[bookmark: _Toc436619014][bookmark: _Toc436619251][bookmark: _Toc451844181][bookmark: _Toc466346620][bookmark: _Toc466348853][bookmark: _Ref32174880][bookmark: _Ref32174894][bookmark: _Toc33937155][bookmark: _Toc33937288][bookmark: _Toc64436179][bookmark: _Toc201556294]3GPP TSG-RAN WG1 Meeting #104b							         R1-2103286
Online, 12 – 20 April, 2021

									
Agenda Item:	5.2
Source: 	SONY
Title:	Configuration of CORESET and Search space for SDT  
Document for:	Discussion and Decision

1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
RAN2 sent an LS [2] to RAN1 about agreements relating to SDT and also asked RAN1 to provide some answers to the following design issues:  
For RA-SDT

1. For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI. 
  …..
For RA-SDT:
As noted above, RAN2 has agreed that the UE in RRC_INACTIVE should be able to send multiple UL and DL packets as part of the same SDT mechanism and the UE has to monitor the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT. RAN2 respectfully requests RAN1 to provide input on configuration of the coreset and search space for monitoring the PDCCH addressed to the C-RNTI in the above case. 
For CG-SDT:
As noted above, RAN2 has agreed that an association between type 1 CG resource(s) and SSB(s) is required for CG-based SDT considering the multi-beam operation. Providing such configuration explicitly in the RRCRelease message with suspendConfig is being considered by RAN2. RAN2 respectfully requests RAN1 to provide input on configuration of such association between the type 1 CG resources and the SSBs. 
2. Actions:
To RAN1 group.
ACTION: 	RAN2 respectfully requests RAN1 to take the above into account and provide input for: 
· Configuration of the coreset and search space for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT. 
· Configuration of association between the type 1 CG resource(s) for CG-SDT and SSB(s)

In this contribution, we discuss the configuration of the CORESET and search space for monitoring the PDCCH addressed to the RNTI of the SDT.

2. CORESET and Search space for SDT
RAN2 has been discussing SDT for some time and made a significant number of agreements. It is agreed that 4-step and 2-step RA schemes are supported for SDT in RRC_INACTIVE where SDT can take place in msg3 of 4-step RACH or MSGA of 2-step RACH. 
In addition, RAN2 agreed that after successful completion of the RACH procedure, a UE can transmit and receive multiple UL and DL packets as part of the same SDT mechanism by monitoring the PDCCH addressed to C-RNTI without transitioning to RRC_CONNECTED.
On this point, RAN2 has asked RAN1 to check RAN2 agreements and provide input on the configuration of the coreset and search space for monitoring the PDCCH addressed to the C-RNTI.
To progress on these issues, a search space is obviously needed for SDT after successful completion of the RACH procedure. The starting point should be based on CSS Type 1 (Type1-PDCCH) and CORESET#0. However, we have to consider flexibilty of configuring different common search space and CORESET if capacity is needed to be increased in the cell. In this case, another common search space (CSS Type X) and its associated CORESET can be configured via PDCCH-ConfigCommon to receive the scheduling assignments for subsequent UL and DL packets of SDT during Inactive state.
Another option is to configure a UE specific search space (USS) and CORESET either in RRC Release (i.e. when UE moves from RRC connected to RRC Inactive) or in msg4/msgB. The concern on this option is that each UE would require a separate configuration which will increase the resource and signalling overhead significantly in the cell.
Proposal 1: After the successful completion of the random-access procedure for SDT, a UE monitors CSS Type 1 and CORESET#0 if PDCCH-ConfigCommon does not configure another common search space (CSS Type X). If PDCCH-ConfigCommon configures another common search space (CSS Type X), a UE should monitor this CSS Type X and its associated common CORESET#Y.

Naming of the RNTI:
In Rel-15, before and during initial access, a UE may monitor common search spaces (CSS) for SIB1 (Type0-PDCCH), other system information (Type0A-PDCCH), random access (Type1-PDCCH), and paging (Type2-PDCCH) where the CRC of the corresponding DCI format is scrambled by SI-RNTI, RA-RNTI or a TC-RNTI, and P-RNTI.
In connected mode, in addition to some CSS monitoring, a UE may monitor a UE specific search space (USS) where the CRC of the corresponding DCI format is scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, or CS-RNTI(s). 
Furthermore, in connected mode, a UE may additionally monitor another common search space (CSS) where the CRC of the corresponding DCI format is scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, or TPC-SRS-RNTI.
Obviously, a C-RNTI is associated with a UE specific search space when a UE is in connected mode. Consequently, the legacy specifications (for both RAN1 and RAN2) have been structured by keeping in mid that C-RNTI is always associated when a UE is in connected mode. 
If C-RNTI is also associated when a UE is in Inactive state, it could have a different meaning or purpose than the legacy C-RNTI in the spec, for example, for a given statement in the spec whether the stated C-RNTI is for SDT functionality or non-SDT functionalities. Obviously, there would be a specification impact to ensure that the structure of the specification is immaculate. Hence, it would be simpler if the naming of this RNTI is different from the conventional C-RNTI, for example to be renamed as SDT-RNTI or SDT-C-RNTI. In this case, SDT-RNTI/SDT-C-RNTI will only be added where it is relevant in the Rel-17 spec. 

Observation 1: If C-RNTI is also associated when a UE is in Inactive state, it could have a different meaning or purpose than the legacy C-RNTI in the spec, for example, for a given statement in the spec whether the stated C-RNTI is for SDT functionality or non-SDT functionalities.

Proposal 2: For RA-SDT, upon successful completion of contention resolution, the UE shall monitor the SDT-RNTI or SDT-C-RNTI. If adopted, RAN1 should send an LS to RAN2 about the name change.

3. Conclusion
In this contribution, we have discussed the configuration of the CORESET and search space for monitoring the PDCCH addressed to the RNTI of the SDT.
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