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Introduction
In this contribution, we discuss remaining issues with UL transmission procedure.
[bookmark: _Ref178064866]2	Discussion
2.1	Msg3 aggregation
The minimum MSG3 size in LTE is 7 bytes. In NR, besides the MSG3 size of 7 bytes, a larger MSG3 size of 9 bytes is also proposed. During last 3GPP meeting, there were discussions through LS between RAN1 and RAN2 where RAN2 asked RAN1 if RAN1 can support both 7 bytes and 9 bytes of MSG3 size. In RAN1, same coverage requirement for NR as in LTE was discussed for MSG3 in last 3GPP meeting. In this contribution, we propose repetition of MSG3 so that 9 bytes of MSG3 payload gives same coverage as 7 bytes without repetition and thus meeting the coverage requirement. Even without larger MSG3 size defined and agreed in RAN2, MSG3 performance should be compatible with PUSCH transmissions. In NR repetition of PUSCH will be configured to UE once RRC parameter pusch-AggregationFactor is defined in IE PUSCH-Config that indicate the repetition of 2, 4, or 8. The PUSCH repetition behaviour is described in 38.214. MSG3 should reach at least the performance as PUSCH. Failure on Msg3 will cause heavy signalling load and network will lose efficiency on processing power which is more severe than failure of normal PUSCH transmission. Msg3 performance discussion is been addressed in our RAN1 contribution [1].
Decision for which of the Msg3 aggregation factor should be used by the NW can be addressed in different ways. One example is to tie together with UE channel quality and data size UE want to transmit. Another example would be network decides of different reasons to trigger Msg3 repetition on different UEs. 
To signal a Msg3 repetition, one simple approach would be to use the reserved bits in RAR grant to indicate Msg3 aggregation. The number of repetitions that maps to the bit field value could be either signalled via higher layer or hard coded in specs. 
Use 2 of reserved bits in RAR grant to indicate Msg3 aggregation of repetition value {1, 2, 4, 8}. 
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	Msg3 PUSCH frequency resource allocation
	12

	Msg3 PUSCH time resource allocation
	4

	MCS
	4

	TPC command for Msg3 PUSCH
	3

	CSI request
	1

	Aggregation Factor
	2

	Reserved bits
	3 1



The repetition behaviour, in the sense of where in time and frequency domain to transmit the repetitions, with which redundancy version order, inter-slot or intra-slot frequency hopping when FH flag in RAR grant is enabled, are proposed below.
Msg3 repetition is transmitted across non-contiguous UL slots applying the same symbol allocation until the total number of repetition defined by aggregation factor is met. 
[bookmark: _Hlk513589312]Sequence of redundancy version is {0, 2} if repetition is 2; {0, 2, 3, 1} if repetition is 4 or 8.

Frequency hopping flag is defined in MSG3 RAR to indicate if FH is enabled to that MSG3 transmission. In case of repetition, we should define the behaviour of MSG3 repetition when FH is enabled. Msg3 uses only type 1 frequency domain resource allocation, which support both inter-slot and intra-slot frequency hopping. The ambiguity caused by frequency hopping flag should be avoided.
For Msg3 with frequency hopping enabled, UE does intra-slot hopping if repetition is 1 (no slot aggregation), UE does inter-slot hopping if the repetition is larger than 1. For Msg3 retransmission, at receiving of PDCCH indicates a retransmission of Msg3, UE does inter-slot hopping if hopping flag is enabled.

At receiving the Msg3 repetition, network might be able to decode the message earlier. Upon successfully decoding of Msg3 the network can send the Msg4 response to the UE before all repetition has been sent. UE should stop with remaining repetitions at the receiving of Msg4, which can be assumed to be same as detected a PDCCH scrambled with TC-RNTI.
UE stops transmitting the remaining repetitions when the TC-RNTI scrambled PDCCH is detected by UE.

Conclusion
Based on the discussion in the previous sections we propose the following:

Proposal 1             Use 2 of reserved bits in RAR grant to indicate Msg3 aggregation of repetition value {1, 2, 4, 8}. 
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	Msg3 PUSCH frequency resource allocation
	12

	Msg3 PUSCH time resource allocation
	4

	MCS
	4

	TPC command for Msg3 PUSCH
	3

	CSI request
	1

	Aggregation Factor
	2

	Reserved bits
	3 1



Proposal 2	The repetition will only be sent if consecutive uplink slot is available, so the repetition will not be performed if there’s not consecutive uplink slots after the first transmission.
Proposal 3	Sequence of redundancy version is {0, 2} if repetition is 2, {0, 2, 3, 1} if repetition is 4 or 8.
Proposal 4	For Msg3 with frequency hopping enabled, UE do intra-slot hopping if repetition is 1 (no slot aggregation), UE do inter-slot hopping if the repetition is larger than 1. For Msg3 retransmission, at receiving of PDCCH indicates a retransmission of Msg3, UE do inter-slot hopping if hopping flag is enabled.
Proposal 5	UE stops transmitting the remaining repetitions when the TC-RNTI scrambled PDCCH is detected by UE.
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