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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, one issue related to PDCCH enhancements is addressed. When a BWP switch is triggered by a DCI format but the triggering DCI format is not configured to be monitored in the target BWP, how to interpret the scheduling information for the PUSCH/PDSCH in the new BWP is not clear. In this paper we firstly describe this problem and propose a potential solution.
Discussion
In Rel-15, DCI formats 0_1/1_1 are mandatory to be supported and can be configured by dedicated RRC signalling [1]. DCI format 0_1/1_1 are the only two DCI formats in Rel-15 which can trigger dynamic BWP switching. This implies for Rel-15, if the gNB implements dynamic switching between two BWPs, then it should configure to monitor DCI formats 0_1/1_1 in both the active BWP and also target BWP. Otherwise, the UE will not be able to dynamically toggle between them.
Observation 1: For dynamic BWP switching between two BWPs, a DCI format capable of triggering a BWP switch should be monitored in both BWPs.
[bookmark: _GoBack]In Rel-16, the new DCI formats 0_2 and 1_2 are supported. DCI formats x_2 distinguish from x_1 in the way that they have configurable DCI field sizes to allow e.g. a compact size. The new DCI formats x_2 can also be used for BWP switching. It is now possible from the specification point of view to support BWP switching where DCI formats x_1 are monitored in one BWP and DCI formats x_2 are monitored in the other BWP since the search space set is configured per BWP. In fact, it could be even be desired for efficient support of URLLC services to only monitor DCI formats x_2 in a given BWP.
As an example, assume that DCI formats x_2 are only configured to be monitored in the active BWP#1 and DCI formats x_1 are only configured to be monitored in the target BWP#2. When a DCI x_2 is received in the active BWP#1 and triggering a switch to BWP#2, the UE will switch from BWP#1 to BWP#2 and perform transmission or reception in BWP#2. Correspondingly, the related RRC parameters are needed in BWP#2 for UE-specific scheduling. According to our understanding, if a DCI format x_2 is not configured for monitoring in the target BWP, the RRC parameters for the DCI fields of DCI format x_2 are generally not configured in that BWP. Then UE may not obtain the required size of some DCI field for the target BWP. In such situation, the UE would not be able to interpret the DCI fields for the processing of the PDSCH/PUSCH in the target BWP according to the procedure described in TS 38.213, Section 12 and copied below: 
From 38.213, Section 12 [2]:
	If a bandwidth part indicator field is configured in a DCI format, the bandwidth part indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in a DCI format, the bandwidth part indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in a DCI format and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
-	for each information field in the DCI format 
-	if the size of the information field is smaller than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format information fields, respectively
-	if the size of the information field is larger than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE uses a number of least significant bits of the DCI format equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format information fields, respectively
-	set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format 



As a result, the UE will obtain a DCI with inconsistent information which is considered as a DCI false alarm. Therefore, the scheduled channels will not be processed and the intended BWP switch is not carried out. This behaviour is also described in 38.213 [2] and copied below: 
	If a UE detects a DCI format with inconsistent information, the UE discards all the information in the DCI format.



Based on the above discussion, the UE behavior should be clarified for BWP switching. In our view, if different DCI formats are configured to be monitored in different BWPs, it seems that it should be regarded as an error case since the necessary RRC parameters are missing for the UE-specific transmission or reception in the target BWP. Otherwise, in order to ensure the UE-specific scheduling in the target BWP, the necessary RRC parameters should also be present in the target BWP, even if the triggering DCI format is not monitored in the target BWP. This could e.g. be achieved by gNB configuration or default values could be assumed. 
Alternatively, it can be restricted that BWP switching is only triggered by the DCI format(s) that are monitored in both BWPs. In other words, if a DCI format (i.e., DCI format x-1/x-2) is only configured in the active BWP but not in the target BWP, then it should not be used for triggering BWP switching. 
Looking at the pros and cons of the above two candidate solutions, it seems that limiting that BWP switching is only triggered by the DCI format(s) that are configured to be monitored in the current BWP and target BWP is better, thus we slightly prefer this solution.  
Proposal 1: To ensure a proper BWP switching, BWP switching is only triggered by the DCI format(s) that are configured to be monitored in both the active BWP and the target BWP.

[bookmark: _Ref129681832]Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we discuss BWP switching across different DCI formats. If DCI formats x_2 are monitored in the active BWP and DCI formats x_1 in the target BWP, some DCI fields of the formats x_2 that need to be interpreted according to target BWP, must be available in the target BWP. Otherwise, when the UE is performing the BWP switch it could not correctly interpret the scheduling information for the channel in the new BWP. As a result the DCI information would be seen as “inconsistent” and would be discarded. The purpose of this paper is to make companies aware of a potential error case, and to discuss how ensure a correct execution of the BWP switch. 
We are making the following observations and proposals:
Observation 1: For dynamic BWP switching between two BWPs, a DCI format capable of triggering a BWP switch should be monitored in both BWPs.
Proposal 1: To ensure a proper BWP switching, BWP switching is only triggered by the DCI format(s) that are configured to be monitored in both the active BWP and the target BWP.
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