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Introduction

According to the work plan, the R15 late drop would be frozen in the upcoming RAN plenary. However, the Rx requirements for NR intra-band contiguous CA in the existing R15 TS38.101-1 are still incomplete and not clear. In this contribution, we give the further discussion about that. 

Discussion

According the table 5.5A.1 in latest specification of TS38.101-1, only NR new bands (CA_n77/n78/n79) with downlink configuration class C , D and E are supported for NR intra-band contiguous CA

Observation 1: For intra-band contiguous CA, only NR new bands with downlink configuration class C , D and E are existed in the latest Rel.15 specification.

Since there are no uplink intra-band CA in Rel15 scope, all sections for intra-band CA in Tx part were set to “void” in the existing spec. For Rx part, most of Rx requirements are already defined in the spec. The detail status are summarized in the following table.

                          Table 1:  the status of Rx requirements for NR intra-band contiguous CA in Ts38.101-1

	Section number
	Rx Requirements for intra-band contiguous CA
	 intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

(NR new bands)


	intra-band contiguous CA with FDL_low < 2700 MHz and FUL_low < 2700 MHz

(Refarming bands)

	7.4A.1
	Maximum input level
	Class C, D, E (don’t differentiate NR new bands or refarming bands )

	7.5A.1
	Adjacent channel selectivity
	Class C, D, E 
	Class C

 (with square bracket)

	7.6A.2.1
	In band blocking
	Class C, D, E 
	Class C

 (with square bracket) (n41)

	7.6A.3.1
	Out of band blocking
	110 MHz, 120MHz, 130MHz,140MHz, 150MHz, 160MHz, 180MHz, 200MHz  (n41, n77, n78)

	7.6A.4.1
	Narrow band blocking
	Class B, C, D, E (n41) (with TBD or square bracket)

	7.7A.1
	Spurious response
	Class C, D, E 

	7.8A.2.1
	Wide band intermodulation
	Class C, D, E 
	Class C

 (with square bracket)

	7.9A.1
	Spurious emissions
	Void


From the table, it can be seen that:

For some requirements for intra-band contiguous CA, NR new bands or refaming bands shall be distinguished.

Most of requirements for intra-band configuration class C, D, E are complete except out of band blocking

The format of CA bandwidth for out of band blocking is not aligned with other requirements ( For out of band  blocking, the detail CA bandwidth is specified. However, for other requirements, CA bandwidth class is specified.)

 n41 is as a band that supporing intra-band  DL contiguous CA 

For narrow band blocking, besides class C, D, E , class B is also specified.

From above, at least the following remaining issue shall be addressed.

Whether n41 for intra-band contiguous DL CA shall be introduced in Rel15?

From the above, most Rx requirements have already defined for intra-band contiguous DL CA with class C  in Band n41 though CA_n41C has not been introduced in the configuration table in the latest spec. Besides, according to the WF [1] on UE RF specification scope in Rel-15 in RAN4 #90 meeting, it was agreed that Band n41 would be supported by R15. Thus, it is proposed adding n41C with 1UL to the configuration table. Since n41C is already introduced in R16, it is suggested the same configuration is used in Rel15.

Proposal 1: add n41C with 1UL to the configuration table 5.5A.1 in TS38.101-1 according to the same configuration in Rel16.
Out of band blocking

From the above, for out of band blocking, the format of CA bandwidth is not aligned with other requirements. We think it is not appropriated to specify the requirements based on each detail CA channel bandwidth as shown in table 2, since the number of detail CA channel bandwidth would be very large if  higher lever bandwidth class is supported. In order to simply the table and align with other requirements, it is proposed rebuilding the table by replacing the detail channel bandwidth by CA bandwidth class as shown in table 3. 

Table 2:Table 7.6A.3-1: Out-of-band blocking parameters for intra-band contiguous CA in Ts38.101-1
	RX parameter
	Units
	Channel bandwidth

	
	
	110 MHz
	120 MHz
	130 MHz
	140 MHz
	150 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel specific value below

	
	dB
	9
	9
	9
	9
	9

	RX parameter
	Units
	Channel bandwidth

	
	
	160 MHz
	180 MHz
	200 MHz
	
	

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel specific value below
	REFSENS + channel specific value below
	REFSENS + channel specific value below
	
	

	
	dB
	9
	9
	9
	
	

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.


Table 3: Out-of-band blocking parameters for intra-band contiguous CA

	RX parameter
	Units
	CA Bandwidth class

	
	
	C
	D
	E

	Power in transmission bandwidth configuration
	dBm
	REFSENS + CA Bandwidth class specific value below

	
	dB
	9
	[9]
	[9]

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.


Proposal 2: Table 7.6A.3-1 in Ts38.101-1 shall be replaced by Table 3.

For narrow band blocking 

In RAN4 #85 meeting, it was agreed that there are no NBB requirements for NR only bands by considering there are unlikely to be narrow band blockers in the 3.3 – 4.2 GHz and 4.4 – 4.9 GHz bands [2]. For refarming band, CA bandwidth class B, D and E are not supported in Rel15. Thus only class C shall be considered. 

Table 4: Table 7.6A.4.1-1: Narrow-band blocking for intra-band contiguous CA in Ts38.101-1
	NR band
	Parameter
	Unit
	CA Bandwidth Class

	
	
	
	
	C
	
	

	n41
	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	
	
	[16]
	
	

	
	Puw (CW)
	dBm
	
	-55
	
	

	
	Fuw (offset forf = 15 kHz)
	MHz
	
	- Foffset – 0.2
/

+ Foffset + 0.2
	
	

	
	Fuw (offset forf = 30 kHz)
	MHz
	
	
	
	

	NOTE 1:
The transmitter shall be set a 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:
Reference measurement channel is specified in Annexes A.3.2 and A3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3:
The PREFSENS power level is specified in Table 7.3.2-1 and Table 7.3.2-2 for two and four antenna ports, respectively.
NOTE 4:
The Fuw (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the interferer and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.


Proposal 3: Class B, D and E shall be removed from the table 7.6A.4.1-1 in TS38.101-1.

Conclusion

 Base on the above analysis, we give the following observations and proposals:

Observation 1: in the latest Rel.15 specification, for intra-band contiguous CA, only NR new bands with downlink configuration class C , D and E are existed while n41C with 1UL is not existed. 

Proposal 1: add n41C with 1UL to the configuration table 5.5A.1 in TS38.101-1 according to the same configuration in Rel16.
Proposal 2: Table 7.6A.3-1 in TS38.101-1 shall be replaced by Table 3.

Proposal 3: Class B, D and E shall be removed from the table 7.6A.4.1-1 in TS38.101-1.
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