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1. Introduction
In RAN1#97, following agreements were made for PDCCH enhancements for URLLC [1]:
	Agreements:
· Support configurable TDRA table as in Rel-15 DCI format 1_1 (i.e. 0, 1, 2, 3 or 4 bits for time domain resource assignment) for the DL DCI format scheduling Rel-16 URLLC
Agreements:
Support at least resource allocation type 1 for frequency domain resource assignment for the DCI format scheduling Rel-16 DL URLLC with one of the following modifications compared to Rel-15: 
· Option 1: a single configurable scheduling granularity applicable for both the starting point and length indication
· Alt.1: The scheduling granularity reuses the RBG sizes for RA 0 and can be configured between configuration 1 and 2 as in Rel-15
· Alt. 2: A new RRC parameter to configure the scheduling granularity  
· Option 2: Separate configurable starting point granularity and length indication granularity 
Agreements:
Take the following framework as the working assumption for defining the limit on the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span: 
· PDCCH monitoring span follows the definition in UE feature 3-5b as a starting point  
· FFS whether any modification needed  
Agreements:
· The per-CC limit on the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span for a certain combination (X, Y, ) is C
· FFS aspects related to UE capability
· FFS the limit C on the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span is same or different across different spans within a slot 
· Example of combinations as shown in the following table:
· FFS the value of C
· Companies are encouraged to report the potential aspects that have impact on the value of C 
	
	X
	Y
	C

	
	
	
	=0
	=1
	=2
	=3

	Combination 1
	
	
	
	
	
	

	Combination 2
	
	
	
	
	
	

	…
	
	
	
	
	
	

	Note: 
· The table here doesn’t mean increased PDCCH monitoring capability is supported for all SCS. N/A can be filled in the corresponding cell for the SCS not applicable 


· FFS interaction with Rel-15-based limitation, e.g., whether to increase the limit for PDCCH monitoring case 1 under the increased PDCCH monitoring capability on the maximum number of non-overlapped CCEs per slot for channel estimation  



In this contribution we provide our views on the necessary  PDCCH enhancements for URLLC.

2. DCI format(s)
2.1	DL DCI format
The DCI format(s) for URLLC should enable various DCI sizes with configurable fields/field sizes according to higher-layer configuration. Possible DL DCI for URLLC is summarized in Table 1. Here, already agreed fields and its size are highlighted in red.
Table. 1	Possible DL DCI format for URLLC.
	Field
	Size
	Note (our view)

	Identifier
	1
	

	Carrier indicator
	0 or 1 or 2 or 3
	Should not only be 0 or 3 bits for flexibility

	BWP indicator
	0 or 1 or 2
	

	FDRA
	Point 1
	See discussion below.

	TDRA
	Point 2
	See discussion below.

	VRB-to-PRB mapping
	0 or 1
	

	PRB bundling size indicator
	0 or 1
	

	Rate-matching indicator
	0 or 1 or 2
	

	ZP CSI-RS indicator
	0 or 1 or 2
	

	MCS
	Point 3
	See discussion below.

	NDI
	1
	

	RV
	0 or 1 or 2
	It is relatively easy to realize variable field size

	HPN
	0 or 1 or 2 or 3 or 4
	It is relatively easy to realize variable field size

	DAI related
	Point 4
	

	TPC command
	2
	

	PUCCH resource indicator
	0 or 1 or 2 or 3
	It is relatively easy to realize variable field size

	PDSCH-to-HARQ timing indicator
	0 or 1 or 2 or 3
	

	Antenna ports
	0 or 1 or 2 or 3 or 4 or 5 or 6
	Should not only be 4 or 5 or 6 bits for flexibility

	Transmission configuration indication
	0 or 1 or 2 or 3
	Should not only be 0 or 3 bits for flexibility

	SRS request
	0 or 1 or 2 or 3
	Should not only be 2 or 3 bits for flexibility

	[CBGTI]
	[0 or 2 or 4 or 6 or 8]
	FFS: whether CBG is supported

	[CBGFI]
	[0 or 1]
	FFS: whether CBG is supported

	DMRS sequence initialization
	0 or 1
	

	[Repetition factor]
	Point 5
	See the discussion below.

	[Priority indicator]
	Point 6
	See the discussion below.

	Padding bits, if any
	
	

	Total payload
	
	



In general, most of the fields should be configurable based on the higher-layer configuration. Assuming some fields, e.g., ‘Identifier’ ‘NDI’, ‘TPC command’ have fixed number of bits, the total DCI size can be 4 + FFS bits, where the FFS depends on further clarifications on Points 1 – 6. Besides, we suggest 3 bits for the maximum field size of ‘Carrier indicator’ rather than 2 bits in order to accommodate more flexibility on achievable performance. Note that we assume DL DCI format for URLLC data does not support two TBs by one DL DCI. Hence, following proposal is made.
Proposal 1:
· Agree Table 1 for further discussion of DL DCI format.
· Enable the sizes of ‘Carrier indicator’, ‘RV’, ‘HPN’, ‘Antenna ports’, ‘Transmission configuration indication’, ‘SRS request’ to be flexibly configurable.
· The DL DCI format schedules no more than one transport block.


Point 1: FDRA
In the last meeting, supporting at least resource allocation type 1 with one of the following modifications was agreed.
· Option 1: a single configurable scheduling granularity applicable for both the starting point and length indication
· Option 1-1 (Alt.1): The scheduling granularity reuses the RBG sizes for RA 0 and can be configured between configuration 1 and 2 as in Rel-15
· Option 1-2 (Alt.2): A new RRC parameter to configure the scheduling granularity  
· Option 2: Separate configurable starting point granularity and length indication granularity

Option 1-1 is the simplest from spec impact perspective. Option 1-2 has more flexibility in terms of resource allocation than option 1-1 due to dynamic change of granularity by RRC. This is beneficial for different service type, which would require different resource allocation granularity. While additional RRC signalling is required for option 1-2. For both option 1-1 and option 1-2, as shown in Fig. 1, resource would be wasted due to granularity size in case that UE multiplexes eMBB and URLLC traffic with different granularity. For example, if we assume that RA type 0 with  is configured for eMBB traffic and RA type 1 with  is configured for URLLC traffic, there are some resources not available for URLLC.
Option 2 brings high resource utilization by finer granularity for starting indication than that for length indication. This solves the resource wasting issue in option 1-1 and 1-2. 
Above analysis is summarized in Table 2.

[image: ]
Fig. 1 resource wastage in case of eMBB/URLLC multiplexing

Table. 2	Comparison of potential options for RA type 1 for Rel-16 DCI format.
	
	Option 1-1
	Option 1-2
	Option 2

	Pros
	· Smallest spec impact
	· More flexible granularity
· Can dynamically change RBG by RRC
	· High resource utilization with finer granularity for starting indication

	Cons
	· Coarser granularity may lead to excessive resource allocation 
· In case of eMBB/URLLC multiplexing, resource would be wasted due to RBG size.
	· RRC signaling overhead 
· In case of eMBB/URLLC multiplexing, resource would be wasted due to RBG size. 
	· RRC signaling overhead 





From the above options, options 2 is more preferred compared to option 1-1 and 1-2 from efficient resource usage perspective, especially when UE multiplexes eMBB and URLLC traffic.
Proposal 2:
· Adopt option 2 for FDRA type 1 for Rel-16 DCI format.

Besides, whether to support RA type 0 in addition to RA type 1 needs to be discussed. We analyse RA type 0 and RA type 1 from the following three aspects: 1) Potential bit reduction, 2) Scheduling flexibility, 3) resource usage efficiency in case of eMBB/URLLC multiplexing.

1) Potential bit reduction
Equations for bit width size of FDRA field in each RA type are summarized in the following. Besides, bit width sizes in each RA type are shown in Table 3 based on the equations.

a. Type 0 (Rel-15):

b. Type 1 (Rel-15):

c. Type 0 with K

Note: here  is assumed to be 0.
d. Type 1 with RBG granularity for both starting point and length


e. Type 1 with PRB granularity for starting point and RBG granularity for length


Table. 3	Bit width size of FDRA fields in each RA type.
	BWP size (RB)
	52
	106
	264

	a. Type 0, Config. 1 (Rel-15)
	13
	14
	17

	a. Type 0, Config. 2 (Rel-15)
	7
	7
	17

	b. Type 1 (Rel-15)
	11
	13
	16

	c. Type 0, Config. 1 with K=2
	7
	7
	9

	c. Type 0, Config. 2 with K=2
	4
	4
	9

	d. Type 1, Config. 1
	7
	7
	8

	d. Type 1, Config. 2
	5
	5
	8

	e. Type 1 with S: 1PRB, L:RBG=4
	10
	12
	15

	e. Type 1 with S: 1PRB, L:RBG=8
	9
	11
	14

	e. Type 1 with S: 1PRB, L:RBG=16
	8
	10
	13



Based on the analysis, in Rel-15, type 0 with configuration 2 has smaller bit size on small BWP and type 1 has smaller bit size on high BWP. On the contrary, type 0 with configuration 2 multiplied by K=2 and type 1 with RBG granularity (RBG=16RBs) for both indicators can achieve highest reduction in bit width size across almost all the BWP sizes. Thus, from bit reduction perspective, both RA types are feasible.

2) Scheduling flexibility
RA type 0 has more scheduling flexibility compared to RA type 1. This is because it allows both continuous and non-continuous resource allocation by its bitmap-based scheduling, while RA type 1 only allows continuous resource allocation by its RIV based scheduling. In the case that gNB schedules URLLC with small data size to UE, non-continuous resource allocation is desirable to achieve the frequency diversity gain. in addition, non-continuous resource allocation can improve the spectrum efficiency by enabling the use of non-continuous resource. 

3) Efficient Resource usage in case of eMBB/URLLC multiplexing
As described above, resource wastage happens with some combination of RA types and configurations. In case that type 0 is applied to both traffic types, e.g. eMBB and URLLC, if different RBG size is allowed for different traffic type, resource may be wasted as shown in the Fig. 2. As an example, it is assumed that BWP size is 32 and configured RA types are RA type 0 (Config. 1) and RA type 0 with K=2 (Config. 2) for eMBB and URLLC, respectively. In this case, gNB cannot allocate the 6 PRBs and thus, resource would be wasted. On the other hand, type 1 with modification (option 2) will not lead to problem in case of multiplexing with type 0 and type 1. In summary, we believe that it is better to support both RA types depending on situation.

[image: ]
Fig. 2 resource wastage in case of eMBB/URLLC multiplexing
Proposal 3:
· Support FDRA type 0 with modification for Rel-16 DCI format.

Point 2: TDRA 
It was agreed that to support configurable TDRA table as in Rel-15 DCI format 1_1 for DL DCI format scheduling Rel-16 URLLC. Here, we describe the scheduling granularity of TDRA for the URLLC traffic. Finer time domain scheduling granularity compared to Rel-15 definition is beneficial for URLLC traffics. From characteristic of URLLC traffic, two aspects should be considered for the reference point; one is immediate transmission, another is flexibility of starting symbol. For the immediate transmission, it is preferable that the gap in time domain between PDSCH and PDCCH scheduling the PDSCH is small in order to meet the strict latency requirement. Flexibility of starting symbol should also be important in terms of the latency requirement. For example, when two symbol PDSCH is scheduled to a UE, it is better that the UE has different SLIVs which indicate different starting symbol with same length. However, it requires larger number of rows in its SLIV table to accommodate various SLIVs, which leads to increasing in bit width. Therefore, it is promising to change the scheduling granularity from slot to finer granularity in order to reduce entries of TDRA field.
As examples of finer granularities, sub-slot boundary and starting/ending symbol of CORESET are proposed by some companies at the last meeting [2]. Considering the two aspects above, starting symbol of CORESET is suitable for the reference point for URLLC traffics.
Proposal 4:
· Starting symbol of CORESET is used as the reference point of time domain resource assignment.

Point 3: MCS
MCS field has always 5 bits in the current DCI formats. For some particular use-cases, such wide range of MCS values may not be necessary. Therefore, it is possible to make it also be configurable as other fields. For MCS field, unlike other fields, it is necessary to take into account that there are some values indicated as “reserved”, which are used for re-transmission. Even if the number of bits of the MCS field is reduced, it is necessary to enable having the reserved values for flexibility of resource allocation for re-transmission.
Proposal 5:
· Consider how/whether to reduce the size of MCS field.
· The values indicated as “reserved” should be kept even if the number of bits of the MCS field is reduced.

Point 4: DAI related
In a DCI format 1_0, the DAI has 2 bits. In a DCI format 1_1, the DAI has 4 bits for dynamic CB with multiple serving cells and has 2 bits for dynamic CB with single serving cell; otherwise no DAI field. Same as for DAI in the UL grant, it should be necessary to design the DAI field taking into account that URLLC PUSCH may or may not include HARQ-ACK for URLLC and/or HARQ-ACK for eMBB. The overall design should first be discussed/agreed in the agenda for UCI enhancements.

Point 5: Repetition factor
For PDSCH, there has been no discussion on potential enhancements of repetitions. Nevertheless, we consider that the enhancement agreed for PUSCH should also be applicable to PDSCH. Whether/How the repetition factor should be indicated by the DCI also depends on the outcome of the discussion for PUSCH enhancements.

Point 6: Priority indication
Depending on the outcome of the discussion for intra-UE multiplexing/prioritization, it may or may not be necessary to introduce an explicit indication field for priority in the scheduling DCI. Same as most of the other fields, this field size should be configurable including zero-bit. The maximum number of bits can be 1.
Proposal 6:
· Discuss the fields for ‘downlink assignment index’, ‘repetition factor’, and ‘priority indicator, after following aspects are progressed.
· UCI enhancements: HARQ-ACK feedback for resource collision between PDSCH vs PDSCH
· PUSCH enhancements: whether/how to indicate the repetition factor of a PDSCH transmission
· Intra-UE mux/prioritization: whether/how to indicate priority of multiple transmissions

2.2	UL DCI format
The DCI format(s) for URLLC should enable various DCI sizes with configurable fields/field sizes according to higher-layer configuration. Possible UL DCI format for URLLC is summarized in Table 4. Here, already agreed fields and its size are highlighted in red.
Table. 4	Possible UL DCI format for URLLC.
	Field
	Size
	Note (our view)

	Identifier
	1
	

	Carrier indicator
	0 or 1 or 2 or 3
	Should not only be 0 or 3 bits for flexibility

	UL/SUL indicator
	0 or 1
	

	BWP indicator
	0 or 1 or 2
	

	FDRA
	Point 1
	See discussion below.

	TDRA
	Point 2
	See discussion below.

	FH flag
	0 or 1
	

	MCS
	Point 3
	See discussion below.

	NDI
	1
	

	RV
	0 or 1 or 2
	It is relatively easy to realize variable field size

	HPN
	0 or 1 or 2 or 3 or 4
	It is relatively easy to realize variable field size

	DAI related
	Point 7
	See discussion below.

	TPC command
	2
	

	SRS resource indicator
	0 or 1 or 2
	

	Precoder info and no. layers
	0 or 1 or 2
	

	Antenna ports
	0 or 1 or 2 or 3 or 4 or 5
	

	SRS request
	0 or 1 or 2 or 3
	Should not only be 2 or 3 bits for flexibility

	CSI request
	0 or 1 or 2 or 3 or 4 or 5 or 6
	

	CBGTI
	0 or 2 or 4 or 6 or 8
	

	PTRS-DMRS association
	0 or 2
	

	Beta-offset indicator
	0 or 1 or 2
	

	DMRS sequence initialization
	0 or 1
	

	UL-SCH indicator
	0 or 1
	Should not only be 1 bit for flexibility

	[Repetition factor]
	Point 8
	See the discussion below.

	[Priority indicator]
	Point 6
	See the discussion below.

	Padding bits, if any
	
	

	Total payload
	
	



As well as DL DCI format, most of the fields should be configurable based on the higher-layer configuration. Assuming some fields, e.g., ‘Identifier’ ‘NDI’, ‘TPC command’, ‘UL-SCH indicator’ have fixed number of bits, the total DCI size can be 4 + FFS bits, where the FFS depends on further clarifications on Points 1 – 8.
Proposal 7:
· Agree Table 1 for further discussion of UL DCI format.
· Enable the sizes of ‘Carrier indicator’, ‘RV’, ‘HPN’, ‘SRS request’ to be flexibly configurable.

On FDRA, TDRA, MCS, and priority indicator, the discussions already presented in Section 2.1 are directly applied. In the following, point 7 and point 8 are discussed.

Point 7: DAI related
In a DCI format 0_0, the DAI is not included. In a DCI format 0_1, the DAI has 1 bit for semi-static CB, while it has 2 or 4 bits for dynamic CB (4 bits is for two HARQ-ACK sub-codebooks). It should be necessary to design the DAI field taking into account that URLLC PUSCH may or may not include HARQ-ACK for URLLC and/or HARQ-ACK for eMBB. The overall design should first be discussed/agreed in the agenda for UCI enhancements.

Point 8: Repetition factor
Depending on the outcome of the discussion for PUSCH enhancements, it may or may not be necessary to introduce an explicit indication field for repetition factor in the scheduling DCI. Same as most of the other fields, this field size should be configurable including zero-bit. The maximum number of bits can be 2 or 3.
Proposal 8:
· Discuss the fields for ‘downlink assignment index’, ‘repetition factor’, and ‘priority indication’, after following aspects are progressed.
· UCI enhancements: resource collision between HARQ-ACK vs PUSCH
· PUSCH enhancements: whether/how to indicate the repetition factor of a PUSCH transmission
· Intra-UE mux/prioritization: whether/how to indicate priority of multiple transmissions


3. DCI size alignment between new DCI format for Rel-16 and Rel-15 DCI format
In the case that new DCI format(s) for Rel-16 is introduced, whether and how to align the DCI size with other existing DCI format sizes has to be discussed. Two aspects including DCI size budget and BD complexity need to be considered. In Rel-15, UE can have up to 4 DCI format sizes per serving cell in its budget and among the 4 DCI format sizes, up to 3 sizes can be for C-RNTI (a.k.a for UE unicast data scheduling). In detail, UE can monitor DCIs for 0_0 and 1_0, for 0_1, for 1_1, and for 2_x at the same time. Regarding BD complexity, different DCI sizes will lead to the increase of the number of BD. 
If the Rel-16 DCI size is not aligned with other DCI formats, the number of monitored DCI sizes exceeds the current budget when UE simultaneously receives DCI for eMBB and URLLC data. In addition, even if the DCI budget is enhanced to accommodate more DCI sizes, it will lead to increasing in BD complexity. Thus, it would be better to adopt DCI size alignment of the new Rel-16 DCI with fallback or non-fallback DCI. In Rel-15, size alignment by padding or truncating of frequency domain resource assignment field can be reused to align the size for Rel-16 DCI with fallback or non-fallback DCI.
Proposal 9:
· It is preferred that Rel-16 DCI format(s) size for URLLC is the same as the size of fallback and/or non-fallback DCI format(s).

How to differentiate DCI formats if the size of the Rel-16 DCI format is aligned with that of Rel-15 DCI needs to be discussed. Based on companies’ contributions to previous meetings [3], the following options have been identified:
· By different CORESETs or search spaces 
· By explicit indication in DCI
· By RNTI 
All the options above are feasible. Differentiation by different search space has some benefits of simple operation and enabling separate procedures between the eMBB and URLLC, while different search space way may increase the number of BDs. Whether this becomes problematic depending on the enhancements on BD capability. For DCI indication, DCI overhead will be a concern. Increasing the number of RNTIs increase false-alarm rate. From above analysis, we currently slightly prefer to use different search space to differentiate Rel.15 and Rel.16 DCI format(s).
Proposal 10:
· Slightly prefer to use different search space for differentiation of size aligned new DCI format and Rel.15 DCI format(s).

4. Increased PDCCH monitoring capability
For the Rel.15 NR, the limits of PDCCH BDs/CCEs are specified as following:
	

Table 10.1-2: Maximum number of monitored PDCCH candidates per slot for a single serving cell as a function of the subcarrier spacing value  kHz, 
	

	
Maximum number of monitored PDCCH candidates per slot and per serving cell 

	0
	44

	1
	36

	2
	22

	3
	20





Table 10.1-3: Maximum number of non-overlapped CCEs per slot for a single serving cell as a function of the subcarrier spacing value  kHz, 
	

	
Maximum number of non-overlapped CCEs per slot and per serving cell 

	0
	56

	1
	56

	2
	48

	3
	32






Regarding the combination (X,Y,), at least 4 PDCCH monitoring occasions (MO) and 2 MOs per slot are needed to satisfy the 1ms latency target for SCS=15kHz and SCS=30kHz, respectively based on the analysis in [4].  As for SCS=60kHz and 120kHz, 1MO per slot seems enough to achieve 1ms latency due to short symbol duration assuming that TDD pattern for 120kHz is [D,D,D,D,D,D,F,F,U,U,U,U,U,U]. In addition, UE needs to monitor at least 1 DL assignment and 1 UL grant in each MO, the aggregation levels (AL) are assumed to be 16 in order to achieve the high reliability.
In case of (X,Y, )=(2,2,), there are 7 spans per slot, so that UE can monitor at least 7 MOs per slot. For SCS=15kHz, UE can achieve the latency requirement with this combination, assuming each MO, UE monitors either DL DCI or UL DCI for URLLC in addition to one Rel.15 DCI format (e.g. group common DCI). Therefore, the required maximum number of non-overlapping CCEs (C) per span becomes 32. In the same manner, C can be calculated for other SCSs.
In case of (X,Y, )=(4,3,), there are 3 MOs per slot. Compared with the  (X,Y, )=(2,2,), doubled number of (X,Y, )=(2,2,0) can be the starting point but it may not exceed Rel-15 limitation. Thus, C would be 64 or 56. For other SCSs, C can be obtained by same manner as (X,Y, )=(2,2,).
In case of (X,Y, )=(7,2,), there are 2 MOs per slot. Since the required number of MO is 4 per slot uniformly for SCS=15kHz, UE cannot achieve the 1ms latency requirement with this combination. In the same manner as (X,Y, )=(4,3,0), C would be 128 or 112. For SCS=30kHz, since the required number of MO is 2 per slot, UE can meet the latency requirement. However, UE needs to monitor at most 1 DL, 1UL, and 1 group common DCI in a MO. Therefore, C becomes 48. For SCS=60kHz and 120kHz, UE only needs to monitor either of 1DL and 1UL DCI in addition to 1 group common DCI. Thus, C becomes 32.
As described above, UE can meet the latency requirement with only (X,Y, )=(2,2, ), while this combination may require high capability UE. To relax this, another combination such as (X,Y, )= (3,2,) should be supported. Similar to other combinations above, C can be obtained as presented in Table. 5.

Table. 5	Possible number of maximum non-overlapping CCEs for URLLC.
	
	X
	Y
	C (per span)

	
	
	
	=0
	=1
	=2
	=3

	Combination 1
	2
	2
	32
	32
	32
	32

	Combination 2
	4
	3
	64 (56)
	32
	32
	32

	Combination 3
	7
	2
	128 (112)
	48
	32
	32

	Combination 4
	3
	2
	48
	32
	32
	32

	Reference: Rel-15 numbers per slot
	56
	56
	48
	32



Proposal 11:
· Agree Table 5 as maximum number of non-overlapped CCEs per span for URLLC.
· Support combination of (X,Y, )= (3,2,) in addition to combinations of FG-3.5b

5. Conclusion
In this contribution, we proposed following for PDCCH enhancements.
Proposal 1:
· Agree Table 1 for further discussion of DL DCI format.
· Enable the sizes of ‘Carrier indicator’, ‘RV’, ‘HPN’, ‘Antenna ports’, ‘Transmission configuration indication’, ‘SRS request’ to be flexibly configurable.
· The DL DCI format schedules no more than one transport block.
Proposal 2:
· Adopt option 2 for FDRA type 1 for Rel-16 DCI format.
Proposal 3:
· Support FDRA type 0 with modification for Rel-16 DCI format.
Proposal 4:
· Starting symbol of CORESET is used as the reference point of time domain resource assignment.
Proposal 5:
· Consider how/whether to reduce the size of MCS field.
· The values indicated as “reserved” should be kept even if the number of bits of the MCS field is reduced.
Proposal 6:
· Discuss the fields for ‘downlink assignment index’, ‘repetition factor’, and ‘priority indicator, after following aspects are progressed.
· UCI enhancements: HARQ-ACK feedback for resource collision between PDSCH vs PDSCH
· PUSCH enhancements: whether/how to indicate the repetition factor of a PDSCH transmission
· Intra-UE mux/prioritization: whether/how to indicate priority of multiple transmissions
Proposal 7:
· Agree Table 1 for further discussion of UL DCI format.
· Enable the sizes of ‘Carrier indicator’, ‘RV’, ‘HPN’, ‘SRS request’ to be flexibly configurable.
Proposal 8:
· Discuss the fields for ‘downlink assignment index’, ‘repetition factor’, and ‘priority indication’, after following aspects are progressed.
· UCI enhancements: resource collision between HARQ-ACK vs PUSCH
· PUSCH enhancements: whether/how to indicate the repetition factor of a PUSCH transmission
· Intra-UE mux/prioritization: whether/how to indicate priority of multiple transmissions
Proposal 9:
· It is preferred that Rel-16 DCI format(s) size for URLLC is the same as the size of fallback and/or non-fallback DCI format(s).
Proposal 10:
· Slightly prefer to use different search space for differentiation of size aligned new DCI format and Rel.15 DCI format(s).
Proposal 11:
· Agree Table 5 as maximum number of non-overlapped CCEs per span for URLLC.
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