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1	Introduction
In this contribution, we summarize the RAN2 signalling on channel bandwidths for the basis of RAN4 discussion.
[bookmark: _GoBack]2	Channel bandwidth configuration
2.1 	RAN2 LS on channel bandwidth
As the RAN2 LS [1] indicates, there are currently two separate bandwidth configurations: SCS-specific carrier bandwidth and BWP bandwidth. The RAN2 LS explains these as follows:
1) Bandwidth indicated by carrierBandwidth per SCS in SCS-SpecificCarrier of each serving cell:
a. For PCell, cell specific parameter that is provided by the IE ServingCellConfigCommonSIB in SIB1, and can be (re)configured by dedicated signalling as part of the IE ServingCellConfigCommon which contains the same information as in SIB1.
b. For PSCell and SCell, cell specific parameter that is provided by dedicated signalling as part of the IE ServingCellConfigCommon, which contains the same information as in SIB1 (if SIB1 is broadcast by the cell).

2) Bandwidth indicated by locationAndBandwidth within BWP configuration of each serving cell:
a. For initial BWP, cell specific parameter that is provided by the IE ServingCellConfigCommonSIB in SIB1, and can be (re)configured by dedicated signalling as part of the IE ServingCellConfigCommon, which contains the same information as in SIB1. 
b. For other BWP, UE specific parameter provided by dedicated signaling as part of the IE ServingCellConfig.

The original RAN4 LS R4-1811905 was sent to ask RAN2 to clarify how the bandwidth configuration is done so that UE can unambiguously determine the used channel bandwidth it needs to perform according to RF requirements defined in TS 38.101-1 and TS 38.101-2. Specifically, the question was how the UE is configured with channel bandwidth during initial access and during CONNECTED mode. Specifically, it was noted that it must be possible to (re)configure UE to use a different bandwidth during initial access (when UE capabilities are not yet known) and during CONNECTED mode (when UE capabilities are known).
Observation 0: RAN2 LS considers two cases: UE operation during initial access and UE operationg in RRC_CONNECTED
2.2	UE bandwidth configuration during initial access 
When doing initial access, the UE channel bandwidth is determined slightly differently for UL and DL:
· In downlink: 1) Before Msg4, the DL BW is determined by two CORESET#0 configured in MIB and 2) After Msg4, UE start using the initial DL BWP bandwidth (given in SIB1 or reconfigured by network in Msg4)
· In uplink: UE uses the initial UL BWP bandwidth (given in SIB1) to do initial access. The UL BWP may be reconfigured during Msg4, in which case it is taken into use immediately and used for sending Msg5
The commonality in both cases is that UE determines the used bandwidth based on broadcast information since network doesn’t know the UE capabilities and therefore cannot signal a dedicated bandwidth configuration to UE. Network would also typically use the initial BWP bandwidth until it has received the UE capabilities, in which case it would know that any UE completing initial access can operate in the cell as long as its BWP is not changed from the initial BWP. Hence, UE can use the information based on the BWP configuration in MIB/SIB1.
Observation 1: During initial access, UE determines the used bandwidth based on BWP configuration provided in MIB/SIB1.
We would note that while the UE has access to the SCS-specific carrier bandwidth information, it is only used for determining the PRB grid for the SCS which the initial BWP is utilizing: For example, it is possible that the PRB grid is set according to the maximum PRBs, but the actual initial BWP bandwidth is somewhere in the middle as shown in Figure 1 below (note that the number of PRBs is just representative and not meant to convey a particular case of actually configurable PRB grid or BWP ).
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Figure 1. Illustrating SCS-specific PRB grids (using 15/30 kHz), CORESET#0 (using 15 kHz) and initial BWP (using 15 kHz)
As is visible in the figure, the SCS-specific PRB grid is not determining either the transmission or the reception RF bandwidth for the UE: It just determines the PRB boundaries that the other parameters point to.
Observation 2: The SCS-specific carrier bandwidth information is used in IDLE mode for determining where the PRB grid is located for the used BWP.
2.3	UE bandwidth configuration in RRC_CONNECTED 
When UE has finished initial access, it will be operating under a BWP configured by RRC. Initially, this would likely be the same as the initial BWP configured in SIB1, but the network is free to (re)configure the BWP according to the UE capabilities either by modifying the bandwidth of the active BWP (either via explicit BW reconfiguration or via BWP change). This is also stated in the RAN2 LS as per the following text below:
2) Bandwidth indicated by locationAndBandwidth within BWP configuration of each serving cell:
a. For initial BWP, cell specific parameter that is provided by the IE ServingCellConfigCommonSIB in SIB1, and can be (re)configured by dedicated signalling as part of the IE ServingCellConfigCommon, which contains the same information as in SIB1. 
b. For other BWP, UE specific parameter provided by dedicated signaling as part of the IE ServingCellConfig.

As with initial access, the SCS-specific PRB grid only works together with the actual BWP configuration: The situation described in Figure 1 applies fully also to any BWP, except that the CORESET position may not be considered (depending on UE capabilities). And since the BWP bandwidth can be reconfigured (by changing the value of the field locationAndBandwidth configured within BWP configuration), network can always configure the bandwidth based on UE capabilities in a UE-specific manner (i.e. not all UEs might be configured to use the same bandwidth).
Observation 3: For UE in RRC_CONNECTED, the BWP bandwidth can be reconfigured by the network according to UE capabilities.
2.3	Determining the BWP bandwidth
The BWP bandwidth is determined according to the RAN2 parameter locationAndBandwidth, which is interpreted according to the RIV definition in TS38.213. Since the RIV is also used for scheduling, it is always possible to determine the term LRBs (i.e. the amount of RBs in the BWP) from that. Therefore, the BWP always corresponds to the maximum number of PRBs that could be scheduled for PDSCH.
Observation 4: Since the locationAndBandwidth is encoded as RIV, it is always possible to determine the LRBs from that in the same way as the RIV is used to determine the used bandwidth for PDSCH.
3	Conclusions
In this paper, we discussed the RRC signalling that may be mapped to UE channel bandwidth in RAN4. The following observations are summarized for the further discussion in RAN4 to better clarify the details included in the RAN2 LS [1].
Observation 0: RAN2 LS considers two cases: UE operation during initial access and UE operating in RRC_CONNECTED
Observation 1: During initial access, UE determines the used bandwidth based on BWP configuration provided in MIB/SIB1.
Observation 2: The SCS-specific carrier bandwidth information is used in IDLE mode for determining where the PRB grid is located for the used BWP.
Observation 3: For UE in RRC_CONNECTED, the BWP bandwidth can be reconfigured by the network according to UE capabilities.
Observation 4: Since the locationAndBandwidth is encoded as RIV, it is always possible to determine the LRBs from that in the same way as the RIV is used to determine the used bandwidth for PDSCH.
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