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1 Introduction
This contribution targets to correct the current specifications related with channel access mechanism. In addition, this contribution discusses the remaining issue related with AUL multi-carrier channel access. 
2 Agreements incorrectly captured
In RAN1 #92 meeting [1], it was agreed for AUL and SUL back-to-back transmission that:
	Agreement:
· In case the UE receives a self-carrier UL grant(s) scheduling a category 4 LBT SUL burst which occupies full bandwidth at least for the first subframe in SUL burst and starts at subframe boundary (i.e. symbol 0), the UE may transmit a category 4 LBT AUL burst followed by the SUL burst without timing gap (regardless of the RRC configured ending symbol of the AUL burst)

· If LBT priority class for AUL is larger than or equal to priority class indicated to SUL, and 

· if the length of AUL burst plus the SUL burst does not exceed the MCOT corresponding to the LBT priority class of AUL

· Otherwise, the UE shall terminate a category 4 LBT AUL burst at least one subframe before a category 4 LBT SUL burst
Agreement:
The UE shall terminate a category 4 LBT AUL burst at least one subframe before a category 4 LBT cross-carrier scheduled SUL burst


But the two agreements above are not correctly captured in the current version of 37.213 [2]. 
The first point is that for cross-carrier scheduling S-UL, the UE needs to terminate the AUL transmission at least one subframe before the S-UL on the same carrier, instead of on a different carrier as the current specification captures. For self-carrier scheduling, similarly, the AUL transmission and S-UL transmission are on the same carrier.
The other point is that for self-carrier scheduling S-UL, one condition to allow contiguous AUL and S-UL is that the S-UL needs to be full bandwidth. But the description of full bandwidth should be denoted by 
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 as the current specification captures.
Proposal 1: Correct the channel access part for back-to-back AUL and SUL transmissions in 37.213.
--------------------------------Start of Text Proposal for 37.213 -------------------------------------
4.2.1
Channel access procedure for Uplink transmission(s)
< Unchanged parts are omitted >
If the UE is scheduled to transmit on carrier 
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 by a UL grant received on carrier 
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, and if the UE is transmitting using autonomous UL on carrier 
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, the UE shall terminate the ongoing PUSCH transmissions using the autonomous UL at least one subframe before the UL transmission according to the received UL grant.

If the UE is scheduled by a UL grant received on a carrier to transmit a PUSCH transmission(s) starting from subframe 
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 on the same carrier using Type 1 channel access procedure and if at least for the first scheduled subframe occupies 
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 resource blocks and the indicated 'PUSCH starting position is OFDM symbol zero, and if the UE starts autonomous UL transmissions before subframe 
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 using Type 1 channel access procedure on the same carrier, the UE may transmit UL transmission(s) according to the received UL grant from subframe 
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 without a gap, if the priority class value of the performed channel access procedure is larger than or equal to priority class value indicated in the UL grant, and the autonomous UL transmission in the subframe preceding subframe 
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 shall end at the last OFDM symbol of the subframe regardless of the higher layer parameter AulEndingPosition. Otherwise, the UE shall terminate the ongoing  autonomous UL transmission at least one subframe before the start of the UL transmission according to the received UL grant on the same carrier.
< Unchanged parts are omitted >
--------------------------------------End of Text Proposal ----------------------------------------------
3 Multi-carrier LBT rule for AUL

There is no discussion during the meetings on the multi-carrier LBT rule for AUL transmission. Basically, when the UE transmits AUL transmissions over multiple carriers, it should follow the same rule as S-UL, i.e., a UE intending to transmit AUL transmissions on a set of carriers with Type 1 LBT with the same starting point in the subframe on all carriers can switch to a 25 µs LBT before transmission on a carrier in the set if Type 1 LBT has successfully completed on a designated carrier in the set. This behavior needs to be further captured in 37.213 [2].
In addition, to guarantee the same starting point over the set of carriers, the UE-specific offset randomly generated should be a common value applying to all carriers for full-bandwidth AUL transmission. This behavior needs to be further captured in 36.213 [3].
Proposal 2: The AUL with multi-carrier transmission should reuse S-UL multi-carrier LBT rule.

· The UE-specific starting point should be generated as a common value over carriers for full-bandwidth AUL.
--------------------------------Start of Text Proposal for 37.213 -------------------------------------
4.2.1
Channel access procedure for Uplink transmission(s)
< Unchanged parts are omitted >
If the UE
-
is scheduled to transmit on a set of carriers 
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 in subframe 
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, and if the UL grants scheduling PUSCH transmissions on the set of carriers 
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indicate Type 1 channel access procedure, and if the same 'PUSCH starting position' is indicated for all carriers in the set of carriers 
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 , or
-
intends to perform an autonomous uplink transmission on the set of carriers 
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 in subframe 
[image: image18.wmf]n

 with Type 1 channel access procedure, and if the same 
 is used for all carriers in the set of carriers 
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if the carrier frequencies of set of carriers 
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 is a subset of one of the sets of carrier frequencies defined in Subclause 5.7.4 in [2]

-
the UE may transmit on carrier 
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 using Type 2 channel access procedure, 

-
if Type 2 channel access procedure is performed on carrier 
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immediately before the UE transmission on carrier 
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, and

-
if the UE has accessed carrier 
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using Type 1 channel access procedure, 

-
where carrier 
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is selected by the UE uniformly randomly from the set of carriers 
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 before performing Type 1 channel access procedure on any carrier in the set of carriers 
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.
< Unchanged parts are omitted >
--------------------------------------End of Text Proposal ----------------------------------------------
--------------------------------Start of Text Proposal for 36.213 -------------------------------------
8.0
UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
For an LAA serving cell where a UE is performing an autonomous uplink transmission in one or more contiguous subframe(s) on all [image: image30.png]


 resource blocks, for the first such subframe the UE randomly determines a timing offset [image: image31.png]


 to be applied for transmission according to [3] from a set of values configured by higher layers according to the following rule:
-
If the first such subframe is a subframe in which the UE is not required to receive any downlink physical channels and/or physical signals, the set of values is determined by 30.72 * aul-startingFullBW-insideCOT;

-
otherwise, the set of values is determined by 30.72 * aul-startingFullBW-outsideCOT.
-
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 is common for all carriers if more than one carrier is activated for autonomous uplink transmission.
For an LAA serving cell where a UE is performing an autonomous uplink transmission in one or more contiguous subframe(s) on fewer than [image: image33.png]


 resource blocks, for the first such subframe the UE determines a timing offset [image: image34.png]


 to be applied for transmission according to [3] according to the following rule:

-
If the first such subframe is a subframe in which the UE is not required to receive any downlink physical channels and/or physical signals, [image: image35.png]


 is equal to 30.72 * aul-startingPartialBW-insideCOT;

-
otherwise, [image: image36.png]


 is equal to 30.72 * aul-startingPartialBW-outsideCOT.
< Unchanged parts are omitted >
--------------------------------------End of Text Proposal ----------------------------------------------
4 Conclusions
This contribution discussed the correction for the AUL and S-UL back-to-back transmission in 37.213 and the remaining issue related with AUL multi-carrier channel access. In addition, the corresponding text proposals were provided. Based on the discussion, the proposals are summarized as:
Proposal 1: Correct the channel access part for back-to-back AUL and SUL transmissions in 37.213.

Proposal 2: The AUL with multi-carrier transmission should reuse S-UL multi-carrier LBT rule.

· The UE-specific starting point should be generated as a common value over carriers for full-bandwidth AUL.
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