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According to current specification, in TS38.214 [1], the TDRA list for PUSCH scheduled by DCI format 0_0 scrambled by TC-RNTI is determined according to the following table.
Table 6.1.2.1.1-1: Applicable PUSCH time domain resource allocation for common search space and DCI format 0_0 in UE specific search space
	RNTI
	PDCCH search space
	pusch-ConfigCommon includes pusch-TimeDomainAllocationList
	pusch-Config includes pusch-TimeDomainAllocationList
	PUSCH time domain resource allocation to apply

	PUSCH scheduled by MAC RAR as described in clause 8.2 of [6, TS 38.213] or MAC fallbackRAR as described in clause 8.2A of [6, 38.213] or for MsgA PUSCH transmission
	No
	-
	Default A

	
	Yes
	
	pusch-TimeDomainAllocationList provided in pusch-ConfigCommon

	C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI
	Any common search space associated with CORESET 0
	No
	-
	Default A

	
	
	Yes
	
	pusch-TimeDomainAllocationList provided in pusch-ConfigCommon

	C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI
	Any common search space not associated with CORESET 0,
DCI format 0_0 in
UE specific search space
	No
	No
	Default A

	
	
	Yes
	No
	pusch-TimeDomainAllocationList provided in pusch-ConfigCommon 

	
	
	No/Yes
	Yes
	pusch-TimeDomainAllocationList provided in pusch-Config



However, there would be some misalignment issues for TDRA list assumption between gNB and UE, when TC-RNTI scrambled DCI is used in CSS not associated to CORESET#0 in initial DL BWP. In this contribution, we discuss this issue and provide some solutions.
Discussions
According to the spec definition in 38.331, in initial DL BWP, a common search space, e.g., RA-searchspace, can be not associated with CORESET#0. Based on the Table 6.1.2.1.1-1, in this case, if a DCI is scrambled with TC-RNTI is detected, then the TDRA list determination for PUSCH scheduled by the DCI should be based on the following observation.
Observation 1: For NR UE in initial DL BWP, time domain resource allocation of PUSCH scheduled by DCI in common search space not associated to CORESET#0 should be determined by
· Default A or pusch-TimeDomainAllocationList provided in pusch-ConfigCommon before RRC connected mode
· pusch-TimeDomainAllocationList provided in pusch-Config if configured when UE is in RRC connected mode
[bookmark: _GoBack]However, TDRA list determination would be ambiguous if the gNB cannot distinguish whether the UE is in connected mode or not. More specifically, after initial access in initial DL BWP, the UE still has a chance to start a CBRA procedure in initial DL BWP. For the UE, which is actually in connected mode, the TDRA is based on pusch-TimeDomainAllocationList provided in pusch-Config. After receiving CBRA-based msg1, the gNB may not be able to distinguish whether the UE is in connected mode or not and the TDRA indication may not be based on the UE specific RRC configuration as UE expects. 
[bookmark: OLE_LINK1]Observation 2: For a NR UE initiating a CBRA procedure in initial DL BWP, it is hard for gNB to distinguish whether the UE is in connected mode or not. 
More specifically, if the common RA-searchspace configured by SIB1 is not associated to CORESET#0, after UE initial access in initial DL BWP, the gNB may configure the pusch-TimeDomainAllocationList provided in pusch-Confi for the UE in connected mode via RRC signalling. After a while, the UE may start a CBRA procedure due to asynchronization, and the TC-RNTI scrambled DCI for msg3 retransmission should be monitored in RA-searchspace. In this case, the TDRA list assumption for PUSCH scheduling from gNB side and UE side would be misaligned.
Observation 3: The TDRA list assumption for PUSCH scheduling from gNB side and UE side would be misaligned, when the PUSCH is scheduled by a TC-RNTI scrambled DCI in common search space not associated to CORESET#0 during the CBRA procedure. 
For DCI scrambled by other RNTIs, such as C-RNTI, MCS-C-RNTI, CS-RNTI, it can be only used in connected mode. Therefore, the TDRA issue for TC-RNTI scrambled DCI in CSS not associated to CORESET#0 in initial DL BWP is the focus. 
Proposal 1: Consider whether/how to solve the TDRA list assumption misalignment issue for PUSCH time domain resource allocation scheduled by TC-RNTI scrambled DCI in common search space not associated to CORESET#0 in initial DL BWP.

Based on above analysis, some solutions are further considered as listed in the following table.
Table 1 Solutions to address the PUSCH TDRA list misalignment issue
	Options
	Options description
	Brief comments

	Option 1
	In initial DL BWP, if TC-RNTI scrambled DCI is monitored in CSS, pusch-TimeDomainAllocationList would not be provided in pusch-Config

	The UE-specific scheduling would also be impacted due to limited TDRA list.
Option 1 can be achieved by gNB configuration/implementation.

	Option 2
	In initial DL BWP, if TC-RNTI scrambled DCI is monitored in CSS, pusch-TimeDomainAllocationList provided in pusch-Config are the same with pusch-TimeDomainAllocationList provided in pusch-ConfigCommon 
	gNB configuration is limited and the UE-specific scheduling also would be impacted due to limited TDRA list
Option 2 can be achieved by gNB configuration/implementation.

	Option 3
	In initial DL BWP, if TC-RNTI scrambled DCI can be monitored in CSS, the applicable TDRA list for PUSCH scheduled by the DCI in common search space not associated with CORESET 0 is determined by Default A or pusch-TimeDomainAllocationList provided in pusch-ConfigCommon 
	Spec corrections are needed.

	Option 4
	In initial DL BWP, if TC-RNTI scrambled DCI is monitored in CSS, use msg1 to identify whether it is in connected mode or idle/inactive mode.
	Large spec impacts including RAN2 impacts are needed.

	Option 5
	In initial DL BWP, if TC-RNTI scrambled DCI is monitored in CSS, mandate that RA-searchspace CSS in initial DL BWP is associated to CORESET#0	
	gNB configuration is limited
It is not applicable for RedCap UE when separate initial DL BWP is configured without CORESET#0



To avoid UE-specific scheduling impacts, gNB scheduling limits, and make the spec clearer, option 3 can be considered as a candidate solution for both NR UE and RedCap UE.  
Proposal 2: Consider option 3 as a starting point to solve the TDRA list misalignment problem between gNB and UE
Conclusion
In this contribution, we discussed the PUSCH TDRA misalignment issue and have the following observations and proposals:
Observation 1: For NR UE in initial DL BWP, time domain resource allocation of PUSCH scheduled by DCI in common search space not associated to CORESET#0 should be determined by
· Default A or pusch-TimeDomainAllocationList provided in pusch-ConfigCommon before RRC connected mode
· pusch-TimeDomainAllocationList provided in pusch-Config if configured when UE is in RRC connected mode
Observation 2: For a NR UE initiating a CBRA procedure in initial DL BWP, it is hard for gNB to distinguish whether the UE is in connected mode or not. 
Observation 3: The TDRA list assumption for PUSCH scheduling from gNB side and UE side would be misaligned, when the PUSCH is scheduled by a TC-RNTI scrambled DCI in common search space not associated to CORESET#0 during the CBRA procedure. 

Proposal 1: Consider whether/how to solve the TDRA list assumption misalignment issue for PUSCH time domain resource allocation scheduled by TC-RNTI scrambled DCI in common search space not associated to CORESET#0 in initial DL BWP.
Proposal 2: Consider option 3 as a starting point to solve the TDRA list misalignment problem between gNB and UE
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