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Introduction
This document consists of a text proposal for Section 6 of TR 38.892 based on studies and related discussions of [1] and [2] for variable duplex to enable Band 71/n71 devices to operate in a network intended for Band n105.  The text proposal contains content from [3], [4], and [5].
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[bookmark: _Toc112315167][bookmark: _Toc112315169]6	Compatibility with B71/n71
Band n71 was introduced for Region 2 during Rel-15 back in 2017, under the LTE600_US work item [12]. UEs supporting operating band n71 are already on the market. 
Even if it was not the objective of the APT600 band introduction, consideration of band n71 eco-system reuse was recognized during the discussion to be beneficial from both market, and international UE roaming point of view. 
The main difference among band n105 and band n71 is in their frequency arrangement, where duplex spacing of the n105 is 5 MHz larger as compared to band n71, with its DL starting as 612 MHz (compared to 617 MHz for band n71), as detailed in Table 6-1.
The band plan for Band n105 shares a similar frequency range with that of the existing Band 71/n71, but differs in two important aspects.  The first difference is Band n105 enables an additional 2x5 MHz of spectrum for a total of 2x40 MHz whereas Band 71/n71 is only specified for 2x35 MHz.  The second difference is that the default Tx-Rx separation between uplink and downlink frequency blocks within Band n105 is 51 MHz while it is 46 MHz for Band 71/n71.
[image: ]
Figure 6-1.  Band n71 and Band n105 differ in passband bandwidth and Tx-Rx separation.
Table 6-1: Comparison of n71 and n105 frequency arrangement
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n105
	663 MHz – 703 MHz
	612 MHz – 652 MHz
	FDD



Studies have been conducted to explore the possibility of enabling compatibility between Band n105 and Band 71/n71.  Specifically, the feasibility and modifications needed to enable existing Band 71/n71 UE’s to operate in a network intended for Band n105 was studied.  This would  be advantageous before Band n105 devices are widely available.  In the longer term, it is expected that devices would support both Band n71 and Band n105.
One scheme described in R4-2215942 proposed to mandate the support of asymmetric UL/DL bandwidths for the Band n105 UE using the same asymmetric bandwidth combination set mandated for band n71 (BCS set 0).  A variable duplex was claimed to be a byproduct of the support for asymmetric UL/DL bandwidths since the narrower UL channel could be placed arbitrarily within a frequency range where the fullband UL channel would have resided for a symmetric UL/DL configuration.  Not all companies agreed with this interpretation and also observed UE requirements are not tested for variable duplex by virtue of asymmetric channel bandwidth.  One example of a configuration is shown below with four 10 MHz symmetric operator blocks. The DL channel bandwidth configured by the BS is wider than the DL operator block.  In order to fully allocate all channels within the band for different operators , PRB blanking would need to be used at the network side with active PRBs strictly within the DL operator block aligning to the Band n105 spectrum allocation.  This may imply degraded selectivity for UEs and may be also  imply coordination between neighboring networks and potential interference across networks if not properly coordinated.  The edge spectrum blocks are unusable by Band n71 UE’s since they are outside of the range of Band n71 and therefore outside of the Tx and Rx filter passband for the UE.  These blocks would only be accessible to Band n105 UE’s.  
[image: Diagram
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Figure 6-2.  An example of one variable duplex scheme with PRB blanking
Another scheme described in R4-2220016 proposes to use different configurations depending on whether the channel is located at the bottom, middle, or upper part of Band n105.  For channels in the lower part of the band, n71 devices would be configured for symmetric UL and DL using 46 MHz duplex.  There is 2x5 MHz blocks which are not accessible to these n71 devices, but might be available to n105 devices using a larger UE specific channel bandwidth configuration with 51 MHz duplex or by intra-band contiguous carrier aggregation using mixed duplex between PCC and SCC.  
[image: ]
Figure 6-3.  An example of another variable duplex scheme for partial coverage with n71 and using channel specific bandwidth configuration or CA for n105.
For channels in the middle and upper part of the band the n71 devices use asymmetric channel bandwidth with DL 5 MHz larger than uplink.  The remaining 5 MHz uplink is lost to n71 devices but could be used by n105 devices with UE specific channel configuration or intra-band contiguous UL CA.  For this scheme, Band n71 devices are limited in the spectrum available to them.  For example, assuming the 2x40 MHz of Band n105 is allocated equally to 4 operators in 2x10 MHz blocks, n71 is only able to access 50% of the spectrum.  Band n105 devices can access all of the spectrum, but would need to support UE specific channel bandwidth configurations larger than SIB bandwidth and channel location off of the 100 kHz raster.  Or the network would need to be divided into two networks and then recombined using carrier aggregation losing efficiency.  
None of these schemes to enable compatibility of Band 71/n71 devices to a network intended for Band n105 could be agreed.  They all have shortcomings, introducing additional requirements in Band n105 UE design and network deployment complexity.  At the same time, it is unclear whether the benefit of a Band 71/n71 UE ecosystem – even in a short-term transitionary phase – would actually be realizable.  The Band 71/n71 UE ecosystem is predominantly composed of devices designed and intended for networks in the US.  These devices do not support the bands and CA combinations needed for countries in Asia Pacific or future use of this band in ITU Region 1 where Band n105 is expected to be deployed.  Thus, the benefit might only be for US operators and devices roaming into Band n105 for temporary connectivity.  The benefit for APT operators and users is limited since these devices would not be useful as home devices native to the n105 countries in the absence of support for the other APT bands.  Instead, it is recommended to maximize the use of spectrum in the most efficient manner by developing a Band n105 ecosystem directly.  It is anticipated that devices will support both Band n71 and Band n105 using common modem and RF hardware to fulfil market demands.
Referring to the LS in [11], AWG has indicated that from the UE perspective, the device should ideally support both band n105, as well as n71 for international UE roaming purposes. From roaming point of view, we can distinguish the following cases: 
1. Legacy n71 UE trying to access network operating n105 band: despite lack of -51 MHz duplex support, in this case a legacy n71 UEs would not be able to access downlink on 612-617 MHz, or uplink on 698-703 MHz.  
2. n105 UE trying to access n71 network: such n105 UE would need to support -46 MHz duplex spacing; such duplex spacing flexibility was discussed in this work item under term “variable duplex”, but not concluded. As the n71 frequency range is embedded within n105 band, one may expect that some of the future n105 UE implementations may support both bands to enable roaming. 
Considering high level of commonalities among those bands the underlying duplexer designs, it is expected that future UE devices supporting band n71 will also support band n105. Whether this would be achieved with the same RF frontend or not, is an implementation issue. However, possibility of using existing n71 devices with their ‑46 MHz duplex in n105 markets is not technically feasible with the existing Rel-17 specification. 
Finally, it shall be stressed that APAC region mobile network operators willing to deploy band n105 with -51 MHz Tx-Rx spacing, will not be mandated by their regional regulations to support band n71, which was defined in 3GPP for Region 2 based on FCC guidance. 
The NR bands n71 and n105 have transmit/receive (duplex) spacings of -46 and -51 MHz respectively. Concurrent operation of UEs with both duplex spacings are not considered as this is a short-term measure only according to R4-2302708. Due to the essentially large commonality of the transmitter/receiver requirement for the modem, specifications of n71 and n105 it is expected that new generation n71 UEs and n105 UEs will support both bands. The immediate issue using existing n71 UEs in an n105 market will not be there in the long term. Therefore, it is anticipated that devices will support both Band n71 and Band n105 using common modem and RF hardware to fulfill market demands.
<< End of TP >>>
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Figure 2: 2 x 10 MHz operator blocks in n105 with n71 indicated by MFBI in the n71 region.




