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1. Introduction
In RAN#95e meeting, a new WI to investigate intra-band non-collocated ENDC/NRCA was approved. And also, the WID was updated in RAN#96 as [1]. Some operators need to deploy non-collocated EN-DC/NR-CA scenarios because their sub blocks in C-band were allocated at different time and applied for different co-existence conditions. As a result, Tx antenna collocation at network side is not always available. We should focus on Type2 Intra-band NR-CA and finalize the requirements according to [1].  
2. Discussion
2.1 Background
Firstly, we share the operators’ motivation of non-collocated scenarios here again.
Regarding co-existence with other systems, different co-existence conditions apply for C-band. As a result, Tx antenna collocation network side is not always available. Regarding timing of spectrum allocation, the three blocks in C-band were allocated at different time in Japan (Figure-1), and also, the two blocks were allocated at different time in Korea (Figure-2). This makes Tx antenna collocation cost-inefficient or sometimes infeasible.
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Figure-1. Spectrum point of view in Japan
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Figure-2. Spectrum point of view in Korea
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Figure-3. Spectrum point of view in Italy
Observation 1: There are needs from operators to deploy non-collocated EN-DC/NR-CA.

On the other hand, at least NTT Docomo has two contiguous band of 3440-3480MHz and 3480-3520MHz. The non-collocated scenario is comes from mainly LTE band refarming process, therefore contiguous EN-DC/NR-DC non-co-located can be happened in their real deployment.
Observation 2: There are needs from operators to deploy both non-contiguous and contiguous  non-collocated EN-DC/NR-CA.

2.1 Agreement on EN-DC Type-2 UE in Rel-16 and 17 :
Firstly, for clarification, we share the overall scope of this WI proposed as [2] in Table-1. 
[image: ]
Table-1. Scope of this WI
2-layer per CC with 2 Rx Chain for EN-DC case was defined as EN-DC Type-2 UE in Rel-16 and Rel-17. From RF requirement point of view, 25dB power imbalance and 1dB REFSENS relaxation was specified in [3]. And also, from RRM requirement point of view, a new capability “interBandMRDC-WithOverlapDL-Bands-r16” and MRTD were specified in 38.306. They has been agreed in RAN4#102e.


2.2 2-layer per CC intra-band non-contiguous NR-CA
In RAN#96, RAN agreed that if time units are available, contiguous case can be studied. So, we would like to study non-contiguous case firstly.
 In case of that the power imbalance is 25 dB, the reference UE architecture is assumed to be 2 Rx chain per CC, and In-band blocking requirements for EN-DC Type-2 UE could be reused for intra-band non-contiguous NR-CA Type-2 UE.
Proposal 1：Use reference UE architecture and RF requirements of EN-DC Type-2 UE for intra-band non-contiguous NR-CA Type-2 UE. 

Proposal 2：Discuss the following aspects about RF specification impacts
2-1) Add note to Table 5.5A.2-1 Configurations for inter-band CA (two bands) of 38.101-1
2-2) Define in-band blocking requirements same as EN-DC Type-2 UEfor intra-band non-contiguous NR-CA adding a new section for them in 38.101-1 7.6A.2 according to 38.101-3 7.6B.2.6
2-3) Define a table of NR-CA band combinations in the new section of 7.6A.2, ex) CA_n78(2A), CA_n77(2A) and CA_n77(3A)


Regarding MRTD, Rel-16 and 17 EN-DC Type-2 can support the following requirements of inter-band asynchronous EN-DC (250µs) shown as 38.133 Table 7.6.2-1. 

38.133 Table 7.6.2-1: 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.



On the other hand, considering that band combinations of Proposal 2-3) are generally intra-band non-contiguous NR-CA, at a glance, intra-band non-contiguous NR-CA Type-2 seems to reuse the following  MRTD of intra-band non-contiguous NR-CA (3µs) shown as 38.133 Table 7.6.4-1.

38.133 Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	31

	FR2
	0.26

	Note 1:	In the case of different SCS on different CCs, if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.



However, in case of intra-band non-contiguous NR-CA of current 38.133, TAE requirement of 38.104 is 3µs, and so this means that the propagation delay from 2 Tx antennas is zero. Finally, the propagation delay zero allow only collocated. From aspects of this WI and its background, current MRTD requirement for intra-band non-contiguous NR-CA is too short to deploy non-collocated scenario. Therefore, we should consider relaxation of MRTD, for example, reusing the following MRTD of inter-band NR-CA (33µs) shown as 38.133 Table 7.6.4-2 for intra-band non-contiguous NR-CA Type-2.

38.133 Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8 note1

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



Observation 3: Current MRTD requirement for intra-band non-contiguous NR-CA is too short to deploy non-collocated scenario. 
For this part, strictly speaking, for RRM requirement, it should be generally discussed in RRM session, but also RF session should give the guidance like “async/sync”, “intra-band/inter-band” etc.

Proposal 3：Discuss the following aspects about RRM specification impacts
3-1) A new IE for intra-band non-contiguous NR-CA Type-2
3-2) Consider relaxation of MRTD, ex) reusing MRTD for inter-band NR-CA 

3. Conclusion
Observation 1: There are needs from operators to deploy non-collocated EN-DC/NR-CA.

Observation 2: There are needs from operators to deploy both non-contiguous and contiguous  non-collocated EN-DC/NR-CA.

Proposal 1：Use reference UE architecture and RF requirements of EN-DC Type-2 UE for intra-band non-contiguous NR-CA Type-2 UE. 

Proposal 2：Discuss the following aspects about RF specification impacts
2-1) Add note to Table 5.5A.2-1 Configurations for inter-band CA (two bands) of 38.101-1
2-2) Define in-band blocking requirements same as EN-DC Type-2 UEfor intra-band non-contiguous NR-CA adding a new section for them in 38.101-1 7.6A.2 according to 38.101-3 7.6B.2.6
2-3) Define a table of NR-CA band combinations in the new section of 7.6A.2, ex) CA_n78(2A), CA_n77(2A) and CA_n77(3A)

Observation 3: Current MRTD requirement for intra-band non-contiguous NR-CA is too short to deploy non-collocated scenario.

Proposal 3：Discuss the following aspects about RRM specification impacts
3-1) A new IE for intra-band non-contiguous NR-CA Type-2
3-2) Consider relaxation of MRTD, ex) reusing MRTD for inter-band NR-CA
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