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1. [bookmark: _Toc528745557]Introduction

x.x.x	Search space of cross-carrier scheduling
During last RAN2 #103bis meeting, they companies have discussed search space of cross carrier scheduling issue, and a related LS is replied by RAN2 in R2-1816064. There are two solutions provided by RAN2 and they asked RAN1 which solution is preferable. In this paper, we show our preference on this LS.:
Excerpt from R2-1816064
<unrelated part omitted>
[bookmark: _Hlk525832522]Solution without ASN.1 change suggested by RAN1:
· RAN2 understanding is that a UE uses the same search space ID for linkage of scheduled cell and scheduling cell. The IE nrofCandidates configured in the SearchSpace with the same search space ID in the scheduled cell is used by the scheduling cell for cross carrier scheduling.
· RAN2 understanding is that all parameters (including CORESET id) of SearchSpace other than nrofCandidates in any SearchSpace of the scheduled cell can be ignored. 

Solution without ASN.1 change discussed in RAN2: 
· [bookmark: _Hlk527106245]A search space of the scheduled cell is always configured in the PDCCH-Config for each BWP of the scheduled cell. From the crossCarrierSchedulingConfig the UE knows the scheduling cell in which it has to search for the grants and assignment.
· The SearchSpace configured in the PDCCH-Config of the scheduled cell points to the CORESET ID of the CORESET that is configured in the scheduling cell. 

<unrelated part omitted>
2. Discussion
From our perspective, we propose to adoptprefer solution 2., because We think solution 1 would have the problem that there could be redundant SearchSpace configuration in the scheduling cell to ensure each BWP of scheduled cell will to have corresponding SearchSpace ID in for the SearchSpace configuration in current active BWP of scheduling cell. Likewise, SearchSpace configuration in the scheduled cell also has redundant Searchspace to ensure each BWP of scheduling cell will have corresponding SearchSpace ID in for the SearchSpace configuration in current active BWP of scheduled cell. As shown in Figure 1, since UE can be in any BWP of scheduled cell when BWP#1 is current active BWP of scheduling cell, network has to configure additional SS set#y (e.g., for BWP#2 of scheduled cell) and SS set #z (e.g., for BWP#3 of scheduled cell) to make sure there aresupport corresponding SS set IDs for scheduled cell. However, those SS sets (e.g., SS set#y and SS set#z) may would be considered as redundant configuration most of time since they might not be used in scheduling cell 
[image: ]
Figure 1: An illustration of SS set configuration for Scheduled cell and Scheduling cell for solution 1
For solution 2, the SearchSpace configuration for Scheduled Cell and Scheduling Cell are independent as shown in Figure 2. SS set#a, SS set#b and SS set#c can be different from SS set#x, SS set#y and SS set#z. UE can obtain parameters for SearchSpace configuration in PDCCH-config in Scheduled Cell, and then UE will monitor SS set#a, SS set#b or SS set#c in the current active BWP of Scheduling cell based on the parametersaccordingly.  It is noted that solution 2 has more concise and clear SearchSpace configuration, and it also has no ASN.1 change. Hence, we propose to select solution 2 and prepare the reply for the LS to RAN2. 
[image: ]
Figure 2: An illustration of SS set configuration for Scheduled cell and Scheduling cell for solution 2
Proposal 1: Prepare a reply for the LS to Inform RAN2 that RAN1 is acceptable for SearchSpace configuration of cross-carrier schedulingR1 is suggested to consider 2nd solution in R2-1816064 and send corresponding LS to R2 .
For solution 2, there are two different understandings from RAN2 point of views for the SS set parameters in Scheduled cell. The first aspect is that UE follows all other parameters other than nrofCandidates in a search space configured in scheduled cell, i.e., in scheduling cell UE applies the whole search space configuration of the scheduled cell. The second aspect is that UE follows the nrofCandidates in search space configured in scheduled cell, and uses the CORESET ID to find the associated CORESET in the Scheduling Cell, all other IEs are ignored. If RAN1 adopts solution 2, no matter which understanding will be adopted by RAN2, at least CORESET ID in the SearchSpace configuration of Scheduled Cell will be used to find the corresponding CORESET in Scheduling Cell. Hence, we propose to capture the following description in related RAN1 specification., and for other possibleFor other IEs in the SearchSpace configuration which may be useful applicable while UE performs cross-carrier scheduling can be further discussed. 
Proposal 2: Adopt the following TP for 38.213 and capture it in the LS to R2 if 2nd solution is adopted.
[bookmark: _Ref500595654][bookmark: _Toc525657916]10.1	UE procedure for determining physical downlink control channel assignment
<unchanged part omitted>


For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with  search space sets where, for each search space set from the  search space sets, the UE is provided the following by higher layer parameter SearchSpace:


 -	a search space set index , , by higher layer parameter searchSpaceId;





 -	an association between the search space set  and a control resource set  by higher layer parameter controlResourceSetId; If a serving cell is configured with a carrier indicator field by higher layer parameter CrossCarrierSchedulingConfig, the search space set for the serving cell is associated with control resource set of the scheduling cell based on higher layer parameter controlResourceSetId of the search space set for the serving cell.
<unchanged part omitted>
3. Conclusion
In this paper, we show our view on incoming LS in R2-1816064 and propose:
Proposal 1: R1 is suggested to consider 2nd solution in R2-1816064 and send corresponding LS to R2.
Proposal 2: Adopt the proposed TP for 38.213 and capture it in the LS to R2 if 2nd solution is adopted.
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