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1. Introduction
In RAN1 #92bis meeting, an agreement is reached for interpreting each DCI field in a DCI when the DCI indicates BWP switching.
	Agreements:

Confirm the following working assumption with updates:

· Sizes of all DCI bitfields in DCI formats 0-1 and 1-1 in USS determined by current BWP. Data transmitted on the BWP indicated by the BWP index. If the BWP index activates another BWP, transform as follows:

· Zero-pad too small bitfields to match the new BWP

· Truncate too large bitfields to match the new BWP
· The truncation is done from MSB (including the bit indicating the resource allocation type)

· Zero-padding is done for MSB
Agreements:

· PDCCH order for RACH procedure includes the following fields:

· Random Access Preamble index – 6 bits. Indicating which Random access preamble to use in case of contention-free random access procedure, or the value 000000 in case of contention-based random access procedure

· For CFRA only:

· FFS BWP index. Indicating which BWP to transmit the Random access preamble on

· SUL indicator – 1 bit. Indicating whether to transmit the Random access preamble on SUL or normal uplink carrier

· SSB index - 6 bits are used to indicate an SSB index, which, in turn, identifies a group of RACH occasions

· RACH occasion index - 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index identified group of RACH occasions


In this contribution, we discuss remaining details on interpreting some information fields in DCI considering BWP switching.
2. Discussion
Frequency domain resource assignment

In LTE, if UE receives a PDCCH with inconsistent control information, UE shall discard the PDCCH. The inconsistent control information may refer to frequency domain resource assignment filed indicates an invalid assignment (i.e. with all 1’s). According to current NR PHY specification [2], if a UE receives a DCI indicating a target BWP which is different from current active BWP, the UE interprets each information field by padding bits or truncating bits based on configuration of the target BWP. For example, if frequency domain resource assignment field in a DCI is determined based on current active BWP resulting in 13 bits (i.e. 100PRBs with resource allocation type 0) while frequency domain resource assignment field based on target BWP needs 11 bits (i.e. 50PRBs with resource allocation type 1), UE may receive a valid resource assignment as ”1111111111111”, but interprets as “11111111111” which is an invalid resource assignment.  Based on current interpretation rule, it’s suggested to avoid this error case. 

Proposal 1: UE is not expected to receive a DCI indicating an invalid assignment, including the DCI indicating a target BWP with a smaller frequency domain resource assignment field
Proposal 2: Adopt following TP

	A UE shall discard a PDCCH if consistent control information is not detected. Note that if the PDCCH indicate a target BWP which is different from current active BWP, UE determines whether the control information is consistent or not after interpreting the control information.


Considering PDCCH order triggered PRACH, an agreement in [1] is reached to identify some fields in DCI. However, how UE distinguish whether DCI is for scheduling or triggering PRACH is still vague. In LTE, DCI format 1A with bit combination as setting invalid frequency resource assignment all 1’s can indicate a PRACH transmission.  For simplicity, it’s suggested NR to inherit LTE’s mechanism for DCI triggered PRACH. 

Proposal 3: NR supports that a DCI with frequency resource assignment all 1’s and with unused fields in the DCI are set to zeroes can indicate PDCCH order triggered PRACH transmission.
For BWP index in a DCI, it’s preferred that support a DCI can trigger BWP switching and indicate PDCCH order triggered PRACH transmission due to latency. In addition, if DCI for triggering above two features is not supported in NR, gNB needs to transmit two DCIs which one indicated for BWP switching and the other one indicates for PDCCH order triggered PRACH.

Considering a DCI indicates BWP switching and DCI interpretation rule according to [1], UE may be confused about the DCI if frequency domain resource assignment in the DCI indicates all 1. For example, frequency domain resource assignment field in a DCI is assumed as 13 bits for active BWP (i.e. 100PRBs with resource allocation type 1) while frequency domain resource assignment field is assumed as 11 bits for target BWP (i.e. 50PRBs with resource allocation type 0). In this example, if UE receives a DCI indicating target BWP in current active BWP and frequency domain resource assignment field is set to all 1, there are two ways for UE to interpret the DCI. One is the DCI indicating PDCCH order triggered PRACH while the other is the DCI indicates “0011111111111” for scheduling in target BWP. How UE interprets this case needs further discussed. We propose to left it as gNB implementation, that gNB shall not schedule transmission based on a DCI which bit fields are set for PDCCH order triggered PRACH and UE is not expected to interpret the DCI for scheduling if the DCI indicates PDCCH order triggered PRACH. In other words, a DCI with frequency resource assignment all 1’s and with unused fields in the DCI are set to zeroes can indicate a PDCCH order triggered PRACH transmission irrespective of the value in BWP index. 
Proposal 4: A DCI with frequency resource assignment all 1’s and with unused fields in the DCI are set to zeroes can indicate a PDCCH order triggered PRACH transmission irrespective of the value in BWP index.
TCI state

For a DCI (specifically, DCI format 1_1) without indicating BWP switching, whether TCI field is present in the DCI is determined based on TCI-PresentInDCI for the CORESET scheduling the DCI. If TCI-PresentInDCI is configured as 'enabled', UE assumes TCI field is present in the DCI. UE receives PDSCH via antenna port quasi co-located information derived from a TCI state indicated by the DCI. If TCI-PresentInDCI is configured as 'disabled', UE assumes TCI field is absent. UE receives PDSCH via the TCI state applied for receiving the scheduling CORESET. 
However, considering BWP switching, there is ambiguity on how to interpret/process a TCI field detected in a DCI indicating BWP switching. Specifically, how or whether to interpret/process the TCI field detected in a DCI indicating BWP switching after UE decodes successfully the DCI. Some possible cases are provided as below. 
- 
Case 1: TCI-PresentInDCI is 'enabled' for scheduling CORESET in old BWP; TCI-PresentInDCI is 'enabled' for all CORESETs in new BWP. 
- 
Case 2: TCI-PresentInDCI is 'enabled' for scheduling CORESET in old BWP; TCI-PresentInDCI is 'disabled' for at least one CORESETs in new BWP. 

For Case 2, when UE is decoding the DCI, UE assumes the TCI field is present. After UE decodes successfully the DCI, UE is not sure whether to truncate the TCI field. 
- 
Case 3: TCI-PresentInDCI is 'disabled' for scheduling CORESET in old BWP; TCI-PresentInDCI is 'enabled' for at least one CORESETs in new BWP. 

For Case 3, when UE is decoding the DCI, UE assumes the TCI field is absent. After UE decodes successfully the DCI, UE is not sure whether to zero-pad the TCI field, i.e. if UE assumes the TCI field indicates '000'.
- 
Case 4: TCI-PresentInDCI is 'disabled' for scheduling CORESET in old BWP; TCI-PresentInDCI is 'disabled' for all CORESETs in new BWP.
Based on current agreement, for matching new BWP, a field in a DCI indicating BWP switching is interpreted based on new BWP (i.e. active BWP after switching) instead of old BWP (i.e. active BWP before switching). Nevertheless, at least for Case 2 and Case 3, UE is not sure whether to process the TCI field (zero-pad or truncate). 
In our view, it is not appropriate to process a TCI field based on configuration of CORESETs in new BWP. For normal case, UE determines if TCI is present based on scheduling CORESET. However, in new BWP, no CORESET is scheduling CORESET. Furthermore, there are possibly more than one CORESET configured in new BWP, it is hard to determine which CORESET to refer to. 

To solve the ambiguity, we provide the following alternatives based on above analysis. 
Alternative 1: for TCI field, after UE decodes successfully a DCI indicating BWP switching, UE is not expected to further process the field (zero-pad or truncate). Hence, for Case 2, UE does not truncate the TCI field and assume the TCI field is present; for Case 3, UE does not zero-pad the TCI field and assume the TCI field is not present. 
Alternative 2: if a PDSCH is scheduled by a DCI indicating BWP switching, UE receives the PDSCH in new BWP by a default TCI state/beam. UE ignores the TCI field indicated in the DCI, if present. UE is not expected to further process the TCI field (zero-pad or truncate). The default TCI state/beam is supposed to be appropriate for receiving downlink transmission in new BWP. For example, the default TCI state/beam can be the TCI state used for the CORESET with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the new BWP of the serving cell. 

In our view, we prefer the Alternative 2. Since Alternative 2 is simpler to be implemented in SPEC.  
Proposal 5: for TCI field in a DCI indicating BWP switching, down-select the following two alternatives: 
- 
Alternative 1: after UE decodes successfully a DCI indicating BWP switching, UE is not expected to further process the TCI field (zero-pad or truncate).
- 
Alternative 2: UE receives the scheduled PDSCH in new BWP by a default TCI state/beam. 
· UE ignores the TCI field indicated in the DCI, if present. 
· UE is not expected to further process the TCI field (zero-pad or truncate). 

· The default TCI state/beam can be the TCI state used for the CORESET with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the new BWP of the serving cell.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: UE is not expected to receive a DCI indicating an invalid assignment, including the DCI indicating a target BWP with a smaller frequency domain resource assignment field
Proposal 2: Adopt following TP

	A UE shall discard a PDCCH if consistent control information is not detected. Note that if the PDCCH indicate a target BWP which is different from current active BWP, UE determines whether the control information is consistent or not after interpreting the control information.


Proposal 3: NR supports that a DCI with frequency resource assignment all 1’s and with unused fields in the DCI are set to zeroes can indicate PDCCH order triggered PRACH transmission.
Proposal 4: A DCI with frequency resource assignment all 1’s and with unused fields in the DCI are set to zeroes can indicate a PDCCH order triggered PRACH transmission irrespective of the value in BWP index.
Proposal 5: for TCI field in a DCI indicating BWP switching, down-select the following two alternatives: 

- 
Alternative 1: after UE decodes successfully a DCI indicating BWP switching, UE is not expected to further process the TCI field (zero-pad or truncate).

- 
Alternative 2: UE receives the scheduled PDSCH in new BWP by a default TCI state/beam. 
· UE ignores the TCI field indicated in the DCI, if present. 
· UE is not expected to further process the TCI field (zero-pad or truncate). 

· The default TCI state/beam can be the TCI state used for the CORESET with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the new BWP of the serving cell. 
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