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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In RAN1 #110 meeting, issues on dropping symbols/slots due to TA adjustment for uplink segmented transmission was discussed. In this contribution, we provide our views on the remaining issue for completion of Rel.17 IoT NTN.

2. Discussion
In RAN1 #109-e meeting, the following agreement was achieved for UE symbols/slots dropping due to TA adjustment for uplink segmented transmission.
 (
Agreement
The single UE capability that governs UE behavior w.r.t gaps between segments for PUSCH, PUCCH and NPUSCH, when the UE performs segmented pre-compensation, is as follows:
When a single capability is signalled: UE drops one or more of the following durations of uplink transmission between segments (indicated by the capability): 
1 slot (applicable to eMTC)
1 subframe (applicable to eMTC)
1 slot (applicable to NB-IoT)
2 slots (applicable to NB-IoT)
1 symbol (applicable to both eMTC and NB-IoT) 
UE follows legacy behaviour at slot boundaries due to TA adjustment
When capability is NOT signalled: UE follows legacy behaviour at slot boundaries due to TA adjustment
)
For the UE symbol/slots dropping due to TA adjustment for NPUSCH segmented transmission, it can follow the legacy UE behavior as TS36.213 Section 16.1.2. 
 (
T
S36.213 
16.1.2
W
hen the UE
'
s uplink 
N
PUSCH 
transmissions in 
NB-IoT uplink slot 
n
 and 
NB-IoT uplink slot 
n
+1 are overlapped due to the timing adjustment, the UE shall
 complete 
transmission of 
NB-IoT uplink slot 
n
 
and 
not transmit the overlapped part of 
NB-IoT uplink slot 
n
+1.
)
However, for the UE symbols/slots for NPRACH segmented transmission, the corresponding UE behavior has not been specified in current specification.  The segment of NPACH transmission duration for IoT NTN is defined with the unit of duration of one preamble transmission including guard period (TCP+TSEQ+TGP), and the dropping duration can be configured up to subframe/repetition unit, which can’t be absorbed by preamble CP or guard period.
 (
T
S36.331
PRACH-TxDuration-r17::=
SEQUENCE {
prach-TxDuration-r17
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128}
}
Agreement
For NB-IoT, UE pre-compensation per segment of NPRACH is applied from one segment to the next segment by using one or more of the following methods if supported by UE implementation
UE may drop / Insert samples
UE may blank subframe / repetition unit where UE drops a subframe / repetition unit
The total transmission time is not changed
FFS Details of method(s) to drop / insert samples / blank subframe / repetition unit 
FFS Specification impact
)
 (
TP
#1
T
S36.213
 
16.1.2
Timing synchronization
Upon reception of a timing advance command, the UE shall adjust uplink transmission timing
 for 
N
PUSCH
, and SR if configured with higher layer parameter 
sr-WithoutHARQ-ACK-Config
, based on the received timing advance command
.
The timing advance command 
indicates the change of the uplink timing
 relative to the current uplink timing 
as
 multiples of 16
.
 The start timing of the random access preamble is specified in [3]
.
In case of random access response, 
an 
11-bit timing advance command [8], 
T
A
, indicates 
N
TA
 
values by index values of 
T
A
 = 0, 1, 2, ..., 
1536
, where a
n
 amount of the time alignment
 
is given by 
N
TA
 =
 T
A
 
16. 
N
TA
 
is defined in [3].
In other cases,
 a
 6-bit timing advance command [8]
 or the Timing advance adjustment field in DCI format N0 if present [4]
, 
T
A
, indicates 
adjustment of
 the current
 
N
TA
 
value, 
N
TA,old
, to the new 
N
TA
 
value, 
N
TA,new
,
 by
 index values of 
T
A
 = 0, 1, 2,..., 63, where 
N
TA,new
 = 
N
TA,old
 + (
T
A
 
31)
16. Here, adjustment of 
N
TA
 value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing by a given amount respectively.
For a timing advance command reception ending in DL subframe 
n
, the corresponding adjustment of the uplink transmission timing shall apply from the first available NB-IoT uplink slot following the end of 
n+12
 DL subframe and the first available NB-IoT uplink slot is the first slot of a NPUSCH transmission
.
 
W
hen the UE
'
s uplink 
N
PUSCH 
transmissions in 
NB-IoT uplink slot 
n
 and 
NB-IoT uplink slot 
n
+1 are overlapped due to the timing adjustment, the UE shall
 complete 
transmission of 
NB-IoT uplink slot 
n
 
and 
not transmit the overlapped part of 
NB-IoT uplink slot 
n
+1.
 W
hen the UE
'
s uplink 
N
P
RA
CH
 
transmission
 
in 
n
th
 preamble transmission
 and 
(n+
1
)
th
 
preamble 
transmission
 are overlapped due to the timing adjustment, the UE shall
 complete 
transmission of 
n
th
 preamble transmission
 
and 
not transmit the overlapped part of 
(n+1)
th
 preamble transmission.
If the received downlink timing changes and is not compensated or is only partly compensated by 
the 
uplink timing adjustment 
without timing advance command 
as specified in [10], the UE changes 
N
TA
 accordingly.
)Based on the above analysis, the following CR reference (e.g., TP#1) is proposed to clarify the UE dropping mechanism for NPRACH segmented transmission when transmission collision.

Proposal 1: Adopt TP#1 to TS36.213 to clarify the UE dropping rule for NPRACH segmented transmission when transmission collision.
Regarding the UE dropping rule for eMTC PUCCH and PUSCH segmented transmission when transmission collision, the legacy UE behavior can be reused. The legacy text in TS36.213 for UE behavior includes the dropping among different channels (e.g., between channels of PUSCH and PUCCH) and same channel (e.g., channel of PUSCH and PUSCH with repetitions). Note the corresponding TA update restriction of not adjusting uplink transmission timing during an ongoing repetition period other than at initial transmission in TS36.133 should be updated accordingly.
 (
T
S36.213
4.2.3
Transmission timing adjustments
For a BL/CE UE, for a timing advance command received on subframe 
n
, the corresponding adjustment of the uplink transmission timing shall apply for the uplink PUCCH/PUSCH/SRS transmissions in subframe 
n+6
+K
offset
. 
When the BL/CE UE's uplink 
PUCCH/PUSCH/SRS 
transmissions in subframe 
n
 and subframe 
n
+1 are on the same narrowband and are overlapped due to the timing adjustment, the UE shall
 complete transmission of subframe 
n
 
and is 
not required to transmit in subframe 
n+1
 until the first available symbol that has no overlapping portion with subframe 
n
. When the BL/CE UE's uplink 
PUCCH/PUSCH/SRS 
transmissions in subframe 
n 
and subframe 
n
+1 are on different narrowbands, and the timing adjustment occurs in the guard period for narrowband retuning, the 
UE is not
 required to
 transmit in subframe 
n+1
 until the first available symbol that has no overlapping portion with subframe 
n
 and which does not reduce the guard period.
)
Regarding the UE dropping rule for eMTC PRACH segmented transmission when transmission collision, the potential dropping duration is OFDM sample level as the agreement. The dropping duration can be absorbed in the guard period of preamble, so no dropping mechanism is needed for PRACH segmented transmission.
Observation 1: No CR is needed for specifying the UE dropping rule for all uplink segmented transmission for eMTC.

3. Conclusions
In this contribution, considerations of dropping symbols/slots due to TA adjustment for uplink segmented transmission are provided. The following proposals are given.
Proposal 1: Adopt TP#1 to TS36.213 to clarify the UE dropping rule for NPRACH segmented transmission when transmission collision.
Observation 1: No CR is needed for specifying the UE dropping rule for all uplink segmented transmission for eMTC.
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