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1
Background
This TP introduces couple of corrections to TR38.844 which are related to the fact that the defined UE carrier bandwidth cannot be changed by dedicated ServingCellConfig signalling, only the UE channel bandwidth. According to TS38.331, the definition of downlinkChannelBW-PerSCS-List field inside IE ServingCellConfig is as follows:

A set of UE specific channel bandwidth and location configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. The UE uses the configuration provided in this field only for the purpose of channel bandwidth and location determination. If absent, UE uses the configuration indicated in scs-SpecificCarrierList in DownlinkConfigCommon / DownlinkConfigCommonSIB. Network only configures channel bandwidth that corresponds to the channel bandwidth values defined in TS 38.101-1 [15] and TS 38.101-2 [39]. 
From the previous definition it can be also seen that configured channel bandwidths by the network only correspond to the channel bandwidth values defined in TS 38.101-1 and TS38.101-2. That also means that values of carrierBandwidth field belonging to downlinkChannelBW-PerSCS-List field can only correspond to maximum transmission bandwidth configurations of UE channel bandwidths defined in TS 38.101-1 and TS38.101-2.
2
Proposal

It is proposed to include the text proposal below in the latest version of the TR 38.844. 
TEXT PROPOSAL:

< start of text proposal >
6.1.2.1
Method using Next larger channel bandwidth is broadcast in SIB1

The gNB broadcasts the DL carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. For the 7MHz allocation, SIB1 can indicate DL next larger standard channel bandwidth, i.e. 10 MHz, and that the initial DL BWP can be set to 5 MHz:

-
SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 52 PRBs / subcarrierSpacing = 15 kHz

-
SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs

Once the UE established the RRC connection, the gNB can account for the UE capabilities and re-configure the UE accordingly. At this point the gNB may override the channel bandwidth value that the UE autonomously picked as part of SIB1 attach procedure and configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0. gNB may configure a larger bandwidth part that will cover the whole 7MHz allocation. 

-
ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz

-
ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = TBD PRBs 

Another example of interest to some operators is 5 MHz at the bottom of n12 being shared with 6 MHz at the bottom of n85. The details can be found in Annex A.  

NOTE:
For uplinkChannelBW-PerSCS-List and scs-SpecificCarrierList symmetric operation bands with fixed duplex distance and asymmetric UL/DL channel bandwidth is band specific aspect which is defined in TS 38.101-1 and TS 38.101-2.  Bands which utilize the wider channel bandwidth approach for the irregular bandwidths may need to be adopted for this aspect. 

6.1.2.2
Method using Next smaller channel bandwidth is broadcast in SIB1

The gNB broadcasts the DL carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. For the 7MHz allocation, SIB1 can indicate DL next smaller standard channel bandwidth, i.e., 5 MHz, and that the initial DL BWP can be set to 25PRBs:

-
SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 25 PRBs / subcarrierSpacing = 15 kHz

-
SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs

Once the UE established the RRC connection, the gNB can account for the UE capabilities and re-configure the UE accordingly. At this point the gNB will override the channel bandwidth value that the UE autonomously picked as part of SIB1 attach procedure and configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0. For the 7MHz allocation, gNB will override the channel bandwidth used for SIB1 attach procedure and configure a  10MHz channel bandwidth and a larger BWP within this that will cover the whole 7MHz irregular channel. 

-
ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz

-
ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters->locationAndBandwidth = TBD PRBs

It should be noted that BWPs of sizes different from the already defined channel bandwidths are not currently tested within the RAN4 defined requirements. As such, UE behaviour under such configuration is not verified by RAN4 requirements.
The above configuration doesn’t consider the PRB grid alignment between SIB1 channel bandwidth and UE configured channel bandwidth based on the 100 kHz channel raster. 
< text omitted >

6.2.2.2      Signalling and configuration aspects
In this section we provide further signaling details on how to support irregular channels given the 7MHz allocation as an example.

The gNB broadcasts the DL carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. For the 7MHz allocation, SIB1 would indicate DL standard channel bandwidth (i.e. 5 MHz), the initial DL BWP would be set to 5 MHz to accommodate legacy and new UEs:

- SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 25 PRBs / subcarrierSpacing = 15 kHz

- SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs

Once the UE established the RRC connection, the gNB can account for the UE capabilities and re-configure the UE accordingly. At this point the gNB may override the carrier bandwidth value that the UE obtained from SIB1 and configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0. gNB may configure a larger bandwidth part that will cover the whole 7MHz allocation. 

- ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 36 PRBs, subcarrierSpacing = 15 kHz

- ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = 36 PRBs 
It should be noted that 36 PRBs do not correspond to any channel bandwidth currently defined in TS 38.101-1, which according to TS38.331 and the description of downlinkChannelBW-PerSCS-List is not allowed. The network only configures channel bandwidth that corresponds to the channel bandwidth values defined in TS 38.101-1 and TS 38.101-2.

It is possible from signalling point of view to override the SIB1 channel bandwidth by the dedicated channel bandwidth signalling in RRC_CONNECTED if the UE is capable of the dedicated channel bandwidth, and if the network ensures the SIB1 channel bandwidth and dedicated channel bandwidth use the same PRB grid. New capability might be needed to support such configuration [3].
< text omitted >
6.6.3
Combined UE CBW (one cell)

-
No impact to legacy UEs. UEs which support this solution would be reconfigured in RRC_CONNECTED, there is no change to UE behaviour in IDLE mode which could create potential issue with legacy UE compatibility

This option is for UEs that have no support for using an irregular bandwidth. Such a UE will apply the next smaller bandwidth referring to the channel filtering. It will never receive more than the PRBs defined for the next smaller bandwidth and it follows the conventional way of aligning the center frequency of the channel in both DL and UL. These UEs will camp on the same frequency part of the channel since the SIB1 only has one allocation. In CONNECTED mode, the network would have to configure the UE with the UE specific configuration to make the UE operate either at the lower side or the upper side of the irregular bandwidth. In most of the configurations with an irregular BW below 10 MHz, legacy UEs can only use one side of the irregular BW unless – as in the case of overlapping CBWs from network perspective – a second, time-staggered SSB is spent.
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Figure 6.6.3-1: Legacy UE may be configured for either of the two carriers

< end of text proposal >
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