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 Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK1]The collision between DCP (i.e., DCI format 2_6) and RAR addressed to C-RNTI has been discussed in RAN2. RAN1 received an LS from RAN2 to ask if there is any concern about the following understanding[1].
	RAN2 has discussed UE behavior when a DCP monitoring occasion overlaps with the ra-ResponseWindow or msgB-ResponseWindow. RAN2 understanding is that according to current TS 38.213 prioritization rules, if DCP collides with RAR addressed to C-RNTI (e.g. during BFR) and the search spaces are not quasi-collocated, DCP will be prioritized as it is type-3 CSS and thus impacting legacy RAR behavior. 
RAN2 would like to ask RAN1 the following:
· To confirm RAN2 understanding that if DCP and RAR search spaces are not quasi-collocated, a collision between DCP and RAR addressed to C-RNTI will impact legacy RAR handling. 
· From RAN2 point of view, the understanding is that RAR addressed all RNTIs should be prioritized over DCP by the UE.
· RAN2 would like to ask if RAN1 has any concerns with the understanding above? If RAN1 doesn’t have any concerns, what is RAN1 preference on where to capture this behavior e.g. TS 38.213 or in TS 38.321 via a DCP monitoring exception rule similar to overlap with DRX Active time?


 
In this contribution, the collision between DCI format 2_6 and RAR addressed to C-RNTI is discussed.
Discussion
According to the DRX operation defined in [2], the requirements on PDCCH monitoring during RAR window is independent from DRX Active Time. Therefore, the RAR window and monitoring occasion of DCI format 2_6, which is located outside DRX Active Time, may be collided. In this case, UE behavior of PDCCH monitoring should be discussed.
	--------------------38.321 g00----- subclause 5.7 -----------------
The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. 
<text omitted>
When a DRX cycle is configured, the Active Time includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in clause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4).



Observation 1: The requirements on PDCCH monitoring during RAR window are independent from DRX Active Time. And the RAR window and PDCCH monitoring occasion of DCI format 2_6 may be collided.
[bookmark: _GoBack]During the RAR window, UE needs to monitor PDCCH with CRC scrambled by RA-RNTI, MsgB-RNTI, or C-RNTI depending on the type of Random Access. According to 38.213[3], the Type1-PDCCH CSS set is prioritized over Type0/0A/2/3-PDCCH CSS set or USS when these search space sets are overlapped and QCL-TypeD properties are different. It means UE should monitor PDCCH with CRC scrambled by RA-RNTI or MsgB-RNTI when the monitoring occasion of DCI format 2_6 and RAR window are collided and the corresponding QCL-TypeD properties are different.
	--------------------38.213 g10----- subclause 10.1 -----------------
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not expect to monitor a PDCCH in a Type0/0A/2/3-PDCCH CSS set or in a USS set if a DM-RS for monitoring a PDCCH in a Type1-PDCCH CSS set does not have same QCL-TypeD properties [6, TS 38.214] with a DM-RS for monitoring the PDCCH in the Type0/0A/2/3-PDCCH CSS set or in the USS set, and if the PDCCH or an associated PDSCH overlaps in at least one symbol with a PDCCH the UE monitors in a Type1-PDCCH CSS set or with an associated PDSCH.



Observation 2: UE should monitor PDCCH with CRC scrambled by RA-RNTI or MsgB-RNTI when the monitoring occasion of DCI format 2_6 and RAR window are collided and the corresponding QCL-TypeD properties are different.
However, according the another search space set prioritization rule defined in 38.213[3], the CSS is prioritized when it is overlapped with USS and the QCL-TypeD properties are different. Therefore, if the monitoring occasion of DCI format 2_6 collides with RAR addressed to C-RNTI and the search space sets have different QCL-TypeD properties, the monitoring of DCI format 2_6 will be prioritized as it is type-3 CSS. Hence, the legacy RAR behavior will be impacted. 
	--------------------38.213 g10----- subclause 10.1 ----------------
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
[bookmark: OLE_LINK4]-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells 
-	the CORESET corresponds to the CSS set with the lowest index in the cell with the lowest index containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index
-	the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in overlapping PDCCH monitoring occasions
-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 
-	for the purpose of determining the CORESET, a first CSI-RS associated with a SS/PBCH block in a first cell and a second CSI-RS in a second cell that is also associated with the SS/PBCH block are assumed to have same QCL-TypeD properties 
-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all search space sets associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -	the number of active TCI states is determined from the multiple CORESETs 
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs where none of the CORESETs has TCI-states with 'QCL-TypeD', 
the UE is required to monitor PDCCH candidates in overlapping PDCCH monitoring occasions for search space sets associated with different CORESETs.



Observation 3: If the monitoring occasion of DCI format 2_6 collides with RAR addressed to C-RNTI and the search space sets have different QCL-TypeD properties, the monitoring of DCI format 2_6 will be prioritized as it is CSS. 
If beam failure recovery is triggered and UE needs to monitor PDCCH with CRC scrambled by C-RNTI during RAR window, the monitoring for DCI format 2_6 to save power should be de-prioritized. Considering the spec impact, it is suggested to fix it in 38.321.
Proposal 1: RAR addressed all RNTIs should be prioritized over the monitoring for DCI format 2_6 if they are overlapped and have different QCL-TypeD properties.
Conclusion
[bookmark: OLE_LINK14]In this contribution, we discuss the collision between DCI format 2_6 and RAR addressed to C-RNTI and have the following observations and proposals. 
Observation 1: The requirements on PDCCH monitoring during RAR window are independent from DRX Active Time. And the RAR window and PDCCH monitoring occasion of DCI format 2_6 may be collided.
Observation 2: UE should monitor PDCCH with CRC scrambled by RA-RNTI or MsgB-RNTI when the monitoring occasion of DCI format 2_6 and RAR window are collided and the corresponding QCL-TypeD properties are different.
Observation 3: If the monitoring occasion of DCI format 2_6 collides with RAR addressed to C-RNTI and the search space sets have different QCL-TypeD properties, the monitoring of DCI format 2_6 will be prioritized as it is CSS. 
Proposal 1: RAR addressed all RNTIs should be prioritized over the monitoring for DCI format 2_6 if they are overlapped and have different QCL-TypeD properties.
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