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1 Introduction

During RAN1#86, the following were agreed with respect to SRS switching-from CC, maximum supported RF retuning time, and PHR. 
Agreements:

· PC parameters

· Configure open loop parameters Po and alpha for SRS-only CC
· No need to have P_SRS_offset

· Support 2 types of PHR as in Rel-13 
· Details FFS

Agreements:

· SRS-only CC without PUSCH needs to be configured in a TAG
· PRACH

· PRACH trigger and SRS trigger for a SRS-only carrier are independent
· Support all PRACH preamble formats 
Agreements:

· UE reports the switching time/interruption time for SRS switching

· FFS: Per band-pair or Per CC-pair

· FFS: set of potential values

Agreements:

· R14 SRS switching supports RF retuning time no longer than X us

· Option 1: X = 200

· Option 2: X = 300

· Option 3: X = 500

· Option 4: X = 900
This contribution the remaining FFS aspects on switching, maximum retuning time, and PHR for a SRS transmission on a TDD cell without PUSCH transmissions.
2 SRS Switching

Based on the reply LS from RAN4 [1], the switching time for RF retuning can vary among UEs. It is then necessary for a UE to report the time it requires for intra-band and inter-band RF retuning. Possible values can be less than 200 usec, less than 300 usec, less than 500 usec, or more than 500 usec in which case this can be interpreted as an indication to the eNB to not configure SRS switching.   
A subframe symbol where a UE starts its RF retuning for transmitting SRS on a cell without configured PUSCH should be the latest subframe symbol for which the time until the first SRS transmission symbol in the subframe is larger than or equal to the reported RF retuning time from the UE.   

Although the switching time affects operating efficiency, it can be up to the NW whether or not to configure a UE for SRS switching based on the reported UE capability for switching time. For example, if the SRS switching time is between 300 usec and 500 usec and for SRS transmission in the UpPTS of a special subframe, the eNB can know that it will not be possible to schedule the UE in the ‘switching-from’ cell in the next subframe. Depending on the subframe symbol where the SRS transmission occurs, this may anyway apply to all switching times confirmed in [1]. Any specification impact requiring hardware implementation changes to existing PDSCH/PUSCH/PUCCH Tx/Rx processing is unnecessary and should be avoided.

Proposal 1: UE reports the RF retuning time for inter-band and inter-band switching to be one of: less than 200 us, less than 300 us, less than 500 us, or more than 500 us.
When a UE retunes its RF to a cell without configured SRS transmissions and the UE has more than one cell with configured PUSCH transmissions, one of the latter cells needs to be specified to be the ‘switching-from’ cell. No additional RRC or L1 signaling is needed for this purpose as the ‘switching-from’ cell priority can be determined according to the cell index (PCell is always last). For the typical case of 2 cells (when more than one cell) with configured PUSCH transmissions, the SCell is prioritized. 

Proposal 2: The priority for ‘switching-from’ cells is determined according to descending order of cell indexes. 

The ‘switching-to’ cell can remain as in Rel-13, i.e. the cell where the respective DL DCI format schedules PDSCH.

Observation 1: The Rel-13 TDD cell association between DL DCI format and triggered SRS transmission remains applicable. 

When a UE is not configured to transmit SRS with the maximum bandwidth (e.g. because the UE does not have sufficient SINR), consecutive SRS transmissions can apply in successive UpPTS symbols in order to sound a larger (potentially the whole) bandwidth during a single switching occasion. The consecutive SRS transmissions can follow the Rel-13 SRS frequency hopping patter.

Proposal 3: A UE can be configured to transmit SRS in different UpPTS symbols of the same special subframe according to the Rel-13 SRS frequency hopping pattern. 

3 Random Access
PRACH transmission (contention-free) on a cell belonging to a different TAG than cells with configured PUSCH transmissions can be supported as in Rel-13. The ‘switching-to’ and ‘switching-from’ cells can be defined as for SRS transmissions. 

As CFRA is used rarely to provide a UE with a TA command for SRS transmissions to cells of the cell group associated with the different TAG, the eNB scheduler can be expected avoid collisions with UL transmissions on other cells that would result to the UE exceeding its CA capability. Nevertheless, as specifications need to provide the UE behavior in case such collisions occur, the same prioritization can apply as when the UE is power limited; that is, the UE can prioritize the PRACH transmission over all other transmissions except for PRACH transmissions on cells where the is configured with PUSCH transmission.
Proposal 4: CFRA for a UE on a cell where the UE does not have configured PUSCH transmission is as Rel-13 CFRA. 

Proposal 5: The ‘switching-to’ and ‘switching-from’ cells are as for SRS triggering by a DL DCI format. 

Proposal 6: In case the UL CA capability of the UE is exceeded or the UE is power limited for transmitting CFRA PRACH, CFRA PRACH is prioritized over all other UE transmissions except for PRACH transmissions on cells where the UE is configured PUSCH transmissions.

4 PH Report 
A UE determines a transmission power 
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 and on cell 
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 (where the UE does not have configured PUSCH transmission) as in Equation 1.
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 are the new parameters relative to the Rel-13 formula that are configured by higher layers.
Type 2 PH report is determined as in Rel-13 [2]. Type 1 PH report for SRS transmission in SF 
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 and on cell 
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 is determined as in Equation 2. Since same TPC values apply for P-SRS transmission and for A-SRS transmission and the eNB knows the difference between 
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, a single PH report can be provided and can, for example, be with reference to A-SRS using 
[image: image11.wmf])

1

(

O_SRS,c

P

.

[image: image12.wmf]{

}

)

(

)

1

(

))

(

(

log

10

)

(

)

(

,

SRS

c

O_SRS,

c

SRS,

10

,

CMAX

c

type1,

i

f

PL

P

i

M

i

P

i

PH

c

c

c

c

+

×

+

+

-

=

a

 [dB]    (2)
When a UE does not transmit P-SRS or A-SRS in SF 
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 on cell 
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, a PH report is determined as in Equation 3. 
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Proposal 7: Type 1 PH reports for SRS transmission in a cell without PUSCH transmission are determined as in Equation (2) or as in Equation (3). 
5 Conclusions

This contribution considered remaining aspects on SRS switching, CFRA, and PH reports. In particular, the following are proposed. 
Proposal 1: UE reports the RF retuning time for inter-band and inter-band switching to be one of: less than 200 us, less than 300 us, less than 500 us, or more than 500 us.
Proposal 2: The priority for ‘switching-from’ cells is determined according to descending order of cell indexes. 

Proposal 3: A UE can be configured to transmit SRS in different UpPTS symbols of the same special subframe according to the Rel-13 SRS frequency hopping pattern. 

Proposal 4: CFRA for a UE on a cell where the UE does not have configured PUSCH transmission is as Rel-13 CFRA. 

Proposal 5: The ‘switching-to’ and ‘switching-from’ cells are as for SRS triggering by a DL DCI format. 

Proposal 6: In case the UL CA capability of the UE is exceeded or the UE is power limited for transmitting CFRA PRACH, CFRA PRACH is prioritized over all other UE transmissions except for PRACH transmissions on cells where the UE is configured PUSCH transmissions.

Proposal 7: Type 1 PH reports for SRS transmission in a cell without PUSCH transmission are determined as in Equation (2) or as in Equation (3). 
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