3GPP TSG RAN WG1 #70bis                                           R1-124314
San Diego, USA, 8 - 12 October, 2012
Agenda Item:
7.2.4
Source: 
LG Electronics

Title: 
Remaining RAN1 issues on multiple TA
Document for:
Discussion and decision
1. Introduction

Multiple TA (timing advance) is an important feature to be introduced in LTE Rel-11 to support inter-band carrier aggregation. Even though most main aspects of multiple TA for Rel-11 have been settled down in RAN1 and RAN2, we identify remaining issues still to be decided in RAN1. Among them, one is regarding power control related to the random access in multiple TA, another is regarding PDCCH order in case of cross-carrier scheduling, and the other is UE operation related to the parallel SRS + PUCCH/PUSCH transmission. In this paper, we discuss them and make suggestions for decision in RAN1.
2. UL power control related to the random access
As indicated by [1][2], there is a still ambiguity in the current Rel-11 specification on the uplink power control after the UE receives RAR (random access response) corresponding to the random access preamble (PRACH) transmitted in pTAG or sTAG. That is, on which cell the TPC in RAR should be applied and when the UE resets PUSCH/PUSCH accumulated transmit power.

Regarding those aspects, we basically agree with [1][2], and make suggestions as below following the natural principle of power control operation related to a random access procedure applies to the cell where the random access procedure has been initiated.

Suggestion 1: UE resets TPC accumulation for PUSCH/PUCCH in a cell when the UE receives RAR corresponding to the random access preamble transmitted in the same cell
Suggestion 2: TPC in RAR applies to the PUSCH/PUCCH transmission in the cell where the random access preamble corresponding to the RAR has been transmitted.
If agreeable, those aspects could be reflected in Rel-11 specifications as follows.
START of the text for TS36.213 --------------------------------------------------
5.1.1
Physical uplink shared channel

5.1.1.1
UE behaviour

The setting of the UE Transmit power for a physical uplink shared channel (PUSCH) transmission is defined as follows.

If the UE transmits PUSCH without a simultaneous PUCCH for the serving cell 
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, then the UE transmit power 
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 for PUSCH transmission in subframe i for the serving cell 
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is given by
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If the UE transmits PUSCH simultaneous with PUCCH for the serving cell 
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, then the UE transmit power 
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  for the PUSCH transmission in subframe i for the serving cell 
[image: image7.wmf]c

 is given by
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If the UE is not transmitting PUSCH for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall assume that the UE transmit power 
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 for the PUSCH transmission in subframe i for the serving cell 
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 is computed by
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where,

· 
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is the configured UE transmit power defined in [6] in subframe i for serving cell 
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. If the UE transmits PUCCH without PUSCH in subframe 
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for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall assume 
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 as given by section 5.1.2.1. If the UE does not transmit PUCCH and PUSCH in subframe 
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 for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall compute 
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].
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defined in section 5.1.2.1
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is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks valid for subframe i and serving cell 
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 provided from higher layers for j=0 and 1 and a component 
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 provided by higher layers for j=0 and 1 for serving cell 
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. For PUSCH (re)transmissions corresponding to a semi-persistent grant then j=0 , for PUSCH (re)transmissions corresponding to a dynamic scheduled grant then j=1 and for PUSCH (re)transmissions corresponding to the random access response grant then j=2. 
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, where the parameter preambleInitialReceivedTargetPower [8] (
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· For j =0 or 1, 
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 is a 3-bit parameter provided by higher layers for serving cell 
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. For j=2, 
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· 
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 is the downlink pathloss estimate calculated in the UE for serving cell 
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 in dB and 
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PL

 = referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and RSRP is defined in [5] for the reference serving cell and the higher layer filter configuration is defined in [11] for the reference serving cell. If serving cell 
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 belongs to a TAG containing the primary cell then, for the uplink of the primary cell, the primary cell is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. For the uplink of the secondary cell, the serving cell configured by the higher layer parameter pathlossReferenceLinking defined in [11] is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. If serving cell 
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 belongs to a TAG not containing the primary cell then serving cell 
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 is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP.
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 is given by the parameter deltaMCS-Enabled provided by higher layers for each serving cell 
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for control data sent via PUSCH without UL-SCH data and 
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for other cases.
·  where 
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 is the number of code blocks, 
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 is the size for code block 
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 for control data sent via PUSCH without UL-SCH data and 
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 for other cases.
· 
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 is a correction value, also referred to as a TPC command and is included in PDCCH/EPDCCH with DCI format 0/4 for serving cell 
[image: image65.wmf]c

or jointly coded with other TPC commands in PDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. The current PUSCH power control adjustment state for serving cell 
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is given by
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 if accumulation is enabled based on the parameter Accumulation-enabled provided by higher layers or if the TPC command 
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 is included in a PDCCH/EPDCCH with DCI format 0 for serving cell 
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 where the CRC is scrambled by the Temporary C-RNTI

· where 
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was signalled on PDCCH/EPDCCH with DCI format 0/4 or PDCCH with DCI format 3/3A on subframe 
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 is the first value after reset of accumulation.

· The value of 
[image: image74.wmf]PUSCH

K

 is

· For FDD,
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· For TDD UL/DL configurations 1-6, 
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 is given in Table 5.1.1.1-1
· For TDD UL/DL configuration 0

· If the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 in which the LSB of the UL index is set to 1, 
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· For all other PUSCH transmissions, 
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 is given in Table 5.1.1.1-1. 

· For serving cell 
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 the UE attempts to decode a PDCCH/EPDCCH of DCI format 0/4 with the UE’s C-RNTI or DCI format 0 for SPS C-RNTI and a PDCCH of DCI format 3/3A with this UE’s TPC-PUSCH-RNTI in every subframe except when in DRX or where serving cell 
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 is deactivated.

· If DCI format 0/4 for serving cell 
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and DCI format 3/3A are both detected in the same subframe, then the UE shall use the 
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 provided in DCI format 0/4.
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dB for a subframe where no TPC command is decoded for serving cell 
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or where DRX occurs or i is not an uplink subframe in TDD.

· The 
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 dB accumulated values signalled on PDCCH/EPDCCH with DCI format 0/4 are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 is validated as a SPS activation or release PDCCH/EPDCCH, then 
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 is 0dB.

· The 
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 dB accumulated values signalled on PDCCH with DCI format 3/3A are one of SET1 given in Table 5.1.1.1-2 or SET2 given in Table 5.1.1.1-3 as determined by the parameter TPC-Index provided by higher layers.

· If UE has reached 
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, positive TPC commands for serving cell 
[image: image90.wmf]c

 shall not be accumulated

· If UE has reached minimum power, negative TPC commands shall not be accumulated

· UE shall reset accumulation

· For serving cell 
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· For serving cell 
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, when the UE receives random access response message for serving cell 
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if accumulation is not enabled for serving cell 
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 based on the parameter Accumulation-enabled provided by higher layers
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was signalled on PDCCH/EPDCCH with DCI format 0/4 for serving cell 
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· The value of 
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· For FDD,
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· For TDD UL/DL configurations 1-6, 
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 is given in Table 5.1.1.1-1
· For TDD UL/DL configuration 0

· If the PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 in which the LSB of the UL index is set to 1, 
[image: image103.wmf]PUSCH
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· For all other PUSCH transmissions, 
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 is given in Table 5.1.1.1-1.
· The 
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 dB absolute values signalled on PDCCH/EPDCCH with DCI format 0/4 are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 is validated as a SPS activation or release PDCCH/EPDCCH, then 
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for a subframe where no PDCCH/EPDCCH with DCI format 0/4 is decoded for serving cell 
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 or where DRX occurs or i is not an uplink subframe in TDD.

· For both types of 
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· Else

· If random access preamble was transmitted in serving cell 
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· where 
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 is the TPC command indicated in the random access response corresponding to the random access preamble transmitted in the serving cell 
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, see Section 6.2, and 
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 is provided by higher layers and corresponds to the total power ramp-up from the first to the last preamble in the serving cell 
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-------------------------- Omitted -----------------------
5.1.2
Physical uplink control channel

5.1.2.1
UE behaviour

If serving cell 
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is the primary cell, the setting of the UE Transmit power
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for the physical uplink control channel (PUCCH) transmission in subframe i is defined by
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If the UE is not transmitting PUCCH for the primary cell, for the accumulation of TPC command received with DCI format 3/3A for PUCCH, the UE shall assume that the UE transmit power 
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 for the PUCCH transmission in subframe i is computed by 
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is the configured UE transmit power defined in [6] in subframe i for serving cell 
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. If the UE transmits PUSCH without PUCCH in subframe 
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 for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUCCH, the UE shall assume 
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 as given by section 5.1.1.1. If the UE does not transmit PUCCH and PUSCH in subframe 
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 for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUCCH, the UE shall compute 
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].

· The parameter 
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 value corresponds to a PUCCH format (F) relative to PUCCH format 1a, where each PUCCH format (F ) is defined in Table 5.4-1 of [3].

· If the UE is configured by higher layers to transmit PUCCH on two antenna ports, the value of 
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 is a PUCCH format dependent value, where 
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· For PUCCH format 1,1a and 1b 
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· For PUCCH format 1b with channel selection, if the UE is configured with more than one serving cell, 
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, otherwise, 
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· For PUCCH format 2, 2a, 2b and normal cyclic prefix 
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· For PUCCH format 2 and extended cyclic prefix 
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· For PUCCH format 3 

· If the UE is configured by higher layers to transmit PUCCH on two antenna ports, or if the UE transmits more than 11 bits of HARQ-ACK/SR 
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· Otherwise
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· 
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 is a parameter composed of the sum of a parameter 
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 provided by higher layers and a parameter 
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 provided by higher layers.

· 
[image: image155.wmf]PUCCH

d

 is a UE specific correction value, also referred to as a TPC command, included in a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C for the primary cell, or included in an EPDCCH with DCI format  1A/1B/1D/1/2A/2/2B/2C for the primary cell, or sent jointly coded with other UE specific PUCCH correction values on a PDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUCCH-RNTI.

· If a UE is not configured for EPDCCH monitoring, the UE attempts to decode a PDCCH of DCI format 3/3A with the UE’s TPC-PUCCH-RNTI and one or several PDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C with the UE’s C-RNTI or SPS C-RNTI on every subframe except when in DRX. 

· If a UE is configured for EPDCCH monitoring, the UE attempts to decode 

· a PDCCH of DCI format 3/3A with the UE’s TPC-PUCCH-RNTI and one or several PDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C with the UE’s C-RNTI or SPS C-RNTI as described in section 9.1.1, and

· one or several EPDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C with the UE’s C-RNTI or SPS C-RNTI, as described in section 9.1.4.

· If the UE decodes 

· a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C or 

· an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C

for the primary cell and the corresponding detected RNTI equals the C-RNTI or SPS C-RNTI of the UE and the TPC field in the DCI format is not used to determine the PUCCH resource as in section 10.1, the UE shall use the 
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 provided in that PDCCH/EPDCCH.

else 

· if the UE decodes a PDCCH with DCI format 3/3A, the UE shall use the 
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 provided in that PDCCH

else the UE shall set 
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 is the current PUCCH power control adjustment state and where 
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· For FDD, 
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· For TDD, values of 
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 and 
[image: image165.wmf]m

k

 are given in Table 10.1.3.1-1.
· The 
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 dB values signalled on PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C or EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C are given in Table 5.1.2.1-1. If the PDCCH with DCI format 1/1A/2/2A/2B/2C or EPDCCH with DCI format 1/1A/2A/2/2B/2C is validated as an SPS activation PDCCH/EPDCCH, or the PDCCH/EPDCCH with DCI format 1A is validated as an SPS release PDCCH/EPDCCH, then 
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· The 
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 dB values signalled on PDCCH with DCI format 3/3A are given in Table 5.1.2.1-1 or in Table 5.1.2.1-2 as semi-statically configured by higher layers.

· If 
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 value is changed by higher layers, 

· 
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· where 
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 is the TPC command indicated in the random access response corresponding to the random access preamble transmitted in the primary cell, see Section 6.2 and

· 
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 is the total power ramp-up from the first to the last preamble in the primary cell provided by higher layers

· If UE has reached 
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 for the primary cell, positive TPC commands for the primary cell shall not be accumulated

· If UE has reached minimum power, negative TPC commands shall not be accumulated

· UE shall reset accumulation

· when 
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 value is changed by higher layers
· when the UE receives a random access response message for the primary cell
· 
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 is not an uplink subframe in TDD.

End of the text ---------------------------------------------------------------
3. PDCCH order with cross-carrier scheduling

It is already an agreement in RAN2 that random access preamble in a SCell can be triggered by a scheduling cell of the SCell in case of cross-carrier scheduling, which agreement is captured as below [3].
	Agreements: 

4:
RACH for positioning is out of the scope of the CA rel-11 discussions. 

7:
For PDCCH order trigger, nNon-contention RACH will be supported for Scell. 


- FFS if contention based RACH access will /will not be supported.

8:
Msg0 will be send on the scheduling cell for this Scell


Msg1 is sent on the UL of the concerning Scell
PDCCH/PDSCH location of Msg2 FFS.

9:
FFS whether there is no simultaneous PRACH sequence transmission.


However, there is no explicit notion of allowing cross-carrier triggering of random access preamble via PDCCH order in the current Rel-11 specifications. Therefore, we suggest describing the following operation in RAN1 specifications.

Suggestion 3: For an SCell configured with cross-carrier scheduling, PDCCH order with CIF in the scheduling cell for the SCell can trigger random access preamble transmission.
If agreeable, those aspects could be reflected in Rel-11 specifications as follows.

START of the text for TS36.213 --------------------------------------------------
8.0
UE procedure for transmitting the physical uplink shared channel
For FDD and normal HARQ operation, the UE shall upon detection on a given serving cell of a PDCCH/EPDCCH with DCI format 0/4 and/or a PHICH transmission in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+4 according to the PDCCH/EPDCCH and PHICH information.

For normal HARQ operation, if the UE detects a PHICH transmission and if the most recent PUSCH transmission for the same transport block was using spatial multiplexing according to section 8.0.2 and the UE does not detect a PDCCH/EPDCCH with DCI format 4 in subframe n intended for the UE, the UE shall adjust the corresponding PUSCH retransmission in the associated subframe according to the PHICH information, and using the number of transmission layers and precoding matrix according to the most recent PDCCH/EPDCCH, if the number of negatively acknowledged transport blocks is equal to the number of transport blocks indicated in the most recent PDCCH/EPDCCH associated with the corresponding PUSCH. 

For normal HARQ operation, if the UE detects a PHICH transmission and if the most recent PUSCH transmission for the same transport block was using spatial multiplexing according to section 8.0.2 and the UE does not detect a PDCCH/EPDCCH with DCI format 4 in subframe n intended for the UE, and if the number of negatively acknowledged transport blocks is not equal to the number of transport blocks indicated in the most recent PDCCH/EPDCCH associated with the corresponding PUSCH then the UE shall adjust the corresponding PUSCH retransmission in the associated subframe according to the PHICH information, using the precoding matrix with codebook index 0 and the number of transmission layers equal to number of layers corresponding to the negatively acknowledged transport block from the most recent PDCCH/EPDCCH. In this case, the UL DMRS resources are calculated according to the cyclic shift field for DMRS [3] in the most recent PDCCH/EPDCCH with DCI format 4 associated with the corresponding PUSCH transmission and number of layers corresponding to the negatively acknowledged transport block. 

If a UE is configured with the carrier indicator field for a given serving cell, the UE shall use the carrier indicator field value from the detected PDCCH/EPDCCH with uplink DCI format to determine the serving cell for the corresponding PUSCH transmission.
If a UE is configured with the carrier indicator field for a given serving cell, the UE shall use the carrier indicator field value from the detected “PDCCH order” to determine the serving cell for the corresponding random access preamble transmission
For FDD and normal HARQ operation, if a PDCCH/EPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in section 7.2.1, is detected by a UE on subframe n, then on subframe n+4 UCI is mapped on the corresponding PUSCH transmission, when simultaneous PUSCH and PUCCH transmission is not configured for the UE. 
End of the text -----------------------------------------------------------------

4. UE operation related to the parallel SRS + PUCCH/PUSCH transmission
In RAN1#70, the following has been agreed as working assumption.
	· If UE is configured with multiple TAGs, UE behavior in case of overlapping between SRS and PUSCH/PUCCH in different TAGs 

· Transmit SRS when not power-limited  


Under the assumption of confirmation of RAN4 for the working assumption, the following operations should be introduced in Rel-11 specifications.
Operation 1: UE doesn’t drop aperiodic/periodic SRS when it collides with PUCCH/PUSCH transmitted in different TAG

Operation 2: UE doesn’t drop PUCCH only with CSI when it collides with aperiodic SRS transmitted in different TAG

Therefore, we suggest introducing those operations in Rel-11 specifications.
If agreeable, those aspects could be reflected in Rel-11 specifications as follows (the descriptions could be modified further depending on the further decision on the parallel transmission of SRS + PUSCH/PUCCH in the same TAG).

START of the text for TS36.213 --------------------------------------------------
8.2
UE sounding procedure

A UE shall transmit Sounding Reference Symbol (SRS) on per serving cell SRS resources based on two trigger types: 

- trigger type 0: higher layer signalling 

- trigger type 1: DCI formats 0/4/1A for FDD and TDD and DCI formats 2B/2C for TDD. 

In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the same subframe in the same serving cell, the UE shall only transmit the trigger type 1 SRS transmission.

A UE may be configured with SRS parameters for trigger type 0 and trigger type 1 on each serving cell. The following SRS parameters are serving cell specific and semi-statically configurable by higher layers for trigger type 0 and for trigger type 1.

· Transmission comb 
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, as defined in Section 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1

· Starting physical resource block assignment 
[image: image179.wmf]RRC

n

, as defined in Section 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1

· duration: single or indefinite (until disabled), as defined in [11] for trigger type 0

· srs-ConfigIndex ISRS for SRS periodicity 
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 and SRS subframe offset 
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, as defined in Table 8.2-1 and Table 8.2-2 for trigger type 0 and SRS periodicity 
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 and SRS subframe offset 
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, as defined in Table 8.2-4 and Table 8.2-5 trigger type 1

· SRS bandwidth 
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, as defined in Section 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1

· Frequency hopping bandwidth, 
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, as defined in Section 5.5.3.2 of [3] for trigger type 0

· Cyclic shift 
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, as defined in Section 5.5.3.1 of [3] for trigger type 0 and each configuration of trigger type 1

· Number of antenna ports 
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 for trigger type 0 and each configuration of trigger type 1

For trigger type 1 and DCI format 4 three sets of SRS parameters, srs-ConfigApDCI-Format4, are configured by higher layer signalling. The 2-bit SRS request field [4] in DCI format 4 indicates the SRS parameter set given in Table 8.1-1. For trigger type 1 and DCI format 0, a single set of SRS parameters, srs-ConfigApDCI-Format0, is configured by higher layer signalling. For trigger type 1 and DCI formats 1A/2B/2C, a single common set of SRS parameters, srs-ConfigApDCI-Format1a2b2c, is configured by higher layer signalling. The SRS request field is 1 bit [4] for DCI formats 0/1A/2B/2C, with a type 1 SRS triggered if the value of the SRS request field is set to ‘1’. A 1-bit SRS request field shall be included in DCI formats 0/1A for frame structure type 1 and 0/1A/2B/2C for frame structure type 2 if the UE is configured with SRS parameters for DCI formats 0/1A/2B/2C by higher-layer signalling.  

Table 8.1-1: SRS request value for trigger type 1 in DCI format 4

	Value of SRS request field
	Description

	’00’
	No type 1 SRS trigger

	‘01’
	The 1st SRS parameter set configured by higher layers

	‘10’
	The 2nd SRS parameter set configured by higher layers

	‘11’
	The 3rd SRS parameter set configured by higher layers


The serving cell specific SRS transmission bandwidths 
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 are configured by higher layers. The allowable values are given in Section 5.5.3.2 of [3].  

The serving cell specific SRS transmission sub-frames are configured by higher layers. The allowable values are given in Section 5.5.3.3 of [3].

When antenna selection is enabled for a given serving cell for a UE that supports transmit antenna selection, the index 
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when frequency hopping is enabled (i.e., 
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where values BSRS, bhop, Nb, and nSRS are given in Section 5.5.3.2 of [3], and 
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 value), except when a single SRS transmission is configured for the UE. If a UE is configured with more than one serving cell, the UE is not expected to transmit SRS on different antenna ports simultaneously.
A UE may be configured to transmit SRS on 
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 antenna ports of a serving cell where
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 may be configured by higher layer signalling. For PUSCH transmission mode 1 
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and for PUSCH transmission mode 2 
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 with two antenna ports configured for PUSCH and 
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 with 4 antenna ports configured for PUSCH. A UE configured for SRS transmission on multiple antenna ports of a serving cell shall transmit SRS for all the configured transmit antenna ports within one SC-FDMA symbol of the same subframe of the serving cell.  The SRS transmission bandwidth and starting physical resource block assignment are the same for all the configured antenna ports of a given serving cell.

A UE shall not transmit SRS whenever SRS and PUSCH transmissions in the same TAG happen to overlap in the same symbol.

For TDD, when one SC-FDMA symbol exists in UpPTS of a given serving cell, it can be used for SRS transmission. When two SC-FDMA symbols exist in UpPTS of a given serving cell, both can be used for SRS transmission and both can be assigned to the same UE.

A UE shall not transmit type 0 triggered SRS whenever type 0 triggered SRS and PUCCH format 2/2a/2b transmissions happen to coincide in the same subframe in the primary TAG. A UE shall not transmit type 1 triggered SRS whenever type 1 triggered SRS and PUCCH format 2a/2b or format 2 with HARQ-ACK transmissions happen to coincide in the same subframe in the primary TAG. A UE shall not transmit PUCCH format 2 without HARQ-ACK whenever type 1 triggered SRS and PUCCH format 2 without HARQ-ACK transmissions happen to coincide in the same subframe in the primary TAG.

A UE shall not transmit SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR happen to coincide in the same subframe in the primary TAG if the parameter ackNackSRS-SimultaneousTransmission is FALSE. A UE shall transmit SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR using shortened format as defined in Sections 5.4.1 and 5.4.2A of [3] happen to coincide in the same subframe if the parameter ackNackSRS-SimultaneousTransmission is TRUE.

A UE shall not transmit SRS whenever SRS transmission on any serving cells and PUCCH transmission carrying HARQ-ACK and/or positive SR using normal PUCCH format as defined in Sections 5.4.1 and 5.4.2A of [3] happen to coincide in the same subframe in the primary TAG.
In UpPTS, whenever SRS transmission instance overlaps with the PRACH region for preamble format 4 or exceeds the range of uplink system bandwidth configured in the serving cell, the UE shall not transmit SRS.
The parameter ackNackSRS-SimultaneousTransmission provided by higher layers determines if a UE is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe. If it is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe, then in the cell specific SRS subframes of the primary cell UE shall transmit HARQ-ACK and SR using the shortened PUCCH format as defined in Sections 5.4.1 and 5.4.2A of [3], where the HARQ-ACK or the SR symbol corresponding to the SRS location is punctured. This shortened PUCCH format shall be used in a cell specific SRS subframe of the primary cell even if the UE does not transmit SRS in that subframe. The cell specific SRS subframes are defined in Section 5.5.3.3 of [3]. Otherwise, the UE shall use the normal PUCCH format 1/1a/1b as defined in Section 5.4.1 of [3] or normal PUCCH format 3 as defined in Section 5.4.2A of [3] for the transmission of HARQ-ACK and SR.

Trigger type 0 SRS configuration of a UE in a serving cell for SRS periodicity,
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, and SRS subframe offset,
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, is defined in Table 8.2-1 and Table 8.2-2, for FDD and TDD, respectively. The periodicity 
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 of the SRS transmission is serving cell specific and is selected from the set {2, 5, 10, 20, 40, 80, 160, 320} ms or subframes. For the SRS periodicity 
[image: image206.wmf]SRS

T

 of 2 ms in TDD, two SRS resources are configured in a half frame containing UL subframe(s) of a given serving cell. 

Type 0 triggered SRS transmission instances in a given serving cell for TDD with 
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 is the subframe index within the frame, for TDD 
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 is defined in Table 8.2-3. The SRS transmission instances for TDD with 
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Trigger type 1 SRS configuration of a UE in a serving cell for SRS periodicity,
[image: image213.wmf]SRS,1

T

, and SRS subframe offset,
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, is defined in Table 8.2-4 and Table 8.2-5, for FDD and TDD, respectively. The periodicity 
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 of the SRS transmission is serving cell specific and is selected from the set {2, 5, 10} ms or subframes. For the SRS periodicity 
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 of 2 ms in TDD, two SRS resources are configured in a half frame containing UL subframe(s) of a given serving cell. 

A UE configured for type 1 triggered SRS transmission in serving cell c and not configured with a carrier indicator field shall transmit SRS on serving cell c upon detection of a positive SRS request in PDCCH/EPDCCH scheduling PUSCH/PDSCH on serving cell c.

A UE configured for type 1 triggered SRS transmission in serving cell c and configured with a carrier indicator field shall transmit SRS on serving cell c upon detection of a positive SRS request in PDCCH/EPDCCH scheduling PUSCH/PDSCH with the value of carrier indicator field corresponding to serving cell c. 

A UE configured for type 1 triggered SRS transmission on serving cell c upon detection of a positive SRS request in subframe n of serving cell c shall commence SRS transmission in the first subframe satisfying 
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 for TDD with 
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 is defined in Table 8.2-3.

A UE configured for type 1 triggered SRS transmission is not expected to receive type 1 SRS triggering events associated with different values of trigger type 1 SRS transmission parameters, as configured by higher layer signalling, for the same subframe and the same serving cell.

A UE shall not transmit SRS whenever SRS and a PUSCH transmission corresponding to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure coincide in the same subframe in the same TAG.

End of the text -----------------------------------------------------------------

5. Summary
In this paper, we identified the further remaining issues to be decided in RAN1 regarding the multiple TA operation and made suggestions on them. The suggestions are summarized as follows.

Suggestion 1: UE resets TPC accumulation for PUSCH/PUCCH in a cell when the UE receives RAR corresponding to the random access preamble transmitted in the same cell
Suggestion 2: TPC in RAR applies to the PUSCH/PUCCH transmission in the cell where the random access preamble corresponding to the RAR has been transmitted.
Suggestion 3: For an SCell configured with cross-carrier scheduling, PDCCH order with CIF in the scheduling cell for the SCell can trigger random access preamble transmission.
Suggestion 4: If parallel transmission of SRS + PUCCH/PUSCH in different TAGs is confirmed by RAN4, the followings should be introduced in RAN1 specifications (note that the descriptions could be modified further depending on the further decision on the parallel transmission of SRS + PUSCH/PUCCH in the same TAG)
· Operation 1: UE doesn’t drop aperiodic/periodic SRS when it collides with PUCCH/PUSCH transmitted in different TAG

· Operation 2: UE doesn’t drop PUCCH only with CSI when it collides with aperiodic SRS transmitted in different TAG
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