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Introduction
In R18, new WI [1] for support of intra-band non-collocated EN-DC/NR-CA deployment was approved, and the objectives of this WI are described as follows:
	· Phase I:
· Study the feasibility to support non-co-located scenarios for both FR1 inter-band EN-DC with overlapping and FR1 intra-band NR-CA, except for 2-layer case of EN-DC with supporting the UE capability of interBandMRDC-WithOverlapDL-Bands-r16 already specified in Rel-16 and Rel-17
· Investigate the tolerable power imbalance between carriers
· Investigate the required arrival time difference between CCs
· Evaluate the UE performance under the power imbalance and arrival time difference
· Discuss and decide reference UE architecture considering the UE capability of interBandMRDC-WithOverlapDL-Bands-r16 for 2-layer MIMO case for NR-CA, and 4-layer MIMO case for both EN-DC/NR-CA
· Work is limited to CA/EN-DC for EN-DC/NR-CA for bands 42, n77/n78
· Investigate whether the power imbalance should be explicitly (e.g. as an RF requirement) or implicitly specified (e.g. through a demodulation performance test). Specify the power imbalance based on the outcome of the investigation.
· If any change in RAN1 or RAN2 spec is needed, it will be triggered by RAN4 LS
· NOTE: Revisit whether or not to study the feasibility for support of 4Rx chains with up to 4-layer MIMO at RAN#97. This 4-layer is only for DL in Rel-18.
· NOTE: Revisit whether or not to study the technical solutions can be applied to EN-DC case regardless of band contiguity at RAN#97. 
· Phase II: 
· Phase II work will get started after the feasibility in phase I is confirmed
· Specify MRTD and MTTD requirements in non-collocated deployment
· Discuss and decide if the different requirements will be specified based on UE capability of interBandMRDC-WIthOverlapDL-Bands-r16.


In this contribution, we will provide the discussion on MRTD  requirements for FR1 intra-band EN-DC in non-collocated deployment.
Discussion
In the last meeting, we have reached several agreements:
	Issue 1-2-1: MRTD/MTTD requirements for non-collocated FR1 intra-band non-contiguous NR-CA for Type 2 UE
· Agreements
· MRTD/MTTD requirements for non-collocated FR1 intra-band non-contiguous NR-CA for Type 2 UE
· MRTD=33us
· MTTD=34.6us

Issue 1-2-2: MRTD/MTTD requirements for non-collocated FR1 inter-band synchronous EN-DC with overlapping DL bands for Type 2 UE
· Agreements
· MRTD/MTTD requirements for non-collocated FR1 inter-band synchronous EN-DC with overlapping DL bands for Type 2 UE
· MRTD=33us
· MTTD=35.21us

Issue 1-2-3: MRTD/MTTD requirements for non-collocated FR1 intra-band asynchronous NR-CA for Type 2 UE
· Proposals
· Option 1: 
· Firstly focus on synchronous operation and revisit asynchronous operation topic after synchronous.


The main difference between co-located deployment and non-collocated deployment will be the distance between the cells. For co-located deployments, the cells distribution distance is relatively close. The time difference or other errors caused by distance can be ignored; However, for non-collocated, there is no limit to the distance, as long as it is distributed within the coverage of FR1.
 MRTD is specified with the combination of BS TAE and the propagation delay difference among the cells. For collocated FR1 intra-band EN-DC or NR-CA, we ignore the impact caused by the propagation delay difference among cells since it is collocated deployment and the distance between the cells are very short, hence the MRTD for collocated FR1 intra-band EN-DC or NR-CA is specified to be equal to BS TAE as figure 1. 
For non-collocated deployment, no matter it is FR1 inter-band or FR1 intra-band EN-DC or NR-CA, the distance between the cells in non-collocated deployment should be longer enough to fill FR1 cell coverage in theory. In NR, we assume 9km distance for FR1 cell coverage, the maximum propagation delay difference would be 30us to support 9km FR1 cell coverage. 
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Figure 1 MRTD      /illustration of ..
MRTD=BS TAE+
In the last meeting, we mainly discussed the synchronous operation and defined the concrete MRTD/MTTD value. As for non-collocated FR1 intra-band asynchronous NR-CA for Type 2 UE, we propose to reuse the maximum receive timing difference requirement for asynchronous EN-DC in TS38.133 as below:
Table 2-1: Maximum receive timing difference requirement for asynchronous EN-DC
	Sub-carrier spacing of E-UTRA cell in MCG (kHz)
	DL Sub-carrier spacing of cell in SCG (kHz) (Note 1)
	Maximum receive timing difference (µs)

	15
	15
	500

	15
	30
	250

	15
	60
	125

	15
	120Note2
	62.5

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:	For E-UTRA FDD-NR FDD intra-band EN-DC, for which the requirement is defined in clause 7.6.3 and this Table 7.6.2-1 is also applicable, the scenario with 120 kHz does not exit.



The MRTD requirements for non-collocated FR1 intra-band asynchronous NR-CA could be 250us.
Conclusion
In this paper we provided our views on NW A requirements related to MUSIM gaps.
Proposal 1: The MRTD requirements for non-collocated FR1 intra-band asynchronous NR-CA could be 0.25us.
References
[1] [bookmark: _Ref114500673] RP-221809, “New WID: Support of intra-band non-collocated EN-DC/NR-CA deployment”, KDDI, Jun. 2022. 
[2]  R4-2220398, WF on RRM requirements for intra-band non-collocated EN-DC/NR-CA, Huawei, HiSilicon, Samsung.
[3]  R4-2218687, RRM requirements for non-collocated FR1 intra-band EN-DC/NR-CA, Nokia, Nokia Shanghai Bell.
[4]  R4-2219334, MRTD and MTTD requirements, Ericsson.


1

image1.png




