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Introductions
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Rel-16 is targeted to enhance DL reliable transmission in eMIMO with the following described in WID.
· Rel-16 MIMO
· Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
[bookmark: _GoBack]However, with current specification, the URLLC requirement for PDSCH is not well satisfied for some useful scenarios.  In this paper, we list our observation for Rel-16 limitations for PDSCH reliable transmission.

PDSCH transmission
There are the following different transmission schemes specified in RAN1:
· Scheme 1: 
· SDM with 
· Scheme 2:
· 2a: FDM with two channel encoders;
· 2b: FDM with a single channel encoder;
· Scheme 3
· TDM with mini-slot repetition
· Scheme 4
· TDM with slot-level repetition
In RAN1 #99bis, the conditions to support above schemes were agreed. 
	
	  TCI states
	CDM groups
	URLLCRepNum
	URLLCSchemeEnabler
	UE Behavior 

	0 (in spec draft)
	1
	>=1
	Not applicable
	Not applicable
	Rel 15 

	A (one scheme)
	1
	1
	Condition 1
	Configured or not configured 
	"Scheme 4" with repetition from the same TRP
Limitations agreed for Scheme 4 apply

	A’ (one scheme)
	1
	>=1
	Condition 2
	Not configured 
	Rel 15 

	B (in spec draft)
	2
	1
	Condition 1
	Not configured 
	Scheme 4

	C (in spec draft)
	2
	2
	Condition 2
	Not configured 
	1a/NCJT

	E (in spec draft)
	2
	2
	Condition 4
	Not configured 
	1a/NCJT

	F (in spec draft)
	2
	1
	Condition 4
	Configured 
	Scheme 2a/2b/3

	D’’ (one scheme)
	2
	2
	Condition 4
	Configured 
	1a/NCJT

	G’ (one scheme)
	1
	>=1
	Condition 2
	Configured 
	Rel 15 

	G (one scheme)
	1
	>=1
	Condition 4
	Configured 
	Rel 15 



The most challenging requirement of URLLC is to guarantee the target BLER of 10-6 while keep the latency within 1ms. However, above M-TRP URLLC schemes except scheme 4 restrict the PDSCH transmission occasions within a single slot. Such restrictions would put limitation on applicable scenarios due to the following reasons:
· The number of available symbols for different slots would be different. Scheme 4 requires the same number of transmission symbols in different slots. Restrictions of scheme 3 within one slot makes it impossible to use all available symbols. 
· When a slot is semi-statically configured or dynamically indicated with DL/UL switching points and thus the DL symbols within a slot is limited, the TDRA for a PDSCH scheduling should be within the available DL symbols otherwise it is regarded as an error case in Rel-15. With the limited number of symbols within a slot, restrict the transmission within a slot is inappropriate; 
· Current MCS table is not designed for 10-6 BLER target. With repetitions within a single slot, the coding rate may still not satisfy the performance target. Only allowing to use sheme 4 would make it not achieve the BLER target early enough when there is blockage.

Observation1: The restriction of being within a single slot for multi-TRP PDSCH repetition schemes 2a/2b/3 hinders the PDSCH transmission from achieving BLER target for useful scenarios.

Conclusion
In this paper, we discuss some specification restriction and performance loss for PDSCH reliable transmission. The following observations are made.
Observation1: The restriction of being within a single slot for multi-TRP PDSCH repetition schemes 2a/2b/3 hinders the PDSCH transmission from achieving BLER target for useful scenarios.
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