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In last TSG-RAN1#105-e meeting, some agreements about group scheduling mechanisms for RRC_CONNECTED UEs in NR Multicast and Broadcast Services were made [1]. The new agreements were made as the following:
	Agreement:
Confirm the working assumption:
Keep the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS.
· FFS: Whether the G-RNTI is counted as “C-RNTI” or as “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH.


This contribution discusses group scheduling mechanisms for RRC_CONNECTED UEs in MBS.
Multicast service group scheduling mechanism
DCI format for multicast scheduling
In the last meeting, it was agreed that for group-common PDCCH of Rel-17 MBS, support at least two DCI formats. One DCI format (DCI format A) is based on DCI format 1_0 and the other DCI format (DCI format B) is based on DCI format 1_1or DCI 1_2. One open issue is that from a UE perspective, whether these two MBS DCI formats should be configured simultaneously or not.
Keeping the DCI size budget defined in Rel-15/16 will not increase UE’s cost and is beneficial for commercial deployment of NR MBS. Another issue is how to do DCI size alignment considering the DCI size budget is kept as “3+1”. 
One option is that the G-RNTI is counted as “C-RNTI” for DCI format A, its size should be aligned with the size of DCI 0_0/1_0 in CSS. For DCI format B, its size should be aligned with the size of DCI format 1_1/0_1 or 1_2/0_2 in USS. In addition, since the size of DCI format 1_1/0_1 or 1_2/0_2 in USS is UE-specific, the size of DCI format 1_1/0_1 or 1_2/0_2 in USS should be aligned with DCI format B by zero padding.
Another option is the G-RNTI is counted as “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH. Then it would be easier to do DCI size alignment. There is no need to configure two different MBS DCI formats with the same size for a UE simultaneously.
The next step to discuss is that the DCI size with G-RNTI should be counted in the “3” DCI size budget with “C-RNTI”, or counted in the “1” DCI size budget of “other RNTI”. 
DCI size budget and alignment
On one hand, G-RNTI is different from “C-RNTI”. On the other hand, group-common PDCCH DCI format is also different from other DCI formats with CRC scrambled by “other RNTI”, e.g., DCI format 2_x series, since group-common PDCCH is a scheduling DCI format, e.g., DCI format 1_0/1_1/1_2,but DCI format 2_x series will not be used for scheduling PDSCH.
If G-RNTI DCI size is counted in maximum “3”, for one UE, the G-RNTI DCI size should be aligned with other UEs in the same MBS group, and C-RNTI DCI size would be aligned with G-RNTI DCI size at meanwhile. If G-RNTI DCI size is counted in “1”, all the other DCI size i.e., DCI format 2_x series and G-RNTI DCI size should be aligned to the maximum DCI size among them.
Compared with the two options, considering the group-common PDCCH should re-use the current scheduling DCI formats, at least DCI format 1_0/1_2 and minimize the impact on other DCI format 2_x series and not introduce larger, we prefer the G-RNTI is counted as C-RNTI.
Proposal 1: The G-RNTI should be counted as C-RNTI when considering the “3+1” DCI size budget rule for group-common PDCCH.
For DCI format 1_0 with G-RNTI, one straightforward DCI size alignment method is that the DCI size should be equal to the size for DCI format 1_0 with C-RNTI monitored in a common search space, which is similar to Rel-15/16 Step 4A, which the FDRA filed of DCI format 1_0 with G-RNTI is according to CORESET0 or initial DL BWP.
Proposal 2: For DCI format 1_0 with G-RNTI, its DCI size should be equal to the size for DCI format 1_0 with C-RNTI monitored in a common search space.
After completing current Rel-16 DCI size alignment procure, USS DCI format 1_2/0_2 has the same DCI size. In order to minimize the spec impact, an additional DCI size alignment step 4D to align G-RNTI and C-RNTI DCI sizes should be added after step 4C. The step 4D only aligns the DCI size of 1_2/0_2 to be equal to G-RNTI DCI size, because the G-RNTI DCI size is the same among UEs and could not be modified. 
As the discussion above, some DCI fields are not needed in DCI format 1_2 with G-RNTI, this may cause G-RNTI DCI size is much smaller than C-RNTI DCI size. But the new DCI size alignment procedure 4D only allows the DCI size of DCI format 1_2 with C-RNTI to be aligned to be equal to the DCI size of DCI format 1_2 with G-RNTI, if DCI bits e.g., FDRA field bits in DCI format 1_2 with C-RNTI are truncated, some scheduling information will be lost. 
Proposal 3: The DCI size of DCI format 1_2 with C-RNTI should be aligned to be equal to the DCI size of DCI format 1_2 with G-RNTI after current steps in Rel-16 DCI size alignment procedure.
To solve this issue, one simple solution is the DCI size of DCI format 1_2 with G-RNTI should be configured by gNB, which is larger than the original calculation of bit length of DCI fields according to RRC configurations. For example, gNB would configure the G-RNTI DCI format 1_2 size to be equal to the maximum C-RNTI DCI format 1_2 sizes among UEs in one MBS group. Therefore, other UEs only need to pad zero bits to the C-RNTI DCI format1_2 to be aligned with G-RNTI DCI format 1_2 size without scheduling information loss.
[bookmark: _Hlk67579666]Proposal 4: The DCI size of DCI format 1_2 with G-RNTI should be configured by gNB, which is larger than the original calculation of bit length of DCI fields according to configurations. 
Conclusions
In this contribution, we discuss on group scheduling mechanisms for RRC_CONNECTED UEs in MBS. Based on the discussions, proposals are given as follows.
Proposal 1: The G-RNTI should be counted as C-RNTI when considering the “3+1” DCI size budget rule for group-common PDCCH.
Proposal 2: For DCI format 1_0 with G-RNTI, its DCI size should be equal to the size for DCI format 1_0 with C-RNTI monitored in a common search space.
Proposal 3: The DCI size of DCI format 1_2 with C-RNTI should be aligned to be equal to the DCI size of DCI format 1_2 with G-RNTI after current steps in Rel-16 DCI size alignment procedure.
Proposal 4: The DCI size of DCI format 1_2 with G-RNTI should be configured by gNB, which is larger than the original calculation of bit length of DCI fields according to configurations.
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