
3GPP TSG-WG RAN4 Meeting #105	R4-2219707
Toulouse, France, November 14 – November 18, 2022

Source: 				Nokia, Nokia Shanghai Bell
Title: 				UE REFSENS and asymmetric channel bandwidth
Agenda Item: 	7.27.2
Document for:	Approval
Introduction
A new WI to introduce a 600 MHz band for APT region was approved in RAN#96 [1]. The feasibility study of the band has been already completed as reported in [2]. The band plan to specify is based on option B1 with an assumption that a single FDD duplexer 2x40 MHz for 663-703 MHz uplink and 612-652 MHz. RAN4#104e made lots of progress [4] and WF on UE RF [5] is agreed in RAN4#104-bis-e in the following.Asymmetric channel bandwidths and variable duplex
Agreement:
· Default duplex spacing is -51 MHz.

UE REFSENS
Way forward: 
· For REFSENS for bandwidths up to 15 MHz, FFS on following options:
· Option 1: values can be tightened
· Option 2: 0.5dB relaxation is applied to channels overlapping the 612-617MHz range” as following
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Note X: DL channels overlapping the 612-617MHz range have 0.5dB added to the REFSENS

· For REFSENS for bandwidths greater than 15 MHz, FFS on following options:
· Option 1: values are reused as specified for n71
· Option 2: REFSENS to be improved compared with n71
· Option 2-1:
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· Option 2-2:		
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Remaining open issues on UE RF are REFSENS, inband blocking and asymmetric channel bandwidth. In this contribution we discuss these open issues.
Discussion
UE REFSENS
For the bandwidth up to 15 MHz, there has been a proposal to relax the REFSENS from band n71 by 0.5 dB at least for the lowest 5 MHz of downlink band, i.e., 612-617 MHz. The motivation seems to enable co-banding of n105 and n71 [6]. The co-banding is usually supported by fulfilling the individual band requirement when the technology gets matured to support two bands with the same implementation. The co-banding should not provide restrictions when we introduce the individual band requirement. For bandwidth greater than 15 MHz, desens can be smaller due to larger duplex distance. Therefore, we support that we keep the REFSENS the same as band n71 for bandwidths up to 15 MHz and tighten the REFSNES for bandwidths greater than 15 MHz.

Proposal 1: Keep the n105 REFSENS the same as band n71 for bandwidths up to 15 MHz and tighten it for bandwidths greater than 15 MHz.

Asymmetric channel bandwidth
In RAN4#104-bis-e, asymmetric channel bandwidth is proposed to enable MFBI so that a part of the channel block can be used as band n71 in band n105 network [7].
The asymmetric bandwidth combination sets defined for n71 are found in the following table.
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n71
	5
	10
	0

	
	10
	15
	

	
	15
	20
	

	
	5
	10
	1

	
	10
	15
	

	
	15
	20
	

	
	20
	35
	

	
	20
	25, 30, 35
	2



As uplink bandwidth is limited to 20 MHz for n105, set 2 is anyway required for supporting downlink greater than 20 MHz. 
Observation 1: Asymmetric channel bandwidth combination set 2 for band n71 is required for supporting downlink greater than 20 MHz for band n105.

The proposal in [7] is (at least) to use set 0 for uplink up to 15 MHz, while DL is PRB-blanked by 5 MHz. In this way, UE supporting n71 duplex -46 MHz and UE supporting n105 duplex -51 MHz can coexist with MFBI in the same network.
The main issue for this scheme is that the SIB1 downlink channel bandwidth is extended by 5 MHz beyond the operator block in order to fully utilize the uplink bandwidth, when operator has symmetric blocks. As UE sets its downlink channel filter according to the SIB1 channel bandwidth, the downlink channel filter overlaps with the adjacent channel, which may be used by another operator. This means downlink performance is affected by the increased ACI caused by the adjacent channel interferer that is not suppressed by the adequate channel filter. In order to avoid this issue, downlink bandwidth shall be configured within the operator block. Then the uplink bandwidth is reduced by 5 MHz, which affects the uplink peak throughput performance.  
Observation 2: MFBI scheme using asymmetric channel bandwidth will be affected by the increased downlink ACI if SIB1 channel bandwidth is configured beyond an operator block. If SIB1 channel bandwidth is configured within the operator block, uplink bandwidth is limited less than the operator block. Thus, either downlink or uplink performance is degraded.

Introducing the same asymmetric channel bandwidth combination sets as band n71 would not harm anything in n105, however, other than set 2 may not bring much benefit as it would degrade the system performance either in downlink or uplink. Thus, the proposed scheme to use MFBI of band n71 in band n105 network should not be encouraged.
Observation 3: The same asymmetric channel bandwidth combination sets as n71 can be introduced to n105, however, other than the set 2 is in question if it provides any benefit when operators in APT only have symmetric block.

Conclusion
Considering the co-banding with band n71 and larger duplex for n105 for -51 MHz, it is proposed that REFNSES for n105 shall not be relaxed from band n71. We support that we keep the REFSENS the same as band n71 for bandwidths up to 15 MHz and tighten the REFSNES for bandwidths greater than 15 MHz.
Proposal 1: Keep the n105 REFSENS the same as band n71 for bandwidths up to 15 MHz and tighten it for bandwidths greater than 15 MHz.

Regarding asymmetric channel bandwidth, the set 2 in band n71 needs to be introduced to n105, however, it is not clear if there is any benefit to introduce other combination sets.
Observation 1: Asymmetric channel bandwidth combination set 2 for band n71 is required for supporting downlink greater than 20 MHz for band n105.
Observation 2: MFBI scheme using asymmetric channel bandwidth will be affected by the increased downlink ACI if SIB1 channel bandwidth is configured beyond an operator block. If SIB1 channel bandwidth is configured within the operator block, uplink bandwidth is limited less than the operator block. Thus, either downlink or uplink performance is degraded.
Observation 3: The same asymmetric channel bandwidth combination sets as n71 can be introduced to n105, however, other than the set 2 is in question if it provides any benefit when operators in APT only have symmetric block.
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