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Introduction
In RAN1 #105-e and #106-e, the following agreements on SRS carrier switching were reached.
	Agreement
The prioritization rules of SRS carrier switching apply to at least the source CC.
· FFS : Whether the specification needs to be updated or not

Agreement
Down select one from the following two options in RAN1#106-e meeting to determine which UL CCs other than the source CC should be used for SRS carrier switching priority rules:
· Option 1: The UL CCs  in the same band as the source CC
· Option 2: The UL CCs can be any carriers which result in uplink transmissions beyond the UE ’s indicated uplink carrier aggregation capability.
· Companies should indicate how “UE’s indicated uplink CA capability” is derived based on current ASN.1 signaling.

Agreement 
For a target CC, when multiple aperiodic SRS resource sets for carrier switching are triggered by the same DCI and all the SRS resource sets will be transmitted according to the dropping rule, regarding UE behavior on switching back to the source CC after transmitting one SRS resource set, further discuss the following alternatives:
· Alt 1) The behavior depends on the UE implementation
· Alt 2) UE stays in the target CC in the period between the SRS resource sets.
· Alt 3) If the time period between the SRS resource sets is smaller than the total required RF switching time to the source CC and back to the target CC and a higher priority UL transmission and/or DL reception is not scheduled on the source CC in the time period between the two SRS resources sets, the UE stays in the target CC in the period between the SRS resource sets; otherwise, the UE switches back to the source CC after transmitting each SRS resource set.
· Alt 4) UE switches back to source CC between the SRS resource sets

Agreement 
For a target CC, In the case that multiple SRS resource sets are triggered by the same DCI, regarding the applicable timeline(s), further discuss the following alternatives:
· Alt 1) Individual timeline is applied to each triggered SRS resource set
· “individual timeline” means that for each SRS resource set, the deadline to consider DCI triggering the SRS resource set or other uplink signals is applied and decision is made independently amongst the SRS resource sets.
· Alt 2) The same timeline is applied to all the triggered SRS resource sets
· “same timeline” means that the deadline to consider DCI triggering the SRS resource sets or other uplink signals is applied considering the multiple SRS resource sets as a whole so that a single decision on collision handling is made for these SRS resource sets.




This contribution provides Samsung’s view on the SRS carrier switching operation.

Discussion on ambiguity for SRS carrier switching
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SRS carrier switching for half-duplex TDD CA UE
In Release 16, RAN1 discussed the support of half-duplex TDD CA and new operations for half-duplex TDD CA were introduced. For the UE that supports half-duplex TDD CA, simultaneous reception and transmission on the multiple CCs cannot be supported under the certain conditions (e.g. CCs in the same frequency band). If the directional collision that downlink reception and uplink transmission are overlapped on the symbol(s) occurs, the UE applies the procedures for collision handling. For this directional collision handling, a reference cell which can be reference to decide direction either downlink or uplink can be determined as below [Clause 11.1 in TS 38.213]:
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According to the direction of reference cell on the symbol(s) which directional collision occurs, the UE can handle the directional collision. In detail for the directional collision handling, there are several rules considering whether a reference cell and the other cells operate in the same frequency band or different frequency band. Figure 1 shows some examples of directional collision handing. 
[image: ]
Figure 1. Example of directional collision handling for half-duplex TDD CA

In figure 1, if the slot on a reference cell is set to downlink via tdd DL UL configuration (common or dedicated) or there is RRC configured downlink reception (including PDCCH, PDSCH and CSI-RS) on the reference cell, the UE does not transmit uplink signals (including PUCCH, PUSCH, PRACH or SRS) on another cell. To be specific, if symbols are set to downlink on a reference cell but SRS carrier switching is configured by RRC on another cell, the UE cancels to transmit SRS carrier switching on the set of symbols that directional collision occurs and the entire SRS carrier switching can be canceled because of the RF tuning time. On the other hand, if the target CC that SRS carrier switching is conducted becomes a reference cell, the UE does not receive downlink signal according to the directional collision handling. 
For SRS carrier switching, the UE should check the priority between SRS carrier switching on the target CC and other uplink transmission on the source CC if SRS carrier switching (including RF tuning time) and other UL signal are overlapped. After checking priority, the UE transmits prioritized signal and suspends the other signal. For an example of priority rule for SRS carrier switching, we can consider the following statement in Clause 6.1.2.3 TS 38.214. If SRS carrier switching on the target CC and PUCCH/PUSCH carrying P/SP CSI comprising only CQI/PMI/L1-RSRP/L1-SINR are overlapped, the UE will transmit the prioritized SRS carrier switching on the target CC and suspend other UL transmission on source CC. 
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As we explained before, if directional collision for half-duplex TDD CA UE and overlapping UL transmission between source CC and target CC for SRS carrier switching occur separately, the UE just follows the corresponding rule (i.e. directional collision handling or priority check for SRS carrier switching) and determines the final transmission and/or reception. However, there is the possibility that both directional collision and priority rule for SRS carrier switching should be consider together like figure 2. If the UE supports half-duplex TDD CA and has capability to support SRS carrier switching on the target CC, the following scheduling timeline like figure 2 can occur. In figure 2, we assume that the source CC for SRS carrier switching operation is set as a reference cell for directional collision handling. The main problem is there is no rule for the application order between directional collision handling and priority check for SRS carrier switching in current specification. Therefore, it is up to the UE implementation and it can make ambiguity for final UE behavior. 
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Figure 2. Ambiguity by application order between directional collision handling and priority check for SRS CS (reference cell = source CC)

In figure 2, when the UE handles the directional collision first, the UE will cancel SRS carrier switching because a reference cell is the source CC and downlink reception is prioritized. After canceling SRS carrier switching, the UE will receive PDSCH and transmit PUSCH on the source CC. In this case, the UE does not need to check priority between SRS carrier switching and UL transmission (PUSCH) on the source CC (right-upper figure). On the other hand, if the UE check priority for SRS carrier switching first, UL transmission (PUSCH) on the source CC will be canceled first because SRS carrier switching has higher priority than UL transmission on the source CC as assumption. Then, there is still directional collision between a reference cell (source CC) and another cell (target CC) so, the UE should apply the directional collision handling. As the result, SRS carrier switching will be canceled because the direction of reference cell is downlink and the UE will only receive PDSCH on a reference cell (source CC) finally (right-lower figure). 
Based on observation with figure 2, we can check that ambiguity of UE behavior can occur even if the scheduling condition is same. Similarly, even though a reference cell is the target CC, similar ambiguity can occur like figure 3. Therefore, we think the related discussion is required. 
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Figure 3. Ambiguity by application order between directional collision handling and priority check for SRS CS (reference cell = target CC)

Observation 1: If the UE supports half-duplex TDD CA and SRS carrier switching, and if the UE should handle the directional collision and overlapping between SRS carrier switching on target CC and other UL transmission on source CC together, ambiguity of UE behavior can occur according to the application order between directional collision handling and priority check for SRS carrier switching.
Proposal 1: Need discussion related to ambiguity according to the application order between directional collision handling and priority check for SRS carrier switching.
As a simple method to solve the ambiguity, we can consider that the application order follows the order of transmission or reception from the UE side in timeline, i.e., if directional collision happens first in timeline, the UE handles directional collision first. Then, the UE can check the priority if SRS carrier switching and other UL transmission are overlapped. If SRS carrier switching and other UL transmission are overlapped first, the UE checks the priority between them first. Then, the UE can handle directional collision if the direction of another cell is different with that of reference cell.
Proposal 2: As a simple method to solve the ambiguity, we can consider that the application order follows the order of transmission or reception from the UE side in timeline.
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Conclusion
[bookmark: _GoBack]In this contribution, the following observation and proposals are given: 
Observation 1: If the UE supports half-duplex TDD CA and SRS carrier switching, and if the UE should handle the directional collision and overlapping between SRS carrier switching on target CC and other UL transmission on source CC together, ambiguity of UE behavior can occur according to the application order between directional collision handling and priority check for SRS carrier switching.
Proposal 1: Need discussion related to ambiguity according to the application order between directional collision handling and priority check for SRS carrier switching.
Proposal 2: As a simple method to solve the ambiguity, we can consider that the application order follows the order of transmission or reception from the UE side in timeline.
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- is configured with multiple serving cells and is provided with direcrionalCollisionHandling-r16 = ‘enabled' for a
set of serving cell(s) among the configured multiple serving cells. and

- indicates support of /alf-DuplexTDD-CA-SameSCS-116 capability. and
- is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among

- the configured multiple serving cells if the UE is not capable of simultaneous transmission and reception as
indicated by simultaneousRxTxInterBandC4 among the multiple serving cells. and

- the cells of each band respectively if the UE is capable of simultaneous transmission and reception by
simultaneousRx TxInterBandCA for the configured multiple serving cells,
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