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Introduction
In this contribution we provide our views on remaining issues in SRS.
SRS Carrier-based switch
The following agreements related SRS switching among CCs were reached at RAN1 #90bis:
Agreement:
· Specify NR SRS switching among CCs similar to Rel-14 LTE SRS carrier-based switching design including 
· Periodic/aperiodic/semi-persistent SRS on a CC without PUCCH/PUSCH configured
· TA (through PRACH) on TAG without PUSCH/PUCCH configured
· Power control separated from that of PUSCH
· Group common DCI for aperiodic SRS triggering and TPC
· DL/UL interruptions and collision handling due to SRS switching
Although most behaviors are similar to Rel-14 LTE SRS carrier-based switching, there are still some behaviors can be captured in NR to avoid ambiguous.
Discussion the transmission timing 
In Rel-14 LTE, the description of the timing for aperiodic SRS carrier-based related description can be found in 36.213 [1]:
The SRS resource for the n-th (n>=2) SRS transmission is determined such that it is the first SRS resource on or after the SRS resource for the (n-1)-th SRS transmission provided it does not collide with any previous SRS transmission triggered in the DCI format 3B, or interruption due to UL or DL RF retuning time [10].

The related statements have not been agreed in NR. But in the discussion in RAN1 #92b [2], the related statements may be included in 38.214 in the future. Before adding the related statements, we need to clarify that the transmission timing for the aperiodic SRSs for each ‘switching-to’ CC triggered by DCI format 2_3 shall be configured by the higher layer parameter slotOffset in the SRS-ResourceSets [3] for each ‘switching-to’ CC to avoid some ambiguous problems. For example, in the following case if the UE misses the DCI format 2_0 which include the SFI index to indicate all the symbols in the slot n are ‘DL’ and the timing for transmission SRS in the CC2 is not definite clearly. The gNB will miss the SRS and may be affect the reception for the aperiodic SRS from the following ‘switch-to’ CC. 
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Proposal 1: For the aperiodic SRS carrier-based switch triggered by DCI format 2_3, the gNB shall configure the higher layer parameter slotOffset in the SRS-ResorceSets for each ‘switching-to’ CC.

Discussion on the priority of PRACH on “switching-to” CC
In order to transmit the SRS on a CC without PUCCH/PUSCH, a UE needs to get the TA information for each “switching-to” CC. From current agreement list above, a UE can get the TA information through transmitting PRACH on the “switching-to” CC which is as same as the behavior of SRS carrier-based switching in Rel-14 LTE. As a UE need to transmit PRACH on a “switching-to” CC, the relative rule for collision handling shall be discussed, but there is no detail descriptions about this in the LTE and NR specs. Since a UE only need to transmit PRACH as there is no TA information in “switching-to” CC, the transmission will be infrequent. So we propose that

Proposal 2: The PRACH on “switching-to” CC shall be with highest priority than the other channels except collision the PRACH transmission on “switching-from” CC.
For this proposal, we can have the following example. In the example, in order to transmit PRACH on the “switching-to” CC on slot n, we need to drop the slot n-1 to slot n+1 in the “switching-from” CC as it can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability.
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 Discussion dropping rule for multi-symbol SRS
According to current SRS resource configuration, a SRS transmission can occupied several symbols in a slot. So there is a situation like the following example, only partial part of the symbols in the SRS carrier-based switching overlap with the other high priority channels. In this case, we propose
Proposal 3: If the only partial of SRS in the carrier-based switching case is overlap with the other high priority channel, only the overlapped symbol need to be drop.
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Text proposal for 11.1. in 38.213
In NR, the aperiodic SRS can be triggered by DCI format 0_1, format 1_1, and format 2_3. But in the chapter 11.1 in 38.213 [4], the descriptions about the conflict case between aperiodic SRS and slot configuration only included the DCI format 0_1 and format 2_3. Therefore we have the following text proposal for 38.213
---------------------------------------------------------------------------------------------------
11.1	Slot configuration
-------------------------------------------- Omitted -------------------------------------------
For a set of symbols of a slot that are indicated as flexible by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or UL-DL-configuration-dedicated, when provided to a UE, or when tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and UL-DL-configuration-dedicated are not provided to the UE
-	The UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 1_0 or a DCI format 1_1. 
-	The UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 0_0, DCI format 0_1, DCI format 1_1, or DCI format 2_3. 
-	If the UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS in the set of symbols of the slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if 
· the UE does not detect a DCI format 0_0, or DCI format 0_1, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot, or
· the UE detects a DCI format 0_0, or DCI format 0_1, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 0_0, or DCI format 0_1, or DCI format 2_3 and a first symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability [6, TS 38.214]. 
Otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS in the set of symbols of the slot. 
-------------------------------------------- Omitted -------------------------------------------
11.1.1	UE procedure for determining slot format
-------------------------------------------- Omitted -------------------------------------------
For a set of symbols of a slot, a UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols in the slot as downlink and to detect a DCI format 0_0, or a DCI format 0_1, or DCI format 1_1, or a DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.
-------------------------------------------- Omitted -------------------------------------------
For a set of symbols of a slot indicated to a UE as flexible by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated, when provided to the UE, or when higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255 
-	If one or more symbols from the set of symbols are symbols in a control resource set configured to the UE for PDCCH monitoring, the UE receives PDCCH in the control resource set only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols. 
-	If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format 1_0 or DCI format 1_1indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives PDSCH or CSI-RS in the set of symbols of the slot. 
-	If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format 0_0, or DCI format 0_1, or DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot the UE transmits the PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
-	If an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible, and the UE does not detect a DCI format 1_0 or DCI format 1_1 indicating to the UE to receive PDSCH or CSI-RS, or the UE does not detect a DCI format 0_0, or DCI format 0_1, or DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot, the UE does not transmit or receive in the set of symbols of the slot.
-	If the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives the PDSCH or the CSI-RS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink.
-	If the UE is configured by higher layers to transmitPUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE transmits the PUCCH, or the PUSCH, or the PRACH in the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as uplink.
-	If the UE is configured by higher layers to transmit periodic SRS in the set of symbols of the slot, the UE transmits the periodic SRS only in a subset of symbols from the set of symbols of the slot indicated as uplink symbols by an SFI-index field value in DCI format 2_0.
-	A UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as downlink and also detect a DCI format 0_0, or DCI format 0_1, or DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH, in one or more symbols from the the set of symbols of the slot.
-	A UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as uplink and also detect a DCI format 1_0 or DCI format 1_1 indicating to the UE to receive PDSCH or CSI-RS in one or more symbols from the set of symbols of the slot.
-------------------------------------------- Omitted -------------------------------------------
Conclusion
We have the following proposals for SRS switching. We have 
Proposal 1: For the aperiodic SRS carrier-based switch triggered by DCI format 2_3, the gNB shall configure the higher layer parameter slotOffset in the SRS-ResorceSets for each ‘switching-to’ CC.
Proposal 2: The PRACH on “switching-to” CC shall be with highest priority than the other channels except collision the PRACH transmission on “switching-from” CC.
Proposal 3: If the only partial of SRS in the carrier-based switching case is overlap with the other high priority channel, only the overlapped symbol need to be drop.
Reference
[1] [bookmark: _Ref503534610]TS 36.213 “3rd Generation Partnership Project; Technical Specification Group Radio Access Network;
[2] R1-1805695 “Summary #2 of SRS”
[3] R1-1805796 “CR to 38.214 capturing the RAN1#92bis meeting agreements”
[4] R1-1805795 “CR to TS 38.213 capturing the RAN1#92bis meeting agreements”

image3.png
Switchingfrom CC

Switching-to CC

Be dropped when PRACH with high priority
N-3 N-2 N1 N N2 PUCCHwin
a0
/ rf-retuning time

Only drop this part of SRS




image1.png
semi-satc configuration DL et O

switching-from CC (CC 0) _ DCI 2_3 trigger SRS CC switch, and UE thinks the following slot are ‘flexible’ due to
\m&Ecl 2_0onCC2
switching-to CC (CC 1) SRS

switching-to-CC (CC 2)
DCI 2_0 indicate the symbols in the following slots are ‘DL.

UE thinks SRS can be transmitted in the slot
gNB not expects to receive SRS




image2.png
Switchingfrom CC

Switching-to CC

Be dropped when PRACH wi

N3 N2 N-LPUCCH W/o ACK | NPUCCHW/o ACK | N+t PUCCH wien
A
rf-retuning time\ rf-retuning time
N3 N-2 N-1





