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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Agreements regarding self-contain operation have been made since RAN1#86bis,
Agreements:
· For slot-based scheduling, NR specification should support the following
· DL data reception in slot N and corresponding acknowledgment in slot N+K1
· All UEs should support K1≥1 with exact values for K1 FFS
· Some UEs may support K1=0 (FFS conditions)
· UL assignment in slot N and corresponding uplink data transmission in slot N+K2
· All UEs should support K2≥1 with exact values for K2 FFS
· Some UEs may support K2=0 (FFS conditions)

And the definition of K is as follows,
· K0: Delay between DL grant and corresponding DL data (PDSCH) reception
· K1: Delay between DL data (PDSCH) reception and corresponding ACK transmission on UL
· K2: Delay between UL grant reception in DL and UL data (PUSCH) transmission
· K3: Delay between ACK/NAK reception in UL and corresponding retransmission of data (PDSCH) on DL
More clarification on self-contain operation and its capability are provided in this contribution.
2. Discussions
2.1. Self-contained operation
Self-contained operation provides capabilities which enable UE fast downlink data acknowledgement after downlink grant and uplink data transmission after uplink grant almost within the same slot. 
Some of the benefits with self-contained operation are as follows,
· Ultra-low latency
· Slot duration level transmission latency enables better user experience.
· Very fast service start flow. 
· [bookmark: OLE_LINK4]It can solve TCP slow start problem. A similar study has been carried out in LTE short TTI WI [1]. It shows that fast TCP starting improves performance in terms of user perceived throughput. 
· Less soft buffer 
· Soft buffer dimensioning may be according to the HARQ RTT and data rate(s) [2]. 
· More efficient channel access for unlicensed band
· Only one LBT can be performed by the gNB for the DL transmission and the corresponding HARQ-ACK (or for the UL grant transmission and the corresponding PUSCH transmission), if the gap between the associated DL and UL part is sufficiently small. 
However, with high processing latency requirements, careful studies of how UE support self-contained operation capability shall be further investigated.
2.2. Usage of self-contained operation
The self-contained operation shall consider at least support the following use cases (see Figure 1),
a) self-contained operation in a bi-directional slot with K1=0
b) self-contained operation in a bi-directional slot with K2=0
c) Immediate acknowledgement w/in next long uplink bursts. Although strictly speaking this is not self-contained operation, the required UE processing capability can be close to the case a) 
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Figure 1. use case of self-contained operation
Proposal 1: the self-contained operation supports the following use cases,
a)	self-contained operation in a bi-directional slot with K1=0
b)	self-contained operation in a bi-directional slot with K2=0
c)	Immediate acknowledgement w/in next long uplink bursts
2.3. 	UE impact for supporting self-contained operation
To enable the self-contained operation, the key is the fast UE processing. Following aspects as listed in table 1 are the major factors that relates to the UE processing time and thereafter impacts the corresponding self-contained operation. 
Table 1 parameter combination for defining UE capability of supporting self-contained operation
	Parameters
	Values1
	Values2 …

	1) Maximum total number of information bits among transport blocks per slot across component carriers
	?
	?

	2) Slot duration and SCS
	?
	?

	3) number of CBs in a TB
	?
	?

	4) [Location of demodulation reference signal]
	?
	?

	5) Timing advance of the uplink transmission
	?
	?

	6) [Guard period between downlink part and uplink part in a slot]
	?
	?

	7) [PDSCH/PUSCH start/end position]
	?
	?



It is then natural to define the UE capability regarding self-contained operation based on the above parameters. Each UE capability should be defined as a set of parameter values under which the self-contained operation can be supported. With UE capability reported, the network can know which configurations the UE supporting self-contained operation.
It is also natural to define different capabilities for different UE category. And both TDD and FDD shall apply for the same definition of configurations as much as possible.
Proposal 2: The UE capability for self-contained operation is defined as following set of parameters
· Maximum total number of information bits among transport blocks per slot across component carriers
· Slot duration and SCS
· number of CBs in a TB
· [Location of demodulation reference signal]
· Timing advance of the uplink transmission
· [Guard period between downlink part and uplink part in a slot]
· [PDSCH/PUSCH start/end position]
3. Conclusion
Self-contain operation and its capability are discussed in this contribution with the following proposals :
Proposal 1: the self-contained operation supports the following use cases,
a)	self-contained operation in a bi-directional slot with K1=0
b)	self-contained operation in a bi-directional slot with K2=0
c)	Immediate acknowledgement w/in next long uplink bursts
Proposal 2: The UE capability for self-contained operation is defined as following set of parameters 
· Maximum total number of information bits among transport blocks per slot across component carriers
· Slot duration and SCS
· number of CBs in a TB
· [Location of demodulation reference signal]
· Timing advance of the uplink transmission
· [Guard period between downlink part and uplink part in a slot]
· [bookmark: _GoBack][PDSCH/PUSCH start/end position]
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