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1 Introduction

In RAN5 #90-e meeting, a LS from RAN5 on clarification on exception requirements for Intermodulation due to Dual uplink (IMD) was agreed [1], which requires the following actions from RAN4:

	2. Actions:

To RAN4 group.

ACTION:
RAN5 kindly asks RAN4 group to clarify if the EN-DC IMD exceptions are applicable only when the IMD product falls into the victim carrier, and if SA requirements apply otherwise in the case of 2UL. Also, to clarify the criteria that need to be fulfilled in order for MSD=0 to apply.  


In the last RAN4 meeting, the following WF [2] was agreed based on the extensive discussion on how to reply the LS.
	· Clarification on Q1: If the EN-DC IMD exceptions are applicable only when the IMD product falls into the victim carrier, and if SA requirements apply otherwise in the case of 2UL.

· Candidate options:

Option 1: Yes, SA requirements shall be applied for dual UL carrier frequency combinations when no IMD product (up to 5th orders) falls into the victim’s RX CBW

Option 2: No, the EN-DC IMD exceptions are defined as worse case among all IMD orders, which means if having other orders IMD product (up to 5th orders) falls into the victim RX CBW, the SA requirements still can’t be applied.

Option 3: Others

· Agreements:

TBD 

· Clarification on Q2: Clarify the criteria that need to be fulfilled in order for MSD=0 to apply.

· Candidate options:

Option 1: When carrier frequencies and bandwidths are selected such that there is no overlapping interference based on the equations defined in TR37.863, MSD=0 could be applied

· Option 1b: the equations in TR 37.863 need to be further check in this case

Option 2: Only test the IMD exceptions due to IMD interference defined in RAN4 spec. MSD=0 case is not tested for band combinations having IMD exceptions

Option 3: Others

· Agreements:

TBD 


This contribution provided our further views on this topic based on the above agreed WF.
2 Discussion
For this IMD exception clarification issue, it comes from the interpretation in RAN5 on the following sentence in RAN4 spec and RAN5 is considering to design exception avoiding testing for REFSENS, which means aggressor UL carriers keep active but MSD = 0. RAN4 may need to decide whether this MSD=0 test is needed or not, if needed, what is the condition. 

Copied from RAN5 LS (R5-211609)

	In general, it is clear that the REFSENS requirements in 38.101-3 clause 7.3B are exceptions to the standalone (SA) requirements in 36.101 and 38.101-1, meaning the SA requirements apply if the exception condition is not met. This is supported by the statement in 38.101-3 V16.6.0 clause 7.3B.1:

For the case of inter-band EN-DC with a single carrier per cell group and multi carrier per cell group, in addition to the E-UTRA and NR single carrier, CA, and MIMO operation of REFSENS requirements defined in TS 38.101-1 [2], TS 38.101-2 [3], and TS 36.101 [4], the REFSENS requirements specified therein also apply with both downlink carriers and both uplink carriers active unless sensitivity exceptions are allowed in this clause of this specification, clause 7.3 in TS 38.101-1 [2] or clause 7.3 in TS 36.101 [4]. 


For IMD exceptions, it has been agreed that RAN4 should analyse MSD level for NR bands and LTE bands up to 5th IMD order to support NSA DC operation in [3]. From the spec, when one band is subject to multiple orders (up to 5th) of IMD, for some band combinations, each MSD value is specified; but for some band combinations, only one worst case MSD value is specified.

Observation 1: When one band is subject to multiple orders (up to 5th) of IMD, for some band combinations, each MSD value is specified; but for some band combinations, only one worst case MSD value is specified.
Based on the observation, for clarification on Q1, we think both candidate option 1 and 2 are acceptable. For option 1, it is better make to make a minor modification as follow.
Option 1: Yes, SA requirements shall be applied for dual UL carrier frequency combinations when no IMD product (up to 5th orders) falls into the victim’s RX CBW. It should be noted for some band combinations, when one band is subject to multiple orders (up to 5th) of IMD, only one worst case MSD value is specified in the RAN4 spec, other MSD value can be larger than zero but not specified..
Regarding the clarification on Q2, as mentioned in our paper [4] in the last meeting, in theory, the criteria on MSD=0 could be when carrier frequencies and bandwidths are selected such that there is no overlapping interference based on the equations defined in TR37.863. However, whether this MSD=0 test is necessary or not should be also considered. Firstly, the equations is very complicated which makes the test engineer difficult to implement them in actual test. Secondly, we think for those band combinations having IMD issues, the MSD test for IMD exceptions test is enough since those MSD values are derived based on the SA requirements by considering the worst case when IMD falling into the victim RX CBW. Therefore, it is proposed MSD=0 case is not tested for band combinations having IMD exceptions.
Proposal: it is proposed the MSD=0 case is not tested for band combinations having IMD exceptions.
3 Conclusion

Based on the analysis, we give the following observation and proposal.

Observation 1: When one band is subject to multiple orders (up to 5th) of IMD, for some band combinations, each MSD value is specified; but for some band combinations, only one worst case MSD value is specified.
Proposal: it is proposed MSD=0 case is not tested for band combinations having IMD exceptions.

Based on the proposal, we made the draft reply LS in the annex.

Reference

[1] R5-211609, Clarification on exception requirements for Intermodulation due to Dual uplink (IMD), TSG RAN5
[2] R4-2105438, WF on exception requirements for Intermodulation due to Dual uplink (IMD), Xiaomi
[3] R4-1711578, WF on MSD analysis for LTE-NR DC UE, LG

[4] R4-2106551, Discussion on reply LS on Clarification on exception requirements for Intermodulation due to Dual uplink (IMD), Xiaomi
3GPP TSG-RAN WG4 Meeting # 99-e                                                             R4-21XXXX
Electronic Meeting, May. 19-27, 2021
Title:
DRAFT Reply LS on exception requirements for Intermodulation due to Dual uplink (IMD)
Response to:


Release:
Release 15
Work Item:


Source:
TSG RAN WG4

To:
TSG RAN WG5
Cc:


Contact Person:
Shengxiang, Guo

guoshengxiang@xiaomi.com

Attachments:
-

1
Overall description

RAN4 thanks RAN5 for the LS in R5-211609 on exception requirements for Intermodulation due to Dual uplink (IMD). RAN4 has discussed the clarifications issues in the LS and RAN4 would like to answer to RAN and RAN5 as follow:
Clarification on Q1: If the EN-DC IMD exceptions are applicable only when the IMD product falls into the victim carrier, and if SA requirements apply otherwise in the case of 2UL.

Answer: Yes, SA requirements shall be applied for dual UL carrier frequency combinations when no IMD product (up to 5th orders) falls into the victim’s RX CBW. It should be noted for some band combinations, when one band is subject to multiple orders (up to 5th) of IMD, only one worst case MSD value is specified in the RAN4 spec, other MSD value can be larger than zero but not specified.

Clarification on Q2: Clarify the criteria that need to be fulfilled in order for MSD=0 to apply.
Answer: In theory, the criteria on MSD=0 could be when carrier frequencies and bandwidths are selected such that there is no overlapping interference based on the equations defined in TR37.863. However, from RAN4 perspective, only test the IMD exceptions due to IMD interference defined in suclause 7.3B.2.3.5 in TS 38101-3 is enough. MSD=0 case shall be not tested for band combinations having IMD exceptions.
2
Actions

To TSG RAN WG2 

ACTION: 
RAN4 respectfully asks RAN5 to take account the above RAN4 information.
3
Dates of next TSG-RAN WG4 meetings

TSG-RAN4 Meeting#100e 
 16th – 27th Aug 2021
Electronic Meeting
TSG-RAN4 Meeting#101e 
   1st – 12th Nov 2021
Electronic Meeting
