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1. Introduction
RAN2 has further discuss the signaling of channel bandwidths and BWP bandwidths and sent an LS with several questions in [1]. In this paper we discuss the RAN2 questions and how they relate to previous RAN4 agreements. It should be noted that an LS on this topic was already sent to RAN2 in RAN4#88 in [2].
2. Discussion
The LS in [1] addresses several questions on the RAN4 channel bandwidth and BWP design, and the UE behavior related to the signaling of these fields/values. These topics have been discussed in previous meetings and an LS to RAN2 was already sent in [2]. The LS was triggered by [3]. Below we discussed the main points and questions in the RAN2 LS. Below we discuss the body of the LS and we provide replies at the end.
Background and Terminology

The LS mentions that RAN2 has made the following agreements

Based on earlier RAN2 agreements, when camping on a cell, the UE 
· verifies whether it supports the bandwidth of the initial BWP as indicated in SIB1. If it does not, it considers the cell as barred. 

· does not verify the CORESET#0 bandwidth since all UEs are expected to support all allowed CORESET#0 bandwidths as defined in TS38.213. 

· does not verify whether it supports the channel bandwidth (i.e. UE may camp on a cell whose channel bandwidth it doesn’t support).

The last bullet is in contradiction with previous RAN4 agreements that RF requirements are based on CC bandwidth and not on the BWP bandwidth [4]. In order for the UE to know which RF requirements it has to meet, it would have to read the channel bandwidth advertised in SIB1 and configure itself accordingly. The first bullet also needs clarification because the initial BWP should be configured together with the SIB1 channel bandwidth. The UE has to support both the initial BWP and the SIB1 channel bandwidth in order to operate in a regulatory compliant way. 
Based on the LS, RAN2 seems to assume that UE can simply configure itself to operate based on the BWP bandwidth while ignoring the signaled channel bandwidth. This could lead to a UE operation that would not be regulatory compliant in a scenario in which the UE would support a channel bandwidth that is wider than the initial BWP but narrower than the actual channel bandwidth operated by the gNB. For example, the gNB could be configuring an initial BWP of 25MHz and operate in a channel BW of 25MHz while a UE might only support 20MHz and 30MHz Channel bandwidths. The UE would configure itself based on the 30MHz channel bandwidth, however, these requirements would likely violate the 25MHz channel bandwidth requirements that it should operate in. Hence, the UE has to read the channel bandwidth advertised in SIB1 and operate accordingly. This aspect was included in [2] in the statement below:
“For UEs to be able to operate in a regulatory compliant way, a UE channel bandwidth has to be explicitly configured such that UE is aware of which channel bandwidth it should operate in without ambiguity. Also, this channel bandwidth has to be from the set of channel bandwidths defined in 38.101-1 or 38.101-2 for the band in which the UE is operating.”
Based on the above, RAN4 should reply to RAN2 that the last bullet should be revised such that the UE has to read the channel bandwidth advertised in SIB1 and should connect to the cell only if supports this channel bandwidth. 
Based on [2], the network should configure a SIB1 channel bandwidth of 20MHz and a corresponding initial BWP and UEs supporting a channel bandwidth of 25MHz could be further configured with a 25MHz channel bandwidth through dedicated signaling.

It should be noted that while receiving CORESET#0, the UE does not have to transmit any UL signals and has a lot more flexibility on which receiver bandwidth it can use and a channel bandwidth configuration is not necessary.
Supported BWP and Bandwidths
RAN2 is asking whether BWP bandwidths of any RB size are supported. This issue was discussed in RAN4 and the following common understanding was captured in the chairman report [5]:” It is common understanding that RAN4 will only define the test cases of limiting the BWP BW to the set of defined channel bandwidth.” While RBs of different sizes are supported by the specifications, RAN4 defined tests only for BWPs that have the same size as the set of defined channel bandwidths. Hence, it is recommended that only those are used in practice to the extent possible. As was pointed out in the discussion [6], the testing and interoperability testing effort to support BWPs of any size would be intractable.
Configuring the channel bandwidth

RAN2 is also asking whether RAN4 has any assumptions on UE behavior if a channel bandwidth is not configured or if the gNB cannot configure a channel bandwidth that the UE supports. 

As stated in the previous sections, RAN4 requirements are based on the configured channel bandwidth. RAN4 does not define any UE behavior if no channel bandwidth is configured and assumes that UE would not operate in such conditions because compliance to regulatory requirements cannot be guaranteed. If the gNB has no option to configure the UE with a supported channel bandwidth then such UE should be not be allowed to access the network. 

For initial access, the network should configure a channel bandwidth in SIB1 that it wants the UEs to use during initial access and is supported by the UEs who would be accessing that channel. This was already mentioned in [2] and quoted below for convenience:
“For initial system acquisition, all UEs should operate in a bandwidth that contains the initial access information (SSB, RMSI, etc). RAN4 reached some agreements in terms of minimum bandwidth support in RAN4#85 and communicated the agreements to RAN1 in R4-1714392. To support forward compatibility, the UE could access the system in such bandwidth (which can be configured anywhere within the gNB channel bandwidth) and would be further configured with a dedicated channel bandwidth based on its capabilities.”
Below we propose the following replies to the RAN2 questions:
Replies to RAN2 questions:

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)? 

RAN4 reply: RAN4 tests are designed only for BWPs that match the supported channel bandwidths. While BWPs of other sizes are supported by the signaling, regulatory compliance and performance is not ensured. Hence, RAN4 recommends only the use of BWPs that have the same bandwidth as the supported channel bandwidths. 
· Can the network make any assumptions regarding supported initial BWP bandwidths (when UE capabilities are not yet known)? 

RAN4 reply: The following bandwidths are used in the large majority of performance tests and provide a good set of channel bandwidths that should be supported by all UEs: 10MHz for FR1 FDD bands, 40MHz for FR1 TDD bands and 100MHz for FR2 bands.
· Does the RAN2 agreement that UEs shall support an initial UL BWP bandwidth equal to CORESET#0 have any impact to RAN1/4 specifications?
RAN4 reply: RAN4 requirements are based on the defined channel bandwidths, not the BWP bandwidth. Any initial BWP should be configured together with a corresponding channel bandwidth and should preferably be from the set of RAN4 defined channel bandwidths
· 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)?
RAN4 reply: the UE uses the channel bandwidth signaled in SIB1. If it does not support this channel bandwidth it should not access the cell because it cannot ensure regulatory compliant operation
· clarify how a UE not supporting the channel bandwidth indicated in SIB1 would behaves if it’s never provided with dedicated channel bandwidth?

RAN4 reply: UE would use the channel bandwidth SIB1 and would configure itself based on this channel bandwidth
3. Conclusion
In this paper we discussed the RAN2 LS in [1] and provided the RAN4 reply. A draft reply LS based on this paper is presented in [7].
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