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1 Introduction

The WI SRS switching between LTE component carriers was approved in RAN #72 meeting. Progresses were made during the last meetings in RAN1. In this document, impacts on RAN2 are analysed.
2 Discussion 
2.1 No high layer impact parts
2.1.1 RACH procedure and TA Maintenance
RACH procedure and TA maintenance is used for the UL synchronization of the SRS only CC. AN1 had made the agreements below for RACH and TA.
	From RAN1#85 meeting
· Support non-contention based PRACH transmission over SRS Scell without PUSCH

· Re-using existing procedure

· Timing advance commands are supported for SRS Scell without PUSCH

· Re-using existing procedure

From RAN1#86 meeting:

For timing advance:

· 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 


From RAN2 point of view, RAN2 specifications also support these two procedures. There are no RAN2 impacts for these two parts, in case of no RAN 1 further enhancement. 
Observation 1: There are no RAN2 impacts for RACH and TA maintenance in case of no RAN 1 further enhancement.

2.1.2 Activation/de-activation
When the UE is configured with carrier aggregation, the SCell(s) is (are) activated/de-activated per cell. The existing activation and de-activation procedures are also suitable for the SRS only CC. When the SCell is activated, the SRS transmission is applied. On the other side, when the SCell is de-activated, the UE stops transmitting SRS on the SCell and the SRS switching does not have impacts on the procedure. From RAN2 point of view, RAN2 specifications already support the activation and de-activation procedures, so there are no RAN2 impacts for the activation and de-activation procedures.
Observation 2: There are no RAN2 impacts for the activation and de-activation procedures.
2.2 The high layer impact parts 

2.2.1 Carrier type 
Now the pusch-ConfigCommon-r10 shall be present if its parent IE, i.e., ul-Configuration-r10 is configured. For SRS only CC, the PUSCH configuration is not needed. So we need to clarify that pusch-ConfigCommon-r10 can be ignored if the CC is SRS only CC. This means that we should be able to distinguish the SRS only CC if this Scell belongs to the SRS only CC.
-- UL configuration


ul-Configuration-r10





SEQUENCE {



ul-FreqInfo-r10





SEQUENCE {




ul-CarrierFreq-r10




ARFCN-ValueEUTRA


OPTIONAL,
-- Need OP




ul-Bandwidth-r10




ENUMERATED {n6, n15,














n25, n50, n75, n100}
OPTIONAL,
-- Need OP




additionalSpectrumEmissionSCell-r10

AdditionalSpectrumEmission



},



p-Max-r10






P-Max





OPTIONAL,
-- Need OP



uplinkPowerControlCommonSCell-r10

UplinkPowerControlCommonSCell-r10,



-- A special version of IE UplinkPowerControlCommon may be introduced



-- 3: Physical configuration, control



soundingRS-UL-ConfigCommon-r10

SoundingRS-UL-ConfigCommon,    


ul-CyclicPrefixLength-r10


UL-CyclicPrefixLength,


-- 4: Physical configuration, physical channels



prach-ConfigSCell-r10




PRACH-ConfigSCell-r10

OPTIONAL,
-- Cond TDD-OR-NoR11



pusch-ConfigCommon-r10



PUSCH-ConfigCommon

}
















OPTIONAL,
-- Need OR


...,

RAN1 has made the agreements below for carrier type, i.e., switching-from CCs or switching-to CCs.
	· In addition to all existing parameter configurations

· In case the UE supports multiple switching-from CCs, selected by

· Option 1: rule(s) defined
· Option 2: RRC Configuration


If RRC configuration is used the RRC specification will be impacted. For carrier type, we can wait for the RAN1 agreement.
Proposal 1: For carrier type, if this Scell is one SRS only CC, this SRS Only Carrier Type should be configured for this Scelland pusch-ConfigCommon-r10 can be ignored if the CC is SRS only CC. For switching-from CCs we can wait for the RAN1 agreements.
2.2.2 SRS configuration 
RAN1 has made the agreements below for SRS configuration.
	From RAN1#85 meeting:

· Aperiodic SRS on a CC without PUSCH is supported for SRS carrier-based switching

· Details FFS

· Periodic SRS on a CC without PUSCH is supported for SRS carrier-based switching

· Details FFS


· Strive for minimizing additional complexity (w.r.t. A-SRS), if any, and additional specification impact for supporting P-SRS
From RAN1#86 meeting:

· For A-SRS, trigger is carried in:

· DL DCI and group DCI

· Group DCI is only used for SRS-only CC without PUSCH




For SRS configuration, the existing SRS configurations can support both A-SRS and P-SRS, except for the new additional parameters which are introduced by RAN1. RAN1 had agreed to introduce group DCI for A-SRS, so it seems that the SRS_RNTI is needed to trigger the sending of group SRS for the SRS only CCs.
Proposal 2: For SRS configuration, the existing SRS configurations can support both A-SRS and P-SRS, except for the new additional parameters which are introduced by RAN1, e.g., SRS_RNTI.
2.2.3 Power control  
RAN1 has made the agreements below for power control.
	For power control:

· PC parameters
· Configure open loop parameters Po and alpha for SRS-only CC
· No need to have P_SRS_offset
· Down selection from TPC command options:
· Option 1: by UL grant DCI 0/4 (with cross-carrier indication)
· Option 2: by DL DCI (with cross-carrier indication)
· Option 3: by group DCI
· Adopt Option 3 and only apply to SRS-only CC without PUSCH
· Joint group DCI for triggering and TPC
· FFS: Number of bits for each UE and the meaning for the states for the field
· Introduce RNTI for the group


Based on the RAN1 agreements, the new TPC_RNTI for SRS only CC is introduced and the P0 and alpha are also configured for the SRS power calculation. 
Proposal 3: For power control, the new TPC_RNTI, the P0 and alpha for SRS only CC should be configured by RRC.

2.2.4 PHR
RAN1 has agreed to introduce the two type PHRs. We understand that the two type PHRs are real SRS PHR and virtual SRS PHR, depending on if the SRS is sent on this subframe. Follow the existing PHR rule, we can define the SRS PHR as type 3 PHR.

As specifiedy in [36.321], the PHR could be triggered when the following events occur:

	A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell of any MAC entity which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the function;

-
activation of an SCell of any MAC entity with configured uplink.
-
addition of the PSCell
-
prohibitPHR-Timer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true in this TTI for any of the activated Serving Cells of any MAC entity with configured uplink: 

-
there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc [10]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.

NOTE:
The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,c/PH when a PHR is triggered by other triggering conditions.


All the existing PHR triggers can be reused for SRS PHR, e.g the period, path-loss change, PHR configuration and CC activation.
For PHR report, if the PHR for one CC is triggered, all PHRs for each CC can be reported together, and we can change the PHR MAC CE like in the figure1 below.  
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Figure1: PHR MAC CE with type 3 PHR

Proposal 4: Introduce the type 3 PHR for both real SRS PHR and virtual SRS PHR. No new PHR trigger is introduced.
2.2.5 SRS switching among the antennas 

RAN1 has made the agreements below for SRS switching among the antennas.
	· Support SRS from each of the multiple antennas with carrier switching for periodic and aperiodic SRS
· For 2 antenna cases, supported if UE is capable of UL 2x2 MIMO or 2 antenna switching

· For 4 antenna cases, supported if UE is capable of UL 4x4 MIMO or 4 antenna switching (if introduced)

· Details FFS



Now, the parameter ue-TransmitAntennaSelection is only used for P-SRS and Two antennas. If we extend this function to 4x4 MIMO and A-SRS the options are listed below. 

1) new IEs are introduced for SRS only carrier(s) are 4X4 MIMO and A-SRS.

2) ue-TransmitAntennaSelection is reused for 4X4 MIMO and A-SRS.

3) Antenna indication in DCI for A-SRS  and a new ue-TransmitAntennaSelection are used for 4x4 MIMO

The different option will have different high layer impacts. We can wait for the RAN1 agreement.
Proposal 5: for SRS switching among the antennas, we can wait for the RAN1 agreements.
2.2.6 UE capability  
RAN1 has made the agreements below for the UE capability.
	· UE reports the switching time/interruption time for SRS switching
· FFS: Per band-pair or Per CC-pair
· FFS: set of potential values
· 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



The UE should report the SRS switching time for the eNB. Based on the agreement from RAN1  RAN4will discuss the SRS switching time, it may depend on the CA scenarios, i.e. intra-band or inter-band switching. Therefore the UE should report the switching time in two ways, but we can wait for the RAN4 agreements for this part.
The SRS carrier based switching will also introduce other enhancements e.g., SRS switching among the antennas. In order to define more details on the UE capability reports, we can wait for the RAN1 agreements.
Proposal 6: for UE capability, we can wait for the RAN4 and RAN1 agreements.
3 Conclusion
In this contribution, we provide the corresponding impact analysis on RAN2 and give the below observations and proposals.
Observation 1: There are no RAN2 impacts for RACH and TA maintenance.
Observation 2: There are no RAN2 impacts for the activation and de-activation procedures.
Proposal 1: For carrier type, if this Scell is one SRS only CC, this SRS Only Carrier Type should be configured for this Scell and pusch-ConfigCommon-r10 can be ignored if the CC is SRS only CC. For switching-from CCs we can wait for the RAN1 agreements.
Proposal 2: For SRS configuration, the existing SRS configurations can support both A-SRS and P-SRS, except for the new additional parameters which are introduced by RAN1, e.g., SRS_RNTI.
Proposal 3: For power control, the new TPC_RNTI, the P0 and alpha for SRS only CC should be configured by RRC.
Proposal 4: Introduce the type 3 PHR for both real SRS PHR and virtual SRS PHR. No new PHR trigger is introduced.

Proposal 5: for SRS switching among the antennas, we can wait for the RAN1 agreements.
Proposal 6: for UE capability, we can wait for the RAN4 and RAN1 agreements.
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