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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, the parallel transmission of PRACH and PUCCH/PUSCH/SRS is discussed.
[bookmark: _Ref70271314][bookmark: _Ref77064009]Discussion
For intra-band CA, the UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when the gap between PRACH and PUSCH/PUCCH/SRS is less than N symbols. The value of N is dependent on the SCS. The corresponding specification is copied below:
	[bookmark: _GoBack]Copied from TS38.213 v15.15.0








For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or ,  for  or , and  is the SCS configuration for the active UL BWP.


For intra-band CA with different SCS, it is not clear which SCS should be used to determine the duration of the slot. For example, for CC1 with 15kHz SCS and CC2 with 30kHz SCS as shown in Figure 1, if 15kHz is used, the UE would not transmit the PRACH and PUCCH/PUSCH/SRS as they are in the same 15kHz slot. But if 30kHz SCS is used, the UE would transmit the PRACH and PUCCH/PUSCH/SRS as they are in the different 30kHz slot.
[image: ]
[bookmark: _Ref111130208]Figure 1: It is not clear whether the PRACH in CC1 and PUCCH/PUSCH/SRS in CC2 are in the same slot or not. The UE would not transmit both if they are in the same slot. Otherwise, the UE would transmit both.
Besides, it is also not clear whether the N (N=2 in the above example) symbols are based on 15kHz SCS or 30kHz SCS as shown in Figure 2. If the N symbols are N 15kHz symbols, then PUSCH/PUCCH/SRS in CC2 should be later than 4th symbol of slot 2 in CC2. If the N symbols are N 30kHz symbols, then PUSCH/PUCCH/SRS in CC2 should be later than 2nd symbol of slot 2 in CC2.
[image: ]
[bookmark: _Ref111130361]Figure 2: It is not clear whether N (e.g. N=2) symbols gap between PRACH and PUCCH/PUSCH/SRS in the spec is N 15kHz symbols or N 30kHz symbols.
To resolve the above ambiguity, we propose to use the smallest SCS among the multiple CCs to determine the duration of the slot and the N symbols, i.e. the UE would not transmit the PRACH and PUCCH/PUSCH/SRS in Figure 1 as they are in the same 15kHz slot. If 30kHz SCS is used, the UE would be required to transmit both PRACH and PUCCH/PUSCH/SRS. However, the timing advance are different between PRACH and PUCCH/PUSCH/SRS, then the UE may need to apply different timing advance in a 15kHz slot. And the symbol boundary among these two CCs in this case will not be aligned. This would complicate the UE implementation.

Proposal: Endorse the TP below
--------------------------------------------------------Start of the TP-----------------------------------------------------
[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284][bookmark: _Toc36498158][bookmark: _Toc45699184][bookmark: _Toc106629424]8.1	Random access preamble
================================= Unchanged parts =============================
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration for the active UL BWP(s) or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration for the active UL BWP(s).
--------------------------------------------------------End of the TP-----------------------------------------------------
[bookmark: OLE_LINK17][bookmark: OLE_LINK27]
[bookmark: _Ref129681832]Conclusions
According to the previous discussion, we have the following proposal:
Proposal: Endorse the TP below
--------------------------------------------------------Start of the TP-----------------------------------------------------
8.1	Random access preamble
================================= Unchanged parts =============================
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration for the active UL BWP(s) or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration for the active UL BWP(s).
--------------------------------------------------------End of the TP-----------------------------------------------------

image2.wmf
2

=

N


oleObject2.bin

image3.wmf
0

=

m


oleObject3.bin

image4.wmf
1

=

m


oleObject4.bin

image5.wmf
4

=

N


oleObject5.bin

image6.wmf
2

=

m


oleObject6.bin

image7.wmf
3

=

m


oleObject7.bin

image8.wmf
m


oleObject8.bin

image9.png
Lot O lot 1

18KkHz CC1

ot O





image10.png
1ot 0 1ot 1 1ot 2

30kHz CC2 et

T
ssuts cc1 T —

ot O




image1.wmf
N


oleObject1.bin

