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1. Introduction
This contribution provides our views on UE features for Rel-18 MC enhancements. 
2. On UE feature for multi-cell scheduling with a single DCI
In RAN1 #112be [1], it is agreed that:

Agreement:
Introduce following FGs
	49. NR_MC_enh
	49-1
	Multi-cell PDSCH scheduling by DCI format 1_3 on a scheduling cell with same SCS between scheduling cell and cells in the set
	1) UE supports monitoring DCI format 1_3 for DL scheduling with same SCS between scheduling cell and cells in the set
[2) Scheduling cell is PCell if set of cells includes PCell, and scheduling cell is PCell or an SCell if set of cells includes only SCells.]
… …
7) HARQ feedback based on Type 1 HARQ codebook, FFS Type 2 HARQ codebook
8) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}
… …



For the following:
8) Supported co-scheduled cell indication schemes: Candidate value set of {FDRA field based, co-scheduled cell indicator field based, both}

During the RAN1 #112bis-e discussion [2, Question 2-6], companies seem to have different understanding on the “co-scheduled cell indicator field based” method about whether “repurposing of DCI bits” is required. 
[bookmark: OLE_LINK937]
Observation 1: During the RAN1 #112bis-e discussion [2, Question 2-6], companies seem to have different understanding on the “co-scheduled cell indicator field based” method about whether “repurposing of DCI bits” is required.

In the RAN1 #112bis-e email discussion of 38.212 draft CR for R18 MC enhancement [3], similar topic was brought up with the following two approaches:
· Approach 1 (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled, and then sufficient zeros are padded to the end of each DCI format corresponding to each cell combination to ensure same size across different cell combinations 
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations 
while there is no agreement yet on how to do the padding.

Observation 2: In the RAN1 #112bis-e email discussion of 38.212 draft CR for R18 MC enhancement [3], similar topic was brought up with the following two approaches:
· Approach 1 (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled, and then sufficient zeros are padded to the end of each DCI format corresponding to each cell combination to ensure same size across different cell combinations. 
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations. 
while there is no agreement yet on how to do the padding.

As R18 MC maintenance may not be treated in RAN1 #113, we think this zero-padding issue can be discussed under the R18 MC UE feature section.

Proposal 1: As R18 MC maintenance may not be treated in RAN1 #113, RAN1 to discuss this zero-padding issue under the R18 MC UE feature section.

To our understanding, taking Approach 1 is problematic as it imposes complex implementation for both gNB and UE side (gNB needs to do dynamic DCI bits arrangement and UE needs to do dynamic DCI parsing) as shown in Figure 1 (from [4]). Also, there is no clear benefit for Approach 1, as a reduced DCI size for Approach 1 compared to Approach 2 can only be obtained when the maximum number of co-scheduled cells is smaller than the number of cells configured in one set, while most of the time, there would be a co-scheduled cells indicator value pointing to all the cells configured in the set, as this is most efficient in reducing scheduling overhead.

[image: ]
Figure 1. An example of Approach 1 showing dynamic DCI bits arrangement/parsing from [4]

Observation 3: Taking Approach 1 is problematic as it imposes complex implementation for both gNB and UE side (gNB needs to do dynamic DCI bits arrangement and UE needs to do dynamic DCI parsing) as shown in Figure 1 (from [4]). 

Observation 4: There is no clear benefit for Approach 1, as a reduced DCI size for Approach 1 compared to Approach 2 can only be obtained when the maximum number of co-scheduled cells is smaller than the number of cells configured in one set, while most of the time, there would be a co-scheduled cells indicator value pointing to all the cells configured in the set, as this is most efficient in reducing scheduling overhead.

We hence have the following proposals:

Proposal 2: For implementation of the “co-scheduled cell indicator field based” method, RAN1 to agree on Approach 2 defined in [3]:
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations.

3. On UE feature for multi-carrier UL Tx switching
In last RAN1 meeting, FG49-Y was introduced to capture the following RAN1 agreement:

	Agreement
Confirm the working assumption with following updates
· (working assumption) If two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
· The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}]



	FG49-Y
	Components
	Consequence if the feature is not supported by the UE

	Minimum separation time for two uplink switching on more than 2 bands within any two consecutive reference slots
	If two uplink switchings are triggered and UL transmissions involved in the two uplink switchings are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time
· The minimum separation time is a maximum of X us and the switching gap required for the second uplink switching, and X us is reported with a candidate value set of {[0us], 500us}
· The reported value X is applied to both one TAG case and two-TAG case (if UE supports two-TAG case)
FFS: Note: If the UE reports [0us], the minimum separation time is not applied
	[two uplink switching cannot be triggered in two consecutive reference slots for UL transmissions on more than 2 bands]




The intention of “0us” was meant for the UE that doesn’t require “minimum separation time”, and it shouldn’t be captured as a UE capability. Even if “0us” is captured in FG49-Y, the interpretation of “0us” should be that: “If the UE reports [0us], the minimum separation time is not applied”

Proposal 3: For FG49-Y, if the UE reports 0us, the minimum separation time is not applied.

Another open issue with FG49-Y, is the expected UE behaviour if the UE didn’t report the feature. A UE doesn’t report FG49-Y, it implies the minimum separation time is not applied for the UE. 

Proposal 4: If the UE doesn’t report FG49-Y, the minimum separation time is not applied.

4. [bookmark: OLE_LINK203]Conclusion
In this contribution, we focus on the discussions on UE features for Rel-18 MC enhancements and have the following observations and proposals:

Observation 1: During the RAN1 #112bis-e discussion [2, Question 2-6], companies seem to have different understanding on the “co-scheduled cell indicator field based” method about whether “repurposing of DCI bits” is required.

Observation 2: In the RAN1 #112bis-e email discussion of 38.212 draft CR for R18 MC enhancement [3], similar topic was brought up with the following two approaches:
· Approach 1 (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled, and then sufficient zeros are padded to the end of each DCI format corresponding to each cell combination to ensure same size across different cell combinations. 
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations. 
while there is no agreement yet on how to do the padding.

Proposal 1: As R18 MC maintenance may not be treated in RAN1 #113, RAN1 to discuss this zero-padding issue under the R18 MC UE feature section.

Observation 3: Taking Approach 1 is problematic as it imposes complex implementation for both gNB and UE side (gNB needs to do dynamic DCI bits arrangement and UE needs to do dynamic DCI parsing) as shown in Figure 1 (from [4]). 

Observation 4: There is no clear benefit for Approach 1, as a reduced DCI size for Approach 1 compared to Approach 2 can only be obtained when the maximum number of co-scheduled cells is smaller than the number of cells configured in one set, while most of the time, there would be a co-scheduled cells indicator value pointing to all the cells configured in the set, as this is most efficient in reducing scheduling overhead.

Proposal 2: For implementation of the “co-scheduled cell indicator field based” method, RAN1 to agree on Approach 2 defined in [3]:
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations.

Proposal 3: For FG49-Y, if the UE reports 0us, the minimum separation time is not applied.

Proposal 4: If the UE doesn’t report FG49-Y, the minimum separation time is not applied.
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