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1	Introduction
In the last RAN4 meeting, a discussion paper was proposed for clarification on delta TIB and RIB values for band combinations having special constituent bands [1]. It is noted that in current specifications, for the tables of delta TIB and RIB unless otherwise stated, the ΔTIB,c / ΔRIB,c is set to zero which is denoted as “-”. However, for some band combinations with the component bands having special bands such as SDL bands, SUL bands and immediately close bands, the delta TIB and RIB tables are currently also denoted as “-” which are not reasonable. A WF on delta TIB and RIB for some special bands was agreed in [2] as below.<Way forward >:
· In the current spec, it is observed that for the values of delta TIB and RIB,
· Unless otherwise stated, the ΔTIB,c / ΔRIB,c is set to zero which is denoted as “-”.
· For some band combinations which have special constituent band that uplink/downlink is not supported, the values of ΔTIB,c / ΔRIB,c are also denoted as “-”.
· How to differentiate the delta TIB and RIB values for the band combinations which have component bands of SDL bands, SUL bands, immediately close bands, band combination with overlapping bands, or EN-DC combination with LTE LAA band is FFS.

In this paper, we further discuss how to deal with the issue of special cases for delta TIB and RIB values for band combinations.
2	Discussions on delta TIB and RIB special values
Based on the discussion in [1], we see that for some special cases in delta TIB and RIB tables, the values are denoted as “-” no matter the values are set to zero for the corresponding bands or the component bands are special bands whose values are unavailable. As a matter of fact, the note in the delta TIB/RIB tables with ‘“-” denoting ΔRIB,c = 0’ or ‘“-” denoting ΔTIB,c = 0’  means the requirement is applicable and defined as 0dB. However, for some special band combinations discussed in the following, the requirement is not applicable.
· Band combinations with SDL component bands
For the band combination having the component SDL band, there is no delta TIB value defined due to no uplink transmission on the corresponding band. If we look at the delta TIB tables for CA band combinations having SDL component bands with band n67 as an example, we see that there are inconsistencies among different band combinations. For SDL band n67, although no transmission on the band, the delta TIB for some band combinations have the value “N/A”, for some other band combinations have the value “-” which means zero, while for “CA_n1-n20-n67” even have the value “0.8”. To be more accurate, the delta TIB value for the special band as SDL component band should be “N/A”.
Observation 1:	 For the delta TIB values for the band combinations with SDL component band, the denotations are inconsistent among different band combinations.

Table 1: ΔTIB,c due to NR CA with SDL component bands (Table 6.2A.4.2.3-1 / -2 in TS 38.101-1)
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	…
	…
	…

	CA_n1-n67
	0.3
	-

	…
	…
	…

	CA_n7-n67
	0.3
	N/A

	…
	…
	…

	CA_n20-n67
	0.5
	-

	…
	…
	…

	CA_n67-n78
	N/A
	0.8

	…
	…
	…



	Inter-band CA combination
	ΔTIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	…
	…
	…
	…

	CA_n1-n7-n67
	0.5
	0.5
	-

	…
	…
	…
	…

	CA_n1-n20-n67
	0.5
	0.6
	0.8

	…
	…
	…
	…

	CA_n1-n67-n78
	0.3
	-
	0.8

	…
	…
	…
	…



· Band combinations with Immediately close bands
For some band combinations having the component immediately close bands, such as band 7/n7 and 38/n38, the UL and DL cannot appear simultaneously. There is no delta TIB value defined due to no uplink transmission on the corresponding immediately close bands. For example, in Table 6.2A.4.2.4-1 of ΔTIB,c in TS 38.101-1, the delta TIB value of the immediately close bands n7 and n38 should be “N/A” instead of “-” which will cause somehow confusion.
Table 2: ΔTIB,c due to NR CA (three bands) (Table 6.2A.4.2.4-1 in TS 38.101-1)
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	…
	…
	…
	…

	CA_n1-n7-n38
	0.5
	- → N/A
	- → N/A

	…
	…
	…
	…

	CA_n3-n7-n38
	0.5
	- → N/A
	- → N/A

	…
	…
	…
	…



· Band combinations with overlapping bands
For the band combinations having the component overlapping bands, such as band 48 and n77, the uplink EN-DC configurations are marked as “N/A”. In NOTE 9 of Table 5.5B.4.1-1 for inter-band EN-DC configuration table, the combination is not used alone as fallback mode of other band combinations in which UL in Band 42 or Band 48 is not used. Thus take DC_2A-48A_n77A as an example, for the higher order configurations having the component overlapping bands, the delta TIB value for the overlapping bands such as Band 48 should be denoted as “N/A” instead of “-”, while the delta TIB value for Band n77 has non-zero value 0.6 which is an error.
Table 3: ΔTIB,c due to EN-DC with overlapping constituent bands
	48
	3550 MHz – 3700 MHz
	3550 MHz – 3700 MHz
	TDD

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD



	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed
	DL interruption allowed
(Note 14)

	DC_48A_n77A3. 4. 9, 11
DC_48C_n77A3. 4. 9, 11
DC_48A_n77C3. 4. 9, 11
DC_48C_n77C3. 4. 9, 11
DC_48D_n77A3. 4. 9, 11
DC_48D_n77C3. 4. 9, 11
DC_48E_n77A3. 4. 9, 11
	N/A
	N/A
	

	NOTE 9:	The combination is not used alone as fall back mode of other band combinations in which UL in Band 42 or Band 48 is not used.



	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	DC_2A-48A_n77A14,15,16
	DC_2A_n77A14



	Inter-band EN-DC configuration
	ΔTIB,c for E-UTRA band / NR band (dB)6

	
	Component band in order of bands in configuration7

	DC_2-48_n77
DC_2-48-48_n77
DC_2-48-48-48_n77
	0.3
	0.6 → N/A
(0.6 in the table is an error?)
	0.5



· EN-DC combination with LTE LAA band
For EN-DC combination with LTE LAA band such as B46, since the LAA band could only be used as Scell and no uplink for B46 in the related EN-DC combination. Thus, for EN-DC combination with LTE LAA band, there is no delta TIB value for the component LTE LAA band. For example, in Table 6.2B.4.2.3.2-1 of ΔTIB,c in TS 38.101-3, the delta TIB value for the LTE LAA band should be “N/A” instead of “-”.
Table 4: ΔTIB,c due to EN-DC with  constituent LTE LAA bands (Table 6.2B.4.2.3.2-1 in TS 38.101-3)
	Inter-band EN-DC configuration
	ΔTIB,c for E-UTRA band / NR band (dB)6

	
	Component band in order of bands in configuration7

	DC_2-46_n5
DC_2-2-46_n5
	0.3
	- → N/A
	0.3

	DC_2-46_n41
	0.5
	- → N/A
	0.41 / 0.92

	DC_2-46_n66
	0.5
	- → N/A
	0.5

	DC_2-46_n77
DC_2-46-46_n77
	0.6
	- → N/A
	0.8



· Band combinations with SUL component bands
For the band combination having the component SUL band, there is no delta RIB value defined due to no downlink reception on the corresponding band. For example, in Table 7.3C.3.2.1-1 of ΔRIB,c in TS 38.101-1, the delta RIB value of the SUL bands n80, n84, n95, n98 and n99 with “-” which means zero should be “N/A” to be more accurately, although there is a “NOTE 2:	“-” denotes ΔRIB,c = 0 and ΔRIB,c is not applicable to SUL band(s)” which is somehow confusing. For the SUL band, the ΔRIB,c in the table is denoted as “-” which means zero but it is stated to be not applicable.
Table 5: ΔRIB,c due to SUL (two bands) (Table 7.3C.3.2.1-1 in TS 38.101-1)
	Band combination for SUL
	ΔRIB,c for NR band (dB)2

	
	Component band in order of bands in configuration3

	SUL_n41-n80
	0.51
	- → N/A

	SUL_n41-n95
	0.2
	- → N/A

	SUL_n41-n98
	0.2
	- → N/A

	SUL_n48-n99
	0.5
	- → N/A

	SUL_n77-n80
	0.5
	- → N/A

	SUL_n77-n84
	0.5
	- → N/A

	SUL_n77-n99
	0.5
	- → N/A

	…
	…
	…

	NOTE 1:	The requirement is applied for UE transmitting on the frequency range of 2496 – 2515 MHz.
NOTE 2:	“-” denotes ΔRIB,c = 0 and ΔRIB,c is not applicable to SUL band(s).
NOTE 3:	The component band order in the configuration should be listed by the order of NR band, such as for SUL_n41-n80 the order of band is n41 and n80.



Table 6: ΔRIB,c due to SUL (three bands) (Table 7.3C.3.2.2-1 in TS 38.101-1)
	Band combination for SUL
	ΔRIB,c for NR bands (dB)2

	
	Component band in order of bands in configuration3

	CA_n1_n78-n80
	0.2
	0.5
	- → N/A

	CA_n1_n78-n81
	-
	0.5
	- → N/A

	CA_n1_n78-n84
	0.2
	0.5
	- → N/A

	CA_n3_n41-n80
	-
	0.51
	- → N/A

	…
	…
	…
	…

	NOTE 1:	The requirement is applied for UE transmitting on the frequency range of 2496 – 2515 MHz.
NOTE 2:	“-” denotes ΔRIB,c = 0 and ΔRIB,c is not applicable to SUL band(s).
NOTE 3:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1_n78-n80 the order of band is n1, n78 and n80.



3	Handling of delta TIB and RIB special values
To resolve the inconsistencies among the delta TIB and RIB special values mentioned above, there are two possible way forward solutions.
Solution 1:	 Take the “N/A” as the value of delta TIB and RIB for the band combination with the component band having special bands such as SDL band, SUL band, immediately close band, band combination with overlapping band, or EN-DC combination with LTE LAA band.
Solution 2:	 Update the current note in the delta TIB/RIB tables with the following changes.
· “-” denotes ΔTIB,c = 0 or is not applicable to the band.
· “-” denotes ΔRIB,c = 0 or is not applicable to the band.

To further decide which solution is to be chosen, we notice that in section 6.2A.4.1.3 of “Configured transmitted power for Inter-band CA” in TS 38.101-1, the following paragraph is mentioned.-	tIB,c  is the linear value of the inter-band relaxation term TIB,c of the serving cell c as specified in clause 6.2A.4.2 for NR CA, clause 6.2C.2 for SUL, or TS 38.101-3 clause  6.2B.4.2 for EN-DC; otherwise tIB,c In case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to more than one band combinations then
a)	When the operating band frequency range is ≤ 1 GHz, the applicable additional TIB,c shall be the average value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.101-3 [3], truncated to one decimal place that apply for that operating band among the supported band combinations. In case there is a harmonic relation between low band UL and high band DL, then the maximum ∆TIB,c among the different supported band combinations involving such band shall be applied


The highlight wording means that if a UE supports more than one of band combinations and an operating band belongs to more than one band combinations with the operating band frequency range less than 1GHz, the applicable delta TIB value shall be the average values for all the band combinations. For example, if a UE supports both CA_n1-n5 and CA_n3-n5, then the delta TIB for band n5 should be the average delta TIB for n5 in CA_n1-n5 and delta TIB for n5 in CA_n3-n5. If we further look at the revised WID in [3], for CA_n5-n8 there is a note mentioned that uplink is only in band n5. In this case, the delta TIB for n8 should be N/A. If a UE supports other band combinations with the constituent band n8 which has non-zero value delta TIB, such as CA_n1-n8, we believe in such case there is difference between “N/A” and “-” (0) if considering the “average” value for delta TIB.
[image: ]
Observation 2:	 There is different meaning between “N/A” and “-” (0) for the delta TIB values for the band combinations especially in the cases that a UE supports more than one of band combinations and an operating band belongs to more than one band combinations with the operating band frequency range less than 1GHz.
To this end, considering that the value zero and “N/A” has different meaning for the band combination having special band, to be more accurate we suggest use solution 1 to resolve the inconsistent issue mentioned above. Thus, we have the following proposal.
Proposal 1:	 It is suggested to differentiate the value of “-” and “N/A” for delta TIB and RIB in NR CA and EN-DC configurations.
· For the band which has the value of zero, for the sake of simplicity the value in the delta TIB/RIB table will be denoted as “-”, as what it is now in the specification.
· For the component bands which are special bands such as SDL band, SUL band, immediately close band, band combination with overlapping band, and EN-DC combination with LTE LAA band, etc.
· Non-zero value is not allowed for the special bands in the delta TIB/RIB tables.
· If uplink is not supported on a constituent band of the DC/CA band combination, "N/A" is used when deriving the delta T requirements for that constituent band of the band combination.
· If downlink is not supported on a constituent band of the DC/CA band combination, "N/A" is used when deriving the delta R requirements for that constituent band of the band combination.

3	Conclusion
In this paper, we further discuss the inconsistent issue of special band denotation for delta TIB and RIB values for band combinations. The denotation of delta TIB and RIB for the special component bands such as SDL band, SUL band, immediately close band and EN-DC combination with LTE LAA band has been discussed. Based on the discussion, the following observation and proposal have been proposed.
Observation 1:	 For the delta TIB values for the band combinations with SDL component band, the denotations are inconsistent among different band combinations.
Solution 1:	 Take the “N/A” as the value of delta TIB and RIB for the band combination with the component band having special bands such as SDL band, SUL band, immediately close band, band combination with overlapping band, or EN-DC combination with LTE LAA band.
Solution 2:	 Update the current note in the delta TIB/RIB tables with the following changes.
· “-” denotes ΔTIB,c = 0 or is not applicable to the band.
· “-” denotes ΔRIB,c = 0 or is not applicable to the band.

Observation 2:	 There is different meaning between “N/A” and “-” (0) for the delta TIB values for the band combinations especially in the cases that a UE supports more than one of band combinations and an operating band belongs to more than one band combinations with the operating band frequency range less than 1GHz.
Solution 1 is preferred.
Proposal 1:	 It is suggested to differentiate the value of “-” and “N/A” for delta TIB and RIB in NR CA and EN-DC configurations.
· For the band which has the value of zero, for the sake of simplicity the value in the delta TIB/RIB table will be denoted as “-”, as what it is now in the specification.
· For the component bands which are special bands such as SDL band, SUL band, immediately close band, band combination with overlapping band, and EN-DC combination with LTE LAA band, etc.
· Non-zero value is not allowed for the special bands in the delta TIB/RIB tables.
· If uplink is not supported on a constituent band of the DC/CA band combination, "N/A" is used when deriving the delta T requirements for that constituent band of the band combination.
· If downlink is not supported on a constituent band of the DC/CA band combination, "N/A" is used when deriving the delta R requirements for that constituent band of the band combination.
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