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Introduction
During RAN4#101-e meeting, TP on UE channel filter assumptions in [1] and WF in [2] on wider CBW was approved with the following agreements:

Applicability

Agreement:
Based upon analysis [1][2] it is common understanding that there is some performance impact if no dedicated filters are applied on UE or gNB side for widerCBW approach. There are two possible candidate solutions on applying the widerCBW solution.
1) Document scenario limitations (e.g. collocated scenarios only) of the widerCBW approach without dedicated filters on UE/gNB.  
2) Document and agree the need for new dedicated gNB channel filters are required for this method to be work, if needed.
Companies are encouraged to bring text proposals for next meeting to capture either or both solutions in TR.

Agreement:
Analyse resulting performance (e.g. in terms of the ACS at which throughput is ≥ 95 % of the maximum throughput of the reference measurement channel or the actual performance at the given ACS) for the case when the UE filter is set to the widerCBW signalled by the network in presence of the blocker next to the wanted signal. Further details related to expected analysis are provided in [5] item 4) and can be considered for the next meeting.

Channel bandwidth Alignment
Following options were down selected from discussions:
Option 3: smallerCBW and widerCBW placed on lowest edge 
Option 4: Leave up to deployment when align left/right when co-located scenarios
Option 5: As an extension to Option 4 the network shall provide assistance to the UE on the blocker location and adjust available PRBs by means of scheduling of UE
Option 6: As an extension to Option 4 UE channel bandwidth can be shifted center, right or left under the assistance of NW. Also, the available PRBs can be adjusted by means of scheduling.
Agreement: 
· Use option 4 as baseline. If issue is identified, option 5 and/or option 6 can be considered.


As indicated in the TR 38.844, the level of ACS/blocking degradation as well as overall performance of this method is still unclear. This document provides a few observations and proposals to be taken into account for this method.
Discussion
Two possible candidate solutions on applying the widerCBW solution were considered in [2]:

1) Document scenario limitations (e.g. collocated scenarios only) of the widerCBW approach without dedicated filters on UE/gNB.  
2) Document and agree the need for new dedicated gNB channel filters are required for this method to be work, if needed.

First of all, before certain scenarios are considered for this method, the level of ACS/blocking degradation as well as overall performance need to be analysed as agreed in [2]. The currently available simulation results highlight the potential problem. However, they neither allow for assessing by how many dB the performance falls short of the current requirements which would indicate the restrictions of suitable deployment scenarios, nor do they show how much the used BW must be reduced to meet today's requirements if any fallback to a 3GPP compliant performance (more details later) is needed for a reliable downlink.

Observation 1: Currently available simulation results neither allow for assessing by how many dB the performance falls short of the current requirements which would indicate the restrictions of suitable deployment scenarios, nor do they show how much the used BW must be reduced to meet today's requirements.

Hence, in order to get meaningful and reliable results, simulation requirements were provided in [3] and it is proposed to consider them for the further analysis of this method.

Proposal 1: In order to evaluate the performance of wider CBW method, the following simulation requirements shall be considered:
· Certain restrictions need to be taken into account once relevant scenarios are simulated/analyzed, e.g. exactly centering 35 RBs of an irregular BW of 7 MHz inside 52 RBs of 10 MHz is not possible because of the different RB grid due to the odd/even RB difference. The 10 MHz or 15 MHz wide carrier shall be centered at a multiple of 100 kHz, and the irregular bandwidth shall start and end at a multiple of 100 kHz.
· The transmission bandwidth must be selected from the PRBs on the 10 or 15 MHz carrier's PRB grid in a way that meets the 10 or 15 MHz carrier's minimum guard band to the edges of the irregular bandwidth (there will always be at least one possibility to achieve that, but it may have an asymmetry).
· The interferer shall be simulated on each side unless the side with the narrower guard band is the side where more PRBs are blanked – in that case, simulating on that worst case side should suffice.
· Subcarrier orthogonality between the wanted signal and the adjacent channel interferer or blocker must be prevented, e.g. by a symbol rhythm offset of half a symbol period.
· At least the irregular bandwidth cases of 6 MHz, 7 MHz and 11 MHz shall be included. For the 6 MHz case, both a Rel-15 UE and a UE supporting trs-AddBW-Set1 (cf. TS 38.214 subclause 5.1.6.1.1) shall be considered.
· Two kinds of results shall be simulated:
· What ACI (cf. TS 38.101-1 subclause 7.5) and in-band blocking performance (cf. TS 38.101-1 subclause 7.6.2) is achieved if the exemplary numbers of RBs from table 6.1.1.1 in the TP are used, i.e. 29 RBs for 6 MHz, 35 RBs for 7 MHz and 56 RBs for 11 MHz?
· How much guard band would have to be spent to meet the ACI and in-band blocking requirements in TS 38.101-1?


Regarding candidate solution 1) above, if selected scenarios are considered (e.g. co-location) for this method, detailed analysis and explanation of those scenarios (e.g. co-location) is needed, and any limitations as well as fallback mechanisms need to be clarified. Regarding candidate solution 2) above, it should be noted that in the agreed SID, new (dedicated) channel filters (e.g. non-integer-multiples of 5MHz) are not prioritized for the gNB. Hence TX channel filtering by overlapping channel filters in the gNB, although consuming two carrier resources, should be accepted as one of the implementation options for supporting the irregular BW in the gNB DL (in particular for candidate solution 2).

Proposal 2: If selected scenarios are considered (e.g. co-location) for this method, those scenarios (e.g. co-location) should be analyzed and explained in detail, and any limitations as well as fallback mechanisms should be clarified.

Proposal 3: Since, as agreed in the SID, new (dedicated) channel filters are not prioritized for the gNB, TX channel filtering by overlapping channel filters in the gNB shall be accepted as one of the implementation options for supporting the irregular BW in the gNB DL.

Limitations may for example consist of
-	an allowed PSD difference between the wanted signal and an adjacent channel interferer
-	as a function of the frequency offset between the channel edges of wanted signal and adjacent channel interferer.
In co-location scenarios, the path loss may be very similar, but the adjacent channel interferer's PSD may nevertheless be considerably higher, e.g. if the adjacent channel interferer is a standalone NB-IoT or GSM carrier. If the adjacent channel interferer is narrow, its BW (or power) may play a role, but if it is wide, only its part inside the passband of the UE's channel filter may have a high relevance and thus the PSD difference may be much more important than the adjacent channel interferer's BW or power.

If
- the PSD difference between the adjacent channel interferer and the wanted signal and
- the corresponding minimum frequency offset between these carriers
do not meet the limitations of widerCBW (see proposal 2), widerCBW should only be used if there is a fallback solution. A fallback solution in this context refers to a reliable transmission method that operates in a smaller BW than the irregular BW and that the UE and the gNB (e,g., based on the UE's ACK/NACK messages) automatically choose if the DL based on widerCBW results in too large an error rate. It may consist in operating a UE with so large guard bands that, despite the wide channel filter, an ACI and in-band blocking performance corresponding to today's requirements is achieved.

If, e.g.
- due to handover criteria taking also the load of the cells into account or
- due to a considerable hysteresis in the handover configuration, or
- due to an inactive cell (e.g. switched off for energy saving at night or for maintenance)
the interfering base station can be closer to the UE than the serving base station, a co-location assumption may not apply and hence the deployment may not be suitable for widerCBW.
Conclusion
This document provides a few observations and proposals to be taken into account for wider CBW method, the following proposals have been made:

Observation 1: Currently available simulation results neither allow for assessing by how many dB the performance falls short of the current requirements which would indicate the restrictions of suitable deployment scenarios, nor do they show how much the used BW must be reduced to meet today's requirements.

Proposal 1: In order to evaluate the performance of wider CBW method, the following simulation requirements shall be considered:
· Certain restrictions need to be taken into account once relevant scenarios are simulated/analyzed, e.g. exactly centering 35 RBs of an irregular BW of 7 MHz inside 52 RBs of 10 MHz is not possible because of the different RB grid due to the odd/even RB difference. The 10 MHz or 15 MHz wide carrier shall be centered at a multiple of 100 kHz, and the irregular bandwidth shall start and end at a multiple of 100 kHz.
· The transmission bandwidth must be selected from the PRBs on the 10 or 15 MHz carrier's PRB grid in a way that meets the 10 or 15 MHz carrier's minimum guard band to the edges of the irregular bandwidth (there will always be at least one possibility to achieve that, but it may have an asymmetry).
· The interferer shall be simulated on each side unless the side with the narrower guard band is the side where more PRBs are blanked – in that case, simulating on that worst case side should suffice.
· Subcarrier orthogonality between the wanted signal and the adjacent channel interferer or blocker must be prevented, e.g. by a symbol rhythm offset of half a symbol period.
· At least the irregular bandwidth cases of 6 MHz, 7 MHz and 11 MHz shall be included. For the 6 MHz case, both a Rel-15 UE and a UE supporting trs-AddBW-Set1 (cf. TS 38.214 subclause 5.1.6.1.1) shall be considered.
· Two kinds of results shall be simulated:
· What ACI (cf. TS 38.101-1 subclause 7.5) and in-band blocking performance (cf. TS 38.101-1 subclause 7.6.2) is achieved if the exemplary numbers of RBs from table 6.1.1.1 in the TP are used, i.e. 29 RBs for 6 MHz, 35 RBs for 7 MHz and 56 RBs for 11 MHz?
· How much guard band would have to be spent to meet the ACI and in-band blocking requirements in TS 38.101-1?

Proposal 2: If selected scenarios are considered (e.g. co-location) for this method, those scenarios (e.g. co-location) should be analyzed and explained in detail, and any limitations as well as fallback mechanisms should be clarified.

Proposal 3: Since, as agreed in the SID, new (dedicated) channel filters are not prioritized for the gNB, TX channel filtering by overlapping channel filters in the gNB shall be accepted as one of the implementation options for supporting the irregular BW in the gNB DL.
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