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1 Introduction

In the observation of Rel-18 NR_MC_enh WI being almost completed in RAN1, we would like to bring up the following two RAN1 agreements to the plenary attention (Note that the wording in blue is just for annotation but not part of agreement):

	Agreement

For a set of cells which is configured for multi-cell scheduling using DCI format 0_X and DCI format 1_X, support the following:  

· If table defining combinations of co-scheduled cells for the set of cells is configured, 

Co-scheduled cells identification method A1
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· an indicator in the DCI is included and points to one row of the table.
· The table is configured by RRC signaling for the set of cells.

· Separate tables are configured for downlink scheduling and uplink scheduling 

· The size of the indicator is equal to ceil(log2(N)), where N is the number of rows in the table.

· The max number of rows in the table is 16

Payload size determination method A2
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· The size of the per-cell Type 2 fields for each co-scheduled cell does not change according to the indicated co-scheduled cell combination

· The payload size of DCI format 1_X is derived by UE based on RRC configuration of the active BWP(s) of co-scheduled cell combinations within the set of cells.

· The payload size of DCI format 1_X is the same for the active BWP(s) of all the co-scheduled cell combinations and equal to the largest payload size among the active BWP(s) of all the co-scheduled cell combinations determined by the co-scheduled cell combination table. 

· The payload size of DCI format 0_X is derived by UE based on RRC configuration of the active BWP(s) of co-scheduled cell combinations within the set of cells.

· The payload size of DCI format 0_X is the same for the active BWP(s) of all the co-scheduled cell combinations and equal to the largest payload size among the active BWP(s) of all the co-scheduled cell combinations determined by the co-scheduled cell combination table.

· Otherwise, 

Co-scheduled cells identification method B1
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· The UE determines the actually scheduled cell(s) based on the FDRA field of each cell of the set of cells.

· For Type 0 FDRA, all 0s indicates the cell is not scheduled.

· For Type 1 FDRA, all 1s indicates the cell is not scheduled.
Payload size determination method B2
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· The size of the Type 2 fields for each cell does not change according to actually co-scheduled cells. 

· The payload size of DCI format 0_X is derived by UE based on RRC configuration of the active BWP(s) of all cells within the set of cells.
· The payload size of DCI format 1_X is derived by UE based on RRC configuration of the active BWP(s) of all cells within the set of cells.




and
	Agreement

Following is supported in Rel-18 multi-cell scheduling

· A UE can be configured one or multiple sets of cells with each set configured for multi-cell scheduling using DCI format 0_X/1_X. 

· Up to 4 sets of cells can be configured per PUCCH group.

· When multiple sets of cells are configured, 

· a cell in one set of cells can’t be included in another set of cells.

· n_CI value is independently configured for each set of cells.

· reference cell for counting DCI size and BD/CCE of DCI format 0_X/1_X is independently determined for each set of cells.

· search space configuration of DCI format 0_X/1_X is independently configured for each set of cells.
· DCI size of DCI format 0_X is independently determined for each set of cells. 

· DCI size of DCI format 1_X is independently determined for each set of cells.

· The multiple sets of cells can be scheduled by DCI format 0_X/1_X from different scheduling cells. 

· Up to N sets of cells can be configured and respectively scheduled by DCI format 0_X/1_X from a same scheduling cell. 

· The value of N is reported as UE capability.

· An indicator is included in the DCI to indicate the scheduled set of cells,

· The size of the indicator is equal to ceil(log2(N)), where N is the number of sets of cells.

· Unique n_CI value is configured for each set of cells.


The first agreement above enforces two different UE procedure behaviors in the “if” branch and “otherwise” branch, respectively. The two procedures were competitive to each other in RAN1 discussion and each of the two has its own pros and cons. Finally the both entered into agreement as a compromise to get the further debate out of the way and to save RAN1 time for completing WI in time. However, we do not think this dual-procedure could be an efficient implementation in either specification or UE implementation. One single procedure should be in place. 
The second agreement above, with its highlighted bullet, opens a door to a case that is not likely favored in Rel-18 but meanwhile not excluded by explicit RAN1/RANP conclusion. 
In this contribution, we give our detail views for the above two RAN1 agreements. 

2 About 1st RAN1 agreement in Introduction  
According to RAN1 discussion, the advantage of “if” branch procedure comes from “co-scheduled cell identification method A1”, which is able to tell UE via the co-scheduled cell table that there are never more than m co-scheduled cells (e.g., m=3) at any co-scheduling instance so that the DCI payload size does not need to be larger than what is necessary to hold m co-scheduled cells in the payload, which is beneficial for payload overhead saving. On the other hand, the major concern for “if” branch goes to “payload size determination method A2”. With method A2, the information of where a DCI field starts and how long it lasts in the payload would not be as straight-forward to obtain as in legacy logic – these information would depend on a specific co-scheduled cells combination as defined by each row of the configured table. In other words, such information is no longer deterministic but hypothesis dependent, which can be far from UE implementation friendly. This issue was also referred in RAN1 discussion as “DCI payload re-purposing”. 

In contrast, the major disadvantage in “otherwise” branch is due to “co-scheduled cell identification method B1”, where the FDRA fields from all cells in the configured co-scheduled cell set serve as an implicit bitmap to indicate which cell is actually co-scheduled. Because there is no other semi-static RRC configuration (such as co-scheduled cell table in method A1) giving further information on number of co-scheduled cells in the DCI, which needs to be the common knowledge between gNB and UE for DCI decoding, the most straight-forward choice for this common knowledge of number of cells is the number of configured cells (e.g., 4) in the corresponding co-scheduled cell set. This unfortunately means the system needs to pay extra DCI payload overhead when the gNB chooses to never co-schedule more than a smaller number (e.g., 3) of cells in its dynamic run. On the positive side, although the RAN1 agreement does not make it clear what the “payload size determination method B2” exactly is, this “method B2” is supposed to be able to avoid the “DCI payload re-purposing issue” as generated in “if” branch. 

It can be seen that neither “if” branch nor “otherwise” branch is perfect. Having both in specification does not make either one better but gets the whole thing even worse, since now the specification needs to pay double costs on specification complexity and maintenance. It also brings up double efforts in UE capability discussion. If one of branch procedures becomes eventually mandatory in UE capability, it is kind of unlikely for UE implementation to realize the other one across the market, which makes the double specification complexity within two branches for nothing and therefore meaningless. 

So we propose to ask RAN plenary to consider consolidate the selective “if-otherwise” procedures in the 1st RAN1 agreement into one single non-selective procedure. Given the disadvantages in the two branch procedures are tied to A2 and B1, we believe a combination of A1+B2 makes more sense than A1+A2 and B1+B2, though we can also accept B1+B2 as a second preference followed by A1+A2.      

Proposal 1: RANP is to revise the concerned RAN1 agreement into one of following formulations. 

· Opt-1: keep “if”-procedure and drop “otherwise”-procedure.
· Opt-2: keep “otherwise”-procedure and drop “if”-procedure. 
· Opt-3: Combine the co-scheduled cell identification in “if”-procedure and the payload size determination in “otherwise”-procedure. 
3 About 2nd RAN1 agreement in Introduction
The 2nd RAN1 agreement in the Introduction section allows that “The multiple sets of cells can be scheduled by DCI format 0_X/1_X from different scheduling cells”. It was not made clear whether a cell (say cell x) can be a scheduled cell in one co-scheduled cell set and meanwhile a scheduling cell for another co-scheduled cell set, as shown in Figure 1 below for an example where such cell x is cell-1. 
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Figure 1 Undesired example of different co-scheduled cell sets having different scheduling cells for a UE
The following RAN #97 conclusion excludes the case that cell-1 is P(S)Cell.   

	Conclusion: 

− Following is excluded from multi-cell PDSCH/PUSCH scheduling in Rel-18. 

· PCell schedules multiple cells by DCI format 0_X/1_X when a sSCell is configured to schedule PCell


Besides cell-1 being P(S)Cell, we think the case of cell-1 being a SCell should also be excluded from Rel-18, because RAN1 never agreed a SCell (other than sSCell defined in Rel-17) can be configured as a scheduling cell and a scheduled cell at the same time and the RAN2 RRC specification does not support this either. Meanwhile, it is also against current Rel-17 DSS framework for cell-1 to be an sSCell. That is to say, it may require lots of RAN1/RAN2 discussions to support cell-1 being such a special SCell as shown in Figure 1, even if cell-1 is restricted to never be simultaneously a scheduling cell and scheduled cell in dynamic real time. So what Figure 1 shows in general should not be supported in Rel-18 at all, which we also believe to be almost a common understanding in RAN1. Unfortunately there seems no explicit RAN1/RANP conclusion to exclude it from Rel-18.      

Proposal 2: RANP concludes the following is NOT supported in Rel-18 MC-Enh.
· From UE perspective, one cell is configured as a scheduled cell in one co-scheduled cell set and meanwhile is configured as the scheduling cell for a different co-scheduled cell set. 
4 Conclusion

This contribution is concluded with following proposals. 

Proposal 1: RANP is to revise the concerned RAN1 agreement into one of following formulations. 

· Opt-1: keep “if”-procedure and drop “otherwise”-procedure.
· Opt-2: keep “otherwise”-procedure and drop “if”-procedure. 
· Opt-3: Combine the co-scheduled cell identification in “if”-procedure and the payload size determination in “otherwise”-procedure. 
Proposal 2: RANP concludes the following is NOT supported in Rel-18 MC-Enh.

· From UE perspective, one cell is configured as a scheduled cell in one co-scheduled cell set and meanwhile is configured as the scheduling cell for a different co-scheduled cell set. 
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