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1 Background

In this contribution we propose time masks for UL transmissions in Band 46 accommodating the UL channel access procedure. For Rel-14 the UL transmissions are limited to PUSCH and SRS. The purpose of the time masks is to define the applicability of the EVM and power control requirements for the core specification. Comparing with existing masks, the main changes are the introduction variable starting and ending positions for PUSCH transmission and modification of starting position of the transient periods to minimise interference to the CCA. 
2 PUSCH starting and ending positions
The general ON/OFF mask has to be changed to account for the shortened first symbol specified for the eLAA UL allowing for an UL channel access prodedure within the first symbol. The transmitter should be OFF during the channel assess procedure thus delaying the ON period during which the EVM for the allocated PRBs and the the power control requirement are measured/evaluated. The following is an excerpt from 36.211 on the baseband signal generation in the UL (l = 0 means the first symbol):

For frame structure type 3, if the associated DCI indicates PUSCH starting position other than ‘00’,  
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A delay tD should be introduced in the ON/OFF mask conditioned on the above PUSCH starting position. The transient period following the CCA can still be 20 us with the position of the transient period adjusted appropriately.
Moreover the PUSCH ending position can be set to the last symbol or the second to last symbol of a sub-frame, from 36.212 (format 0B as an example)
- SRS request – 1 bit. The interpretation of this field is provided in section 8.2 of [3]
- PUSCH starting position – 2 bits as specified in Table 5.3.3.1.5A-1. 

- PUSCH ending symbol – 1 bit, where value 0 indicates the last symbol of the subframe and value 1 indicates the second to last symbol of the subframe. 

- Channel Access type – 1 bit as defined in section 15.2 of [3]
- Channel Access Priority Class – 2 bits as defined in section 15.2 of [3]
If the number of information bits in format 0A mapped onto a given search space is less than the payload size of format 1A for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended to format 1A), zeros shall be appended to format 0A until the payload size equals that of format 1A.

Table 5.3.3.1.1A-1: PUSCH starting position 
	Value
	PUSCH starting position

	00
	symbol 0

	01
	25µs in symbol 0

	10
	(25+TA) µs in symbol 0

	11
	symbol 1


The varying PUSCH ending position must also be accommodated in the time masks with a possible OFF power requirement in the last symbol.
3 The general ON/OFF masks for eLAA

The general ON/OFF mask for eLAA would only apply for PUSCH transmission and should accommodate the varying starting and ending position. Moreover, the transient period at the end of the sub-frame of the existing general mask swown in Figure 1 should be shifted such that an OFF power requirement applies in the beginning of the succeding sub-frame.  
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Figure 1: general ON/OFF time mask
The proposed general mask for Frame Structure type 3 (FS3) used for eLAA Scells is shown in Figure 2. The PUSCH starting position is modified by a delay tD in accordance with the associated DCI. The transient period following the CCA can still be 20 us with the position of the transient period adjusted appropriately. Likewise, the PUSCH ending position can be shortened by one symbol, the duration of which is denoted Tsymb. The transient period is taken inside the last symbol transmitted.
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Figure 2: general ON/OFF time mask for FS3.

For the standalone SRS mask the existing mask shown in Figure 3 the positions of the transient periods could remain the same, recognising that this is compromise between SRS signal quality (raming inside a symbol) and risk of blocking other Ues. One could consider moving one of the TP inside the symbol, this is anyway the case when a PUSCH transmission follows the SRS in the existing transmission power templates.
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Figure 3: general ON/OFF time mask for SRS with FS3 transmission.

4 Transmission power templates for eLAA

The transmission power templates for cosecutive PUSCH sub-frames can follow the general mask in Figure 2. However, there are no transient periods allowed around the slot boundary since PUSCH FH is not supported for FS3. The existing power template shown in Figure 4 is modified to accommodate a varying starting position as shown in Figure 5 and a varying ending position as shown in Figure 6 in accordance with the associated DCI. If the last symbol of the sub-frame is the ending symbol then Tsymb = 0 s. 
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Figure 4: the existing transmission power template
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Figure 5: transmission power template for FS3 with a varying starting position as indicated by a delay tD
[image: image11.png]N.; Sub.frame

Nq Sub-frame N.; Sub-frame

siot
| Startof N power H
H requirement H
1 1
1 1
1 1
1 1
200 €>le> 200 200 e>edles s

Transient period Transientperiod Tums Transientperiod





Figure 6: transmission power template for FS3 with a varying ending position as indicated by the time duration Tsymb of a SC-FDMA symbol
Figure 5 specifies the case in which the ending symbol is the last symbol of the sub-frame, whereas in Figure 6 it is the second to last. 
The transmission power template for SRS is modified as shown in Figure 7; the trailing transient period of the SRS is moved inside the symbol similar to the corresponding existing power template. The 40 us transient period before the SRS could possibly be shortened to 20 us.
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Figure 7: transmission power template for FS3 when there is transmission before and after the SRS.
Figure 8 shows the case in which there is no transmission preceding the SRS.
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Figure 8: transmission power template for FS3 when there is no transmission before the SRS.

Figure 9 shows the case in which a symbol is reserved for possible SRS transmission in the same cell is shown in Figure 9, then the OFF period may have to be extended in case the succeeding PUSCH subframe is shortened.
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Figure 9: SRS time mask when there is SRS blanking
5 Proposal
It is proposed to adopt the general ON/OFF mask in Section 3 and the transmission power templates in Section 4 for Frame Structure type 3 transmissions. A CR implementing the above is provided in [1].
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