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1. Introduction
In #AH_1801 meeting, some issues on RRC signalling were discussed, however some essential issues on grant free, such as repetition scheme and UCI piggyback are not discussed. This contribution provides analysis on these issues. 
2. Discussion
2.1. Repetition scheme
K repetition is an important method to meet target BLER. However, there is still a little difference between URLLC and eMBB. For URLLC, K repetition is also one method to reduce latency, therefore resource allocation for K repetition should be as continuous as possible. For eMBB, K repetition is applied to resolve coverage issue, therefore continuous transmission is not necessary and non-continuous transmission could lead time diversity gain to some extent. Therefore, in terms of scenario requirement, both continuous and non-continuous K repetition should be supported.
However, the achieved agreements listed in the following do not meet latency requirement of URLLC. In addition, mini-slot repetition for Type B is FFS.
	AH1801： 
· In case of slot-aggregation is configured

· the same symbol allocation is used across slots in UL

· Note: this aligns with the DL case

· the TB is repeated across the slots

· Discuss further offline the RV order for the DL/UL transmission (scheduled by DCI) spanning multiple slots (also checking the existing agreements made in the coding session)

· In case of slot-aggregation is configured, the configuration is limited to rank 1 only for both DL and UL

	92：
· Data mapping type A for PDSCH and for PUSCH does not support more than one repetition within one slot.


Therefore, mini-slot repetition for Type B needs further study. According to discussion in the first section, both non-continuous and continuous transmission for K repetition should be supported. For non-continuous mini-slot repetition, slot aggregation method defined in the above agreement is one scheme, shown in Figure 1(a). For continuous mini-slot repetition, shown in Figure 1(b), it needs to be included in specification. 

Another issue is how to configure repetition scheme. Due to Type A does not support mini-slot repetition within one slot and Type B may support mini-slot repetition within one slot. So mini-slot repetition within one slot can be indicated by data mapping type. For example, PDSCH type A indicates non-continuous mini-slot transmission and PDSCH type B indicates continuous mini-slot transmission.  


[image: image1.emf]Resource 

allocation for 

grant free

Slot Slot


 (a)  Non-continuous mini-slot transmission (PUSCH type A)      (b) Continuous mini-slot transmission (PUSCH type B)  
Figure 1 Repetition scheme
Proposal 1: Continuous mini-slot repetition should be supported in Type B.

· Non-continuous mini-slot repetition and continuous mini-slot repetition are indicated by data mapping type. 
2.2. UCI piggyback in grant free resource
UCI on PUSCH for configured grant is supported, but dropping/multiplexing rules for UCI to be further discussed.
Grant free resource can be used for periodical traffic, such as VoIP, and urgent traffic, such as URLLC. For URLLC, reliability requirement needs to be met firstly although UCI piggyback can improve DL transmission. Restriction on UCI types and UCI bit is necessary to ensure reliability for URLLC. So new parameter need to be defined to indicate restriction scheme. 

However, new RRC signalling is not suggested to introduce near the end of Rel 15. So we try to reuse current RRC signalling to restrict UCI piggyback in grant free resource. In current specification, Five “BetaOffset” have been defined for less than 2bit HARQ-ACK, 2-11bit HARQ-ACK, more than 11bit HARQ-ACK, CSI part 1 and CSI part 2.  If some of UCI type or the number of bit needs to be restricted, we can configure corresponding “BetaOffset” as specific value, such as 0 or reserved value. If it is difficult to include 0 in BetaOffset table, we could define physical meaning of “reserved” in physical layer. Table 1 shows some typical BetaOffset configurations to restrict UCI transmission in grant free. 
Table 1 typical BetaOffset configuration to restrict UCI transmission in grant free

	UCI piggyback in grant free
	Up-to-2 bits HARQ ACK
	2~11 bits HARQ ACK
	More than 11 bits HARQ ACK
	CSI part1
	CSI part2

	Up to 2bits HARQ-ACK 
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=0




	Reserved
	Reserved
	Reserved
	Reserved

	Up to 11bits HARQ-ACK
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=0




	[image: image4.png]B ot tser

=0




	Reserved
	Reserved
	Reserved

	All HARQ-ACK
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=0
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	Reserved
	Reserved

	CSI part 1 and all HARQ-ACK
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	Reserved

	All CSI and HARQ-ACK
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Proposal2: Restriction on piggybacked UCI type and bit number in grant free is necessary for URLLC.

· Specific value to restrict UCI transmission, such as 0 should be included in “BetaOffset” or “Reserved” indicates restriction on corresponding UCI type and bit number.
Due to piggyback UCI bit is very limited, dropping/multiplexing UCI is inevitable. Comparing with dropping, multiplexing is more efficient. Multiplexing is preferred. Due to BLER for URLLC and eMBB is different, so HARQ-ACK for URLLC and eMBB is better to be multiplexed independently.
Proposal3: Multiplexing is preferred for UCI piggyback in PUSCH.
3. Conclusions

Proposal 1: Continuous mini-slot repetition should be supported in Type B.

· Non-continuous mini-slot repetition and continuous mini-slot repetition are indicated by data mapping type. 
Proposal2: Restriction on piggybacked UCI type and bit number in grant free is necessary for URLLC.

· Specific value to restrict UCI transmission, such as 0 should be included in “BetaOffset” or “Reserved” indicates restriction on corresponding UCI type and bit number.
Proposal3: Multiplexing is preferred for UCI piggyback in PUSCH.
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