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1
Background
This contribution contains a text proposal for Clause 7 of the TR 38.860 on band specific issues for the APT 600 MHz band. We mainly consider reuse of the n71 ecosystem for the different frequency arrangement options by use of multiple FBI indication in cells. We also briefly consider the feasibility of supporting CA configurations with the APT 600 MHz band.
Changes relative to R4-2112831 in yellow highlight below.
2
Proposal

It is proposed to include the text proposal below in the latest version of the TR 38.860. 
TEXT PROPOSAL:

< start of text proposal >
7
List of band specific issues for APT600 MHz frequency band

7.1
General
The following general aspect is relevant for discussing reuse of the Band n71 ecosystem: an operating band is designated a band number, which is indicated as a frequency band indicator (FBI) by the network in the system information acquired by the UE attaching to a cell or as part of a handover procedure. The network can indicate more than one frequency band indicator in a serving cell, sometimes referred to as ‘multiple FBI’, thus allowing UEs supporting one of more frequency bands overlapping with the carrier frequency to attach to the said serving cell/carrier as long as the UE complies with the applicable requirements for the cell. The (overlapping) frequency bands are indicated in the IE frequencyBandList, a list containing frequency band(s) to which the carrier belongs, the UE applies the first listed band that it supports. Example: for APT 600 MHz, the frequency band indicators for both the APT band and n71 could be indicated in a cell depending on the band arrangement and the applicable regulatory requirements in the region.
Consideration of the antenna efficiency is also important for APT 600 MHz implementation but has not been considered in this study. It is noted that the extension down to 612 MHz merits further investigation since the relative antenna bandwidth is further increased. 
7.2
Unwanted emissions requirements
7.2.1
NS values for indicating UE additional requirements 
New network signalling (NS) values for indicating the unwanted emissions requirements applicable for the APT 600 MHz band must be specified unless the applicable UE unwanted emissions limits in different geographical regions are either accommodated by either
· the general NR unwanted emissions requirement according to sub-clause 6.5 of [6] indicated by “NS_01” or
· the FCC requirements for Band n71 according to sub-clause 6.5.2.3.1 of [6] indicated by “NS_35”
The latter requirements are repeated below for convenience
	Table 7.2.1-1: Additional requirements for "NS_35"
ΔfOOB
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5
	10
	15
	20
	

	( 0-0.1
	-15 
	-18 
	-20
	-21
	30 kHz 

	( 0.1-6
	-13
	-13
	-13
	-13
	100 kHz

	( 6-10
	-251 
	-13
	-13
	-13
	100 kHz

	( 10-15
	
	-251
	-13
	-13
	100 kHz

	( 15-20
	
	
	-251 
	-13 
	100 kHz

	( 20-25
	
	
	
	-25 
	1 MHz

	NOTE 1:
The measurement bandwidth shall be 1 MHz


and could allow use of n71-capable UEs in an APT 600 MHz deployment for channel bandwidths up to 20 MHz in case the APT 600 MHz unwanted emissions requirements for the region of operation are identical or less stringent than the FCC requirements above.
It is noted that NS values could also be used for other purposes e.g. for facilitating compliance with the standard UE-UE band coexistence requirements across the APT 600 MHz duplex gap. 
7.3
Economies of scale: n71-capable UEs and APT 600 MHz deployments
7.3.1
Option B1
Band n71 is partially overlapping with arrangement B1. Use of multiple FBI for allowing n71-capable UE in cells of a B1 frequency plan is not straightforward for the B1 and n71 duplex spacings (TX-RX separation) are different. This could possibly be resolved by use of asymmetric bandwidths as supported by n71 could possibly be used (asymmetric bandwidths implicitly modify the TX-RX spacing) if the operator blocks permit.
7.3.2
Option B2
Band n71 is overlapping with the lower 35 MHz of arrangement B2. Use of multiple FBI for allowing n71-capable UE in cells of a B1 frequency plan is straightforward since the B1 and n71 duplex spacings are the same. Band n71 can be allowed in the cell if the unwanted emissions requirements are those listed in clause 7.2.1 or if the applicable regulatory requirements in the B2 cell are more relaxed than those indicated by NS_35 (FCC). 
A network indicating the FBIs for both the APT 600 band and n71 also supports operation of n71 UEs in the lower 35 MHz of the B2 arrangements irrespective of the n71 implementation (split duplexers of full band). Now, UEs supporting the APT 600 MHz band are likely to be implemented with a n71 lower filter with up to 35 MHz passband and an additional duplexer covering the remaining part of B2. Hence, use of multiple FBI in a B2 network with n71 in the list also covers the B2a option since APT 600 capable UEs would be implemented like UEs supporting both n71 and the additional band nX of B2a and UEs supporting n71 can attach to the lower 35 MHz of the APT 600 band.
7.3.3
Option B2a
Option B2a is based on n71. Use of the B2a option requires that the applicable unwanted emissions requirements in the region of deployment are as described in clause 7.2.1 and indicated in a cell by either NS_01 or NS_35. If not, a new NS value must be specified boy n71. A UE supporting the entire B2(a) frequency range must support both n71 and the additional band nX. The option B2a is essentially covered by option B2 with multiple FBI indication.
7.4
Band combinations
7.4.1
Option B1
Option 1 can be implemented with single full-band UE duplex filter. For CA combinations of the APT 600 MHz band with other regional bands below 1 GHz, this can possibly be supported by UEs implemented with a multiplexer (if feasible) depending on the CA configuration and the antenna performance required.
CA combinations of the APT 600 MHz band with other regional bands above 1.5 GHz are more readily supported by UEs (using duplexing).
7.4.2
Option B2
Option B2 must be implemented with split duplexers in the UE. For CA combinations of the APT 600 MHz band with other bands below 1 GHz, the split-duplexer design may require a duplication of a multiplexer implementation (if feasible).
CA combinations of the APT 600 MHz band with other regional bands above 1.5 GHz are more readily supported by UEs (using duplexing).
7.4.3
Option B2a

Option B2a requires UEs supporting both Band n71 and the new Band nX in CA configurations. Support of CA requires UEs supporting band combinations of regional bands with both n71 and nX.
8
Study of NR specific issues
< end of text proposal >
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