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1. Introduction
One incoming LS on supported bandwidth for initial BWP was received from RAN2 [1]. RAN4 was asked to answer several questions as reproduced below. This paper will discuss the mentioned issue in the LS and give our proposals.
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?



2. Discussion
2.1 Which BWP-bandwidth is a UE expected to support?
As an important feature, wideband operation was introduced in NR. It allows UE to operate in narrower channel bandwidth than system bandwidth. When there is less data for transmission, the UE can choose to change its channel bandwidth to a smaller one according to the network scheduling. To this end, BWP was introduced and 1RB scheduling granularity was defined in RAN2 spec. RAN4 understands that the UE can support any BWP bandwidth, e.g. not only the BWP-bandwidth matching exactly the supported channel bandwidth but also other values less than the exact channel bandwidth. When the BWP is much less than the exact channel bandwidth, UEs may choose to adapt its channel bandwidth to the configured BWP for power saving purpose. It will not add extra implementation complexity to support BWP values less than the exact channel bandwidth.

2.2 Can the network make any assumptions regarding supported initial BWP bandwidths?
When UE capabilities are not yet known by the network, the network can only assume that all UEs support the initial BWP bandwidths that do not exceed the minimum channel bandwidth, which is the channel bandwidth that all UEs shall support irrespective of the UE’s capability. The minimum channel bandwidth has been concluded during the discussion for CORESET0, e.g. 20MHz for FR1 and 100MHz for FR2. 

2.3 Does the RAN2 agreement that UEs shall support an initial UL BWP bandwidth equal to CORESET#0 have any impact to RAN1/4 specifications?
Our understanding is also that UEs shall support an initial UL BWP bandwidth equal to CORESET0 BW. The exact configured uplink BWP for UEs can be different from CORESET0 BW.

2.4 Which bandwidth does the UE assume/applies during initial access?
[bookmark: _GoBack]In LTE, the UE channel bandwidth has to be the same as the eNB bandwidth so that it can access the network, so the LTE UE must check the channel bandwidth indicated in SIB1 to ensure it operate in a channel bandwidth aligned with eNB. 
In NR, wideband operation was introduced and UEs can be configured to operate with any channel bandwidth that is not larger than gNB channel bandwidth. The original goal was that NR UEs can operate without knowing the actual gNB channel bandwidth and the UE does not need to check the channel bandwidth indicated in SIB1. However such way is found problematic from regulatory point of view. 
[Example]:
· UE supports 100 MHz and 80 MHz channel bandwidth but not 90 MHz.
· UE supports any (initial-)BWP-bandwidth smaller than the largest supported channel bandwidth.
· gNB uses a channel bandwidth of 90 MHz 
· gNB uses an initial BWP of 90 MHz.


With the current scheme for Example 1, when receiving SIB1
· The UE ignores the channel BW
· The UE check initial BWP of 90MHz and found that it would support this initial BWP
· The UE considers the cell suitable (not barred)
· The UE can only access the network using 100MHz channel bandwidth which exceeds gNB channel bandwidth. While this is not allowed from regulation point of view due to unwanted emissions!!
· After initial access, the NW observes that
· the UE supports 100 MHz channel-BW, but cannot be allowed.
· the UE supports 80 MHz channel-BW, but cannot configure it by dedicated signalling since that would be narrower than the initial BWP!
It is clear that the UE has to check the channel bandwidth during initial access process to ensure that the operating channel bandwidth is no larger than the gNB bandwidth. Meanwhile there should be a scheme to ensure a UE with narrower bandwidth has the possibility to access the network. One possible solution could be as the following. 
Upon receiving SIB1,
· The UE check the channel bandwidth (BW1) and initial BWP (BW2) indicated in SIB1. 
· If there is at least a channel bandwidth (BW) among those supported by the UE satisfy BW2<=BW<=BW1, the UE considers the cell suitable. Otherwise, the UE considers the cell not accessible. (as illustrated in figure 2.4-1)
· For the above example, the UE is not allowed to access the network as shown in case 1 in the figure.
· While for the case b, the UE is allowed to access the network with the new scheme.
· The UE will use the initial BWP until a dedicated BWP is configured by the network in RRC connected state. 
· 
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Figure 2.4-1 illustration of bandwidth checking

Based on the discussion in 2.1~2.4 a draft LS response was proposed in [2].
Question#1: 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)? 
Response#1: The UE is expected to support not only the BWP-bandwidths matching exactly the supported channel bandwidths but also other values less than the exact channel bandwidth. When the BWP is less than the exact channel bandwidth, the UE may choose to adapt its channel bandwidth to the configured BWP depending on implementation.

Question#2: Can the network make any assumptions regarding supported initial BWP bandwidths (when UE capabilities are not yet known)?
Response#2: The network can assume that all UEs support the initial BWP bandwidths that do not exceed the minimum channel bandwidth, which is the channel bandwidth that all UEs shall support irrespective of the UE’s capability, e.g. 20MHz for FR1 and 100MHz for FR2 as communicated in R4-1714392 

Question#3: Does the RAN2 agreement that UEs shall support an initial UL BWP bandwidth equal to CORESET#0 have any impact to RAN1/4 specifications?
Response#3: It is also RAN4 understanding that UEs shall support an initial UL BWP bandwidth equal to CORESET0 BW. The exact configured uplink BWP for UEs can be different from the CORESET0 BW.

Question#4: 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)?
Response#4: RAN4 understands that UEs shall check both the “channel bandwidth” as well as the “initial BWP” indicated in SIB1. The UE is allowed to access the network only if it supports at least one channel bandwidth that is equal to or less the indicated “channel bandwidth” and the RB configuration of the supported channel bandwidth is no less than the initial BWP bandwidth.

Question#5: RAN4 to clarify how a UE not supporting the channel bandwidth indicated in SIB1 would behave if it’s never provided with dedicated channel bandwidth?
Response#5: In relation to response 4, UEs are required to ensure that its channel bandwidth is no larger than gNB’s channel bandwidth and can cover the initial BWP bandwidth during initial access. If there is no dedicated channel bandwidth provided later, the UE may continue to use the channel bandwidth determined during the initial access process or other channel bandwidth that satisfies such principle. 


3. Conclusion
This paper discussed the open issue regarding BWP configuration and bandwidth check during UE initial access process. It is proposed to reply RAN2 based on the discussion in this paper. 
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