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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In this paper, we discuss how to reply RAN2 LS [1] on supported BW for initial BWP. The actions to RAN4 in [1] are captured below:
	To RAN WG1 and RAN WG4
ACTION: 	RAN2 respectfully asks RAN1/4 to provide feedback on the following questions: 
· Which BWP-bandwidths is a UE is expected to support: Only the BWP-bandwidths matching exactly the supported channel bandwidths or also values less than the exact channel bandwidth (possibly including any value - in number of PRBs - lower than the supported channel bandwidths)? 
· Can the network make any assumptions regarding supported initial BWP bandwidths (when UE capabilities are not yet known)? 
· Does the RAN2 agreement that UEs shall support an initial UL BWP bandwidth equal to CORESET#0 have any impact to RAN1/4 specifications?
To RAN WG4
[bookmark: _Hlk11744167]ACTION: RAN2 respectfully asks RAN4 to ... 
· clarify which channel bandwidth the UE assumes/applies during initial access (e.g. how a UE not supporting the channel bandwidth indicated in SIB1 behaves during the initial access)?
· clarify how a UE not supporting the channel bandwidth indicated in SIB1 would behaves if it’s never provided with dedicated channel bandwidth?


It is important to UE to know how to treat the channel bandwidth (CBE) in SIB1 or dedicated RRC messages and also important to network to know UE’s behavior in order to configure suitable (initial) BWP for UEs. 
2	Steps during Initial Access Procedure
Before answering RAN2’s questions, we first review the initial access procedure in this section.
Steps during initial access are illustrated in Figure 1. After decoding MIB, UE will be provided with the setups for CORSET #0, via which UE tries to acquire the system information block 1 (SIB1, also known as RMSI). SIB1 provides the a channel bandwidth (CBW1) as well as initial DL and UL BWPs. Initial BWPs are then used by UE to transmit RACH and monitor RACH responses. After RACH procedure, network and UE exchanges dedicate RRC messages, including UE capability. In the dedicated RRC message, network further updates the channel bandwidth (CBW2) and the active DL and UL BWPs. 
[image: ]
[bookmark: _Ref15898986]Figure 1. Steps during initial access and the corresponding information for UE bandwidth

We have some observations based on above steps during initial access
· The BWs needed to decode the corresponding message change step-by step (e.g., COREST#0 initial BWP  active BWP). However, these BWs (for CORESET#0, initial BWP, and active BWP) do not imply the actual RF BW used by UE.
· For communicating with BS, UE actually does not need to know the CBWs of a BS. However, there are still 2 CBWs provided to UE.
· CBW1 is Cell-specific and broadcasted by SIB1. Note that SIB1 actually has nothing to do with the whole initial access procedure. In our understanding, ignoring CBW1 should not prohibit UE from camping on an NR cell.
· CBW2 is UE-specific and configured through RRC. Since UE capability is reported during exchanging RRC messages between network and UE. We believe that network will provide a suitable CBW2 based on UE’s capability. Note that CBW2 is needed by UE for regulatory compliance.
UE capability is reported to network at a very late step. Hence, network has no idea about UE’s supported BW during initial access procedure. In order to provide proper configurations for CORESET#0 and initial DL/UL BWPs, network needs to have some assumption on UE’s bandwidth during initial access. This motivated the LS [1] from RAN2. 
3	Answers to RAN2 LS 
In this section, we discuss RAN2’s questions one by one, and provide our answer.
Q1: Which BWP-bandwidths is a UE is expected to support: Only the BWP-bandwidths matching exactly the supported channel bandwidths or also values less than the exact channel bandwidth (possibly including any value - in number of PRBs - lower than the supported channel bandwidths)? 
Discussion: If UE supports a CBW with N PRBs, UE should have no problem supporting any BWP with # of PRBs less than N, providing the understanding that currently there is no RF requirement for UE which is configured with a BWP BW smaller than the CBW.
Answer to RAN2: UE is expected to support also values less than the exact channel bandwidth

Q2: Can the network make any assumptions regarding supported initial BWP bandwidths (when UE capabilities are not yet known)? 
Discussion: Since UE has to support all mandatory BW in Table 5.3.5-1 of TS38.101-1/2, network can always assume that UE has no problem supporting the initial BWP bandwidth which is no larger than the mandatory BWs. In addition, if the initial BWP bandwidth equals the BW in Table 5.3.5-1 of TS38.101-1/2, UE RF performance can be guaranteed by RAN4 requirements. It is recommended to configure Rel-15 mandatory bandwidth even in later releases for backward compatibility
Answer to RAN2: Network can always assume that UE can support the initial BWP bandwidth which is no larger than the mandatory BWs in Table 5.3.5-1 of TS38.101-1 and TS38.101-2 for FR1 and FR2, respectively. If the initial BWP bandwidth equals the BW in Table 5.3.5-1 of TS38.101-1/2, UE RF performance can be guaranteed by RAN4 requirements. It is recommended to configure Rel-15 mandatory bandwidth even in later releases for backward compatibility. 

Q3: Does the RAN2 agreement that UEs shall support an initial UL BWP bandwidth equal to CORESET#0 have any impact to RAN1/4 specifications? 
Discussion: According to Tables 13-1 to 13-10 in TS38.213, the # of PRBs that can be configured for CORESET#0 are 24, 48 and 96. It is straightforward that the # PRBs should not be larger than the largest mandatory BW of the band. Furthermore, for initial DL BWP, UE has to conduct SSB measurement without measurement gap. This means the aggregated BW of SSB and initial BWP should also not exceed the largest mandatory BW of the band.
Answer to RAN2: Provided the aggregated bandwidth of SSB, initial BWP, and any frequency gap in between does not exceed the largest mandatory CBW of the band, there is no impact to RAN4 specifications. 

Q4: Clarify which channel bandwidth the UE assumes/applies during initial access (e.g. how a UE not supporting the channel bandwidth indicated in SIB1 behaves during the initial access)? 
Discussion: Ignoring the CBW in SIB1 does not prohibit UE from camping on a cell. Therefore, even if the CBW in SIB1 is not supported by UE, UE will still try to camp on the cell. During the camping on procedure, UE’s actual RF bandwidth needs to consider the BW of SSB, CORESET#0 and initial BWP, as well as their aggregated BW. It is up to UE that how to decide DL and UL RF bandwidth, and it has nothing to do with the CBW in SIB1.  
Answer to RAN2: It is up to UE that how to decide DL and UL RF bandwidths which should consider the BW of SSB, CORESET#0 and initial BWP, as well as their aggregated BW. It has nothing to do with the CBW in SIB1

Q5: Clarify how a UE not supporting the channel bandwidth indicated in SIB1 would behaves if it’s never provided with dedicated channel bandwidth? 
Discussion: If UE does not support the CBW in SIB1, then UE can always expect an update of CBW in dedicated RRC message. For an example, when a R15 legacy UE is trying to camping on a R16+ cell, UE may not be able to recognize the CBW indicated in SIB1, and UE should be updated with a R15 CBW through dedicated RRC message by network.
Answer to RAN2: UE can always expect an update of CBW in dedicated RRC message. 

4	Conclusions
In the contribution, we provide our discussion on the question asked in the RAN2 LS on supported BW for initial BWP. We provide our answers.
Q1: Which BWP-bandwidths is a UE is expected to support: Only the BWP-bandwidths matching exactly the supported channel bandwidths or also values less than the exact channel bandwidth (possibly including any value - in number of PRBs - lower than the supported channel bandwidths)? 
Answer to RAN2: UE is expected to support also values less than the exact channel bandwidth
Q2: Can the network make any assumptions regarding supported initial BWP bandwidths (when UE capabilities are not yet known)? 
[bookmark: _GoBack]Answer to RAN2: Network can always assume that UE can support the initial BWP bandwidth which is no larger than the mandatory BWs in Table 5.3.5-1 of TS38.101-1 and TS38.101-2 for FR1 and FR2, respectively. If the initial BWP bandwidth equals the BW in Table 5.3.5-1 of TS38.101-1/2, UE RF performance can be guaranteed by RAN4 requirements. It is recommended to configure Rel-15 mandatory bandwidth even in later releases for backward compatibility.
Q3: Does the RAN2 agreement that UEs shall support an initial UL BWP bandwidth equal to CORESET#0 have any impact to RAN1/4 specifications? 
Answer to RAN2: Provided the aggregated bandwidth of SSB, initial BWP, and any frequency gap in between does not exceed the largest mandatory CBW of the band, there is no impact to RAN4 specifications. 
Q4: Clarify which channel bandwidth the UE assumes/applies during initial access (e.g. how a UE not supporting the channel bandwidth indicated in SIB1 behaves during the initial access)? 
Answer to RAN2: It is up to UE that how to decide DL and UL RF bandwidths which should consider the BW of SSB, CORESET#0 and initial BWP, as well as their aggregated BW. It has nothing to do with the CBW in SIB1
Q5: Clarify how a UE not supporting the channel bandwidth indicated in SIB1 would behaves if it’s never provided with dedicated channel bandwidth? 
Answer to RAN2: In this case, UE can always expect an update of CBW in dedicated RRC message. 
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