Error! No text of specified style in document.
14
Error! No text of specified style in document.

[bookmark: _Toc2086442]3GPP TSG-RAN4 Meeting #99-e	R4-2111148
Electronic Meeting, 19th– 27th May 2021

Source:	Ericsson
[bookmark: _Hlk71653079]Title:	Draft TP to TR38.844 on wider channel BW method
Agenda item:	10.2.4 
Document for:	Discussion/Approval

1.	Introduction
In this contribution we provide a suggested Text Proposal (TP) to the TR 38.844.
The TP is for clause “6.1 Study of larger channel BW then licenced BW” and adds explanation to the method (including pictures and signalling) based on an example of irregular BW of 7MHz. It also provides information regarding possible solutions to the “Near-Far Rx blocking” problem.
The example is for supporting the irregular BW in DL only. It’s still open if also support of irregular BW in UL could be considered at a later stage.



6.1	Study of larger Channel BW than licenced BW
6.1.1	Example of Wider Channel Bandwidth method, in DL only

A channel bandwidth (MHz) with a transmission configuration equal to the carrierBandwidth (SIB1), e.g. 10 MHz with an irregular bandwidth of 7 MHz as shown in Figure X. The UE would support the next larger standardized channel bandwidth CHBW (10 MHz as in this example) exceeding the irregular BW (or operator block size) to fully utilize the maximum BWP size shown as ‘active PRB’ in Figure 1; so that the UE complies with the transmitter requirements outside the channel bandwidth CHBW.
The figure below illustrates an example of the method with 7MHz where wider CHBW of 10MHz indicated in carrierBandwidth in SIB1.
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Figure X: Scematic overview of PRB blanking approach, DL irregular BW support.
The Initial BWP in figure 1 is within the next smaller CHBW in relation to the irregular Bandwidth, this would be 5 MHz in our example. It also contains the SSB for the cell.
For simplicity the corresponding positions in Figure X has been put at the lower edge of the band.
The UE will be configured  with a dedicated BWP (BWP#1)  and BWP#1 will be active BWP when UE operating (RRC connected) in the irregular BW, BWP#1 has the same #of PRBs in DL as the carrier BW but are not scheduled (blanked) in the orange part in Figure X. In UL the UE will be configured with the next smaller BW (5 MHz).
This asymmetric DL/UL configuration needs to be further studied for ALL the different methods proposed in the Study Item. Since the UE configured BWP is asymmetric in downlink and uplink RAN4 needs to further investigate if there is a need to add the operating band in the table(s) for Asymmetric channel bandwidths clause 5.3.6 of TS38.101-1.
6.1.1.1 Signaling for wider channel bandwidth
Here some further information and description on the related signaling is described. Given an irregular BW of 7MHz.
The gNB broadcasts the carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. The ASN.1 signalling and procedural text in 38.331 (RRC) are written so that a UE may access the cell even if it does not support or comprehend the carrier bandwidth given therein. This is due to the fact that both the width of the carrier and the width of the BWP are given in number of PRBs. The procedural text requires that the UE supports a carrier bandwidth which is equal to or smaller than the carrier bandwidth and a BWP bandwidth which is equal to or larger than the BWP#0 given in SIB1. 
Once the UE established the RRC connection, the gNB performs the RRCReconfiguration in which it takes the UE capabilities into account. At this point the gNB may override the carrier bandwidth value that the UE obtained from SIB1. As for all dedicated parameters the gNB should take the UE capabilities into account, i.e., it should configure a carrier bandwidth which the UE supports according to its capabilities. Furthermore, the gNB may configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0.
To support irregular carrier bandwidth these existing means could be used as follows: 
A cell could indicate in SIB1 that the carrier bandwidth is 7 MHz and that the initial BWP is 5 MHz wide:
· SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 36 PRBs / subcarrierSpacing = 15 kHz
· SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs

While a UE supporting only a carrier bandwidth of 10 MHz would, according to the rules in 38.331, section 5.2.2.4.2, consider the cell as barred (since 7 MHz is too narrow), a UE that support (also) 5 MHz would camp and access and apply a supported carrier bandwidth that it supports and that is smaller than or equal to the value in SIB1. I.e., in this case the UE would consider the carrier to be 5 MHz wide. When the UE connects and when the gNB obtained the UE capabilities, is may find out that the UE supports 5 MHz but not 10 MHz. In this case the gNB continues to use a BWP bandwidth of 5 MHz (either the initial BWP or a dedicated BWP with the same bandwidth). In addition, it may configure a dedicated channel BW of 5 MHz. 
If the gNB discovers that the UE supports also 10 MHz channel bandwidth, it may configure the UE with a dedicated BWP that covers the entire 7 MHz and a UE specific channel bandwidth of 10 MHz (since the NW may only configure values in dedicated signalling that the UE supports according to its capabilities:
· ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz
· ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = 36 PRBs

As can be seen, the existing UE capabilities as well as the ASN.1 and procedures for SIB1 and for the RRCReconfiguration provide all necessary means for such configuration. 
6.1.2	Near-Far Rx blocking problem
The following concern relating to UE ACS and blocking performance [X] aspect was discussed and further captured as part of further study, exert shown below:
· WiderCHBW use for the UE in DL and BS in UL with BWP related to network SU is further studied
· What ACS and blocking performance can be expected when only a subset of configured channel BW (the “widerCHBW) RBs are used
· How many RBs can be used
· Whether this is applicable to bands where the WiderBW is not specified (ie a band where >10MHz irregular BW is requested but 15MHz BW is not available in that band)
· Impact of near-far effect is assessed for non-collocated scenario, but WiderCHBW in DL may be applicable to co-located adjacent channels deployment

The issue raised discussing the impact of near-far effect has a potential for impact to the UE, particually in a dense urban scneario where a neighboring cell is close enough to cause blocking type intereference. 
One approach to solve this would be to avoid or limit the use of the full licensed spectrum (aka irregular bandwidth) in such areas where “Near-Far problem” could occur, instead “fall back” as means of configuration to the existing immediately lower regular CHBW I.e. utilize ONLY 5MHz in our examples in this paper.
Another approach to “fall-back” could be controlled by the gNB by means of changing active BWP to “Initial BWP” in case of Rx blocking problems, this will be up to gNB implementation.
In many countries the operator’s are aware of the competitor network (gNB) deployment and hence the first approach can be useful.
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6.2	Study of overlapping UE channel bandwidths
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