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1
Introduction
Based on the agreed simulation assumptions [1], CLTD performance impact due to UE transmit time alignment error was studied in [2-5]. This contribution looks into UE capability on transmit time alignment between two transmit chains.
2
UE transmit time misalignment
UE transmit time misalignment can be caused by the following sources:
· Group delay variation in Tx SAW filter

· Group delay variation in duplexer

· Group delay variation in Tx LPF

· Misalignment in baseband modem

Group delay difference between two independent Tx SAW filters for a given frequency (low, mid or high) and a given temperature (cold, room, hot) is shown in Table 1 for each band.
Table 1: Group delay difference between two independent Tx SAW filters

	Band
	Group Delay difference (ns)

	 
	Vendor A
	Vendor B
	Max

	I
	7
	1.8
	7

	II
	14
	7
	14

	III
	10
	36
	36

	IV
	8
	1.5
	8

	V
	20
	2.9
	20

	VIII
	9
	15
	15

	IX
	4
	2.3
	4

	XI
	5
	1.1
	5


Group delay difference between two independent Tx duplexers for a given frequency (low, mid or high) and a given temperature (cold, room, hot) is shown in Table 2 for each band.

Table 2: Group delay difference between two duplexers

	Band
	Group Delay difference (ns)

	 
	Vendor A
	Vendor B
	Max

	I
	7
	3.7
	7

	II
	14
	2.3
	14

	III
	15
	2.4
	15

	IV
	8
	2.1
	8

	V
	13
	2.8
	13

	VIII
	37
	17.5
	37

	IX
	6
	3.6
	6

	XI
	9
	4.2
	9


Total delay difference between two transmit chains for a given frequency (low, mid or high) and a given temperature (cold, room, hot), including Tx LPF and baseband modem is shown in Table 3 for each band.

Table 3: Total transmit misalignment between two Tx chains

	Band
	Total transmit misalignment (Tc)

	I
	0.24

	II
	0.30

	III
	0.38

	IV
	0.25

	V
	0.32

	VIII
	0.39

	IX
	0.23

	XI
	0.24


Based on the investigation on UE transmit time misalignment for CLTD, it is found out that up to ~0.39 chips of misalignment could occur between two transmit chains. Considering the study results on CLTD performance impact due to UE transmit time alignment error in [2-5] and UE capability on time alignment in this contribution, it is proposed to specify UE transmit time alignment error requirement for CLTD as 0.4 chips.
3
Conclusions
This contribution has looked into UE capability on transmit time alignment between two transmit chains. Considering the study results on CLTD performance impact due to UE transmit time alignment error in [2-5] and UE capability on time alignment in this contribution, it is proposed to specify UE transmit time alignment error requirement for CLTD as 0.4 chips.
Proposal: Introduce UE transmit time alignment error requirement for CLTD as 0.4 chips.
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