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1. Overall Description:
RAN1 would like to thank RAN2 for the LS on the search space of cross-carrier scheduling. RAN1 discussed the potential directions provided by RAN2 in the LS, and accordingly, has the following feedback on the analysis of the solutions and the preferred solution from RAN1 perspective.
RAN1’s analysis of the two potential directions provided by RAN2:
	Two potential directions, both of which can be done without ASN.1 change: 
1) Solution without ASN.1 change suggested by RAN1:
· [bookmark: _Hlk525832522]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.

2) 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. 
[bookmark: _GoBack]There are basically two understandings of solution2 in RAN2:
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK58][bookmark: OLE_LINK59]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.
· [bookmark: OLE_LINK16][bookmark: OLE_LINK17]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, similar to solution1

In short summary, the main difference of the two above solutions 
· Solution1: UE uses the same ID for linkage of the search spaces configured in scheduled and scheduling cell, and ignores the CORESET ID configured in the scheduled cell
· Solution2: UE uses the CORESET ID configured in the scheduled cell, to point to the same CORESET ID configured in the scheduling cell, while the two above understandings are to be discussed.



In Solution1, UE-specific SearchSpaces are configured in each BWP of the scheduled cell and each BWP of the scheduling cell. While monitoring a SearchSpace with ID#X in the active BWP of the scheduling cell, nrofCandidates as configured in this SearchSpace refers to the number of PDCCH candidates for the scheduling cell, and nrofCandidates as configured in a SearchSpace with the same ID#X in the active BWP of a scheduled cell refers to the number of PDCCH candidates for that scheduled cell. Considering the fact that search space configuration is per BWP, the configuration of SearchSpace with the same ID#X in the active BWP of a scheduled cell should be guaranteed. To guarantee this, the network has the following two options: 
· Either the network has to repeat each search space ID of the scheduling cell in all configured BWPs of scheduled cell. This implies that the number of PDCCH candidates for all configured BWPs of scheduled cell should be the same. This loses the search space configuration flexibility which is in contrary to the original intention of search space configuration per BWP. Also, the redundant repeated configuration of the same search space in all configured BWPs of scheduled cell is not preferred due to large RRC signaling overhead;
· Or the network has to switch the active BWP of the scheduled cell to a BWP that is configured with a SearchSpace with the same ID#X to match the search space ID of the scheduling cell if the SearchSpace with the same ID#X is not configured in the active BWP of a scheduled cell. However, the BWP switching to match the search space ID of scheduling cell and the scheduled cell is not expected from RAN1 perspective.
In Solution 2, the SearchSpace configured in the scheduled cell points to the CORESET ID of the CORESET that is configured in the scheduling cell. It should be noted that from RAN1 perspective, the associated CORESET of a configured SearchSpace of a BWP should be fully contained in frequency in the BWP. Based on this restriction, the SearchSpace in the active BWP of the scheduled cell should point to the CORESET ID#Y of a CORESET that is contained in the active BWP of the scheduling cell. To guarantee this, the network has two options:
· Either the network has to configure a SearchSpace associated with the CORESET having CORESET ID#Y in all configured BWPs of scheduling cell. This implies that all configured BWPs of the scheduling cell should contain in frequency the CORESET with CORESET ID#Y. This restriction is in contrary to the BWP configuration flexibility and is not preferred from RAN1 perspective;
· Or the network has to switch the active BWP of the scheduling cell to a BWP that is configured with a SearchSpace associated with the CORESET having CORESET ID#Y to match the CORESET ID pointed to by the scheduled cell if a SearchSpace associated with the CORESET having CORESET ID#Y is not configured in the active BWP of a scheduling cell. However, the BWP switching to match the CORESET ID of scheduling cell and the scheduled cell is not expected from RAN1 perspective.

RAN1’s answers to the questions on the general issues in the LS:
· [bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK21][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31]For the configuration of search space, the related IEs PDCCH-Config, controlResourceSet and search space are to be configured in scheduled cell, besides nrofCandidates it is beneficial for RAN2 to know which parameters inside the configuration are useful, e.g. tci-PresentInDCI
Answer:
· For the IE PDCCH-Config for the scheduled cell, the fields downlinkPreemption, tpc-PUCCH, tpc-PUSCH and tpc-SRS are not needed. Only controlResourceSetToAddModList, controlResourceSetToReleaseList, searchSpacesToAddModList and searchSpacesToReleaseList are needed. 
· For the IE controlResourceSet for the scheduled cell, only the field tci-PresentInDCI and controlResoruceSetId are needed.
· 	For the IE searchSpace for the scheduled cell, only the field nrofCandidates and searchSpaceId are needed.

· [bookmark: OLE_LINK42][bookmark: OLE_LINK43]Since SearchSpaces and CORESETs are configured “inside a BWP” which is configured inside a Serving Cell, SearchSpaces belong unambiguously to a BWP of the scheduled cell, and SearchSpaces with same ID or CORESETs belong unambiguously to a BWP of the scheduling cell. Therefore, a UE will acquire DCI for a cross-carrier scheduled cell if the BWP of the SearchSpace/CORESET on the scheduling cell is active. But it is questionable if the search space configured on a BWP of the scheduled cell is to be used by scheduling cell, whether this BWP configured with the search space should always be activated in the scheduled cell.
Answer: The issue pointed out by RAN2 is also identified by RAN1. The problem is due to the fixed search space ID linkage between the scheduling cell and the scheduled cell in Solution 1 and due to the CORESET ID linkage between the scheduling cell and the scheduled cell in Solution 2. RAN1 discussed the issue and provided a solution to avoid it. 

Feedback on any other related issues identified in RAN1:
The related issues identified in RAN1 for both solutions are pointed out in the above analyses.

Preferred solution from RAN1 perspective:
Based on the above analysis, a modified Solution1 without fixed search space ID linkage of scheduled cell and scheduling cell is preferred from RAN1 perspective. Specifically, if only one search space of the scheduled cell is configured in the PDCCH-Config of each configured BWP of the scheduled cell, the IE nrofCandidates configured in the SearchSpace of the active BWP in the scheduled cell is used in the active BWP of the scheduling cell for cross carrier scheduling.

2. Actions:
To TSG RAN WG2
RAN1 would like ask RAN2 to take the above information into account for the configuration of search space in the scheduled cell.

3. Date of Next TSG-RAN WG1 Meetings:	
TSG RAN WG1 Meeting AH-1901                                               21 – 25 January 2019	         Taipei
TSG RAN WG1 Meeting 96	         25 February– 1 March 2019 Athens, Greece

