UE capability#5.

Suggestions for Corrections to Draft Big CR
The current headline numbering might result in wrong references when the Big CR is adapted to the specification as there are several headlines with the same number. MCC is recommending the .X1, .X2, etc. notation.
Change headline numbering to include a number after the x (i.e. 5.2.2.1.x1, 5.2.2.1.x2, etc.) to secure all references are correctly implemented.

The same headline is used for 15kHz and 30kHz SCS under the same sub section number.
If possible, merge the 15kHz and 30kHz sections which currently have the same section number.
The current form of the draft Big CR headlines makes it not easy to read, as the surrounding structure is not included.
For easier read, include surrounding headlines in the draft Big CR to more clearly visualise the added structure. Example:
5.2	PDSCH demodulation requirements	38
5.2.1	1RX requirements	41
5.2.2	2RX requirements	42
5.2.2.1	FDD	42
5.2.2.1.1	Minimum requirements for PDSCH Mapping Type A	42
[…]
5.2.2.1.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.2.1.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.2.2	TDD	69
5.2.2.2.1	Minimum requirements for PDSCH Mapping Type A	69
[…]
5.2.2.2.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.2.2.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.3	4RX requirements	98
5.2.3.1	FDD	98
5.2.3.1.1	Minimum requirements for PDSCH Mapping Type A	98
[…]
5.2.3.1.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.3.1.x2	Minimum requirements for PDSCH with inter cell CRS interference
5.2.3.2	TDD	125
5.2.3.2.1	Minimum requirements for PDSCH Mapping Type A	125
[…]
5.2.3.2.x1	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
5.2.3.2.x2	Minimum requirements for PDSCH with inter cell CRS interference


The test numbering for 15kHz and 30kHz does not have the same sequence of with and without NWA (for 15kHz “Test 1-1” is with NWA whereas for 30kHz “Test 1-1” is without NWA).
Align the tests so “Test 1-x” is without NWA and “Test 2-x” is with NWA.
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