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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#106bis-e meeting, some agreements have been achieved:
	[bookmark: OLE_LINK4]Agreement
· Provide the functionality to be fulfilled, as well as the status about the understanding on Alt 1 and Alt 2, which could be provided by examples (including respective possible RRC parameters, if agreed, required by Alt 1 and Alt 2) to facilitate RAN2’ understanding.
· Send LS to ask RAN2 to consider the following alternatives and finalize the MAC-CE or RRC signalling design, including parameters.
· RAN1 only needs to focus on RRC parameters examples, if needed.
· List of RAN1 endorsed RRC parameters for this issue will not be sent to RAN2

Alt 1: Bitmap approach in MAC-CE 
· Every Z-bit block in the bitmap corresponds to a SCell, Z>=0
· A Z-bit block indicates the temporary RS [configuration index], and a value zero indicated by the bit block means no RS resource transmitted.
· The to-be-activated SCell is indicated via the C values in the legacy SCell activation/de-activation MAC CE or in the new MAC-CE
Alt 2: Reuse A-TRS triggering framework
· A trigger state is indicated by the MAC-CE explicitly
· The association between a trigger state and temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· FFS: The value zero of the MAC-CE indication means no temporary RS is triggered by the MAC-CE for all to-be-activated SCells
Agreement
The detailed signaling structure of the triggering MAC-CE(s) including the down-selection between the following options is left to RAN2 to decide:
         Opt. 1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering
         Opt. 2: One R15/16 SCell activation MAC CE for SCell activation triggering and one new MAC CE (in the same PDSCH) for corresponding temporary RS triggering
 Agreement
If two temporary RS bursts are configured, both bursts share the same antenna port index, OFDM symbol location and PRB location of CSI-RS resources in a slot or CSI-RS resources in two consecutive slots.


In this contribution, the discussions above are followed up.
[bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: _Ref129681832] 
[bookmark: OLE_LINK65][bookmark: OLE_LINK66]QCL configuration of temporary RS
One remaining issue of temporary RS is the QCL configuration. In current specification [2], for a periodic CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, which is expected to be always configured to a UE in RRC connected mode, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block, or
-	'typeC' with an SS/PBCH block and, when applicable,'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
For an aperiodic CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the UE shall expect that a TCI-State indicates qcl-Type set to 'typeA' with a periodic CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, qcl-Type set to 'typeD' with the same periodic CSI-RS resource.
In short, the QCL mechanism of TRS can be observed as follows and the QCL relationship is presented in the figure below.
· For a UE in RRC connected mode, periodic TRS must be configured.
· Both kinds of TRS should be configured with a QCL source.
· Triggering-based aperiodic TRS should be QCLed with periodic TRS, which means periodic TRS should be received before the aperiodic TRS.
[image: ]
[bookmark: OLE_LINK75]Because it has been agreed that temporary RS for SCell activation is based on TRS and reuses legacy TRS structure, the QCL mechanism of TRS should be inherited to temporary RS. Therefore, some straightforward revisions of its QCL mechanism are:
· Temporary RS can be QCLed with other RS(s) during the SCell activation, e.g. SSB.
· QCL relationship between temporary RS and periodic TRS should be retained by sharing the same QCL source.
[bookmark: OLE_LINK76][bookmark: OLE_LINK49]As discussed at last meeting, QCL mechanism associated with temporary RS before / during / after the activation should be clarified separately at least in known SCell.
· Before activation
It seems that two options were discussed for the QCL chain before SCell activation in last meeting [3], temporary RS QCLed with P/SP TRS or SSB. 
[bookmark: OLE_LINK28][bookmark: OLE_LINK82]When temporary RS is QCLed with P/SP TRS, one point of contention is whether the P/SP-TRS is obtained before or after the activation command. If the P/SP-TRS was obtained prior to the MAC CE, the residual P/SP-TRS which carries synchronization information may not be retained like SSB. Besides, there is no previous TRS information available for the SCells activated for the first time. If the P/SP-TRS is obtained after the activation command, extra delay (similar to the time for waiting SSB) will be brought to wait and receive the P/SP TRS. Both the P/SP-TRS obtained before and after activation seem to be inconvenient for the temporary RS to acquire information. So P/SP TRS is not suitable for the QCL source of the temporary RS. 
[bookmark: OLE_LINK34][bookmark: OLE_LINK83][bookmark: OLE_LINK81]In known SCell case, the UE has acquired coarse synchronization information from SSB, the QCL source of temporary RS can be an SSB so that the UE can receive the temporary RS based on the synchronization information of SSB. Some companies are concerned that UE acquires Delay Spread and Doppler Spread based on only the AP TRS, rather than deriving from a more reliable source such as P/SP TRS which can be used as the QCL source for CSI-RS. However, TRS is not considered in the legacy activation procedure and CSI-RS information during activation is essentially based on the SSB instead of P/SP/A-TRS. Thus, SSB can be indicated as the QCL source for temporary RS. 
· During the activation
[bookmark: OLE_LINK77][bookmark: OLE_LINK78]For CSI-RS during SCell activation, since SSB and P-TRS may be absent before receiving of CSI-RS for CQI, the temporary RS is beneficial as the QCL source for the CSI-RS. If the temporary RS cannot be the QCL source for following RSs, extra activation delay may be needed to wait for another SSB burst and the tracking information acquired from temporary RS will be useless. Therefore, the temporary RS can be served as the QCL source of CSI-RS for CSI report during the SCell activation.
· After the activation
[bookmark: OLE_LINK80][bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK147]In the legacy operation, TRS (AP or P) is the QCL source for DMRS/CSI-RS reception after activation. Actually, the temporary RS can be viewed as an AP TRS and the tracking information acquired from the temporary RS may be applied to receive DMRS/CSI-RS by reusing the legacy QCL framework. Then the temporary RS can be readily associated with other RSs based on relations almost identical to existing ones. If P/SP/AP-TRS can be obtained during the process, they can be used as the QCL source for DMRS/CSI-RS through flexible configuration/indication of the gNB. If not, take temporary RS as the QCL source after the SCell activation.
To sum up, the QCL relations before/during/after the activation can be illustrated in the diagram below. 
[image: ]
Proposal 1: The working assumption “For efficient SCell activation with assistance of temporary RS, an SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell” should be confirmed.
Proposal 2: The tracking information obtained from the temporary RS during SCell activation should be able to be used by a UE as QCL information to perform CSI reporting that completes the SCell activation.
Proposal 3: The tracking information obtained from the temporary RS should be served as QCL information for DMRS and CSI-RS reception after SCell activation.
In case of unknown SCell, no effective information of SSB in the to-be-activated SCell can be achieved when receiving the SCell activation command. There are two candidate methods, one is to receive the SSB, and the other is to refer to the QCL source of other cells. For the first method, the activation method falls back to R16, no temporary RS is required. For the second method, the QCL source can be SSB/TRS in other active cells. When two cells are located in same frequency band or adjacent frequency bands, some common properties can be shared. Unknown SCell can be configured a co-located active cell, then UE can acquire the AGC, time/frequency synchronization information from another cell. In addition to existing QCL type, new QCL type associated with AGC can be defined.
[bookmark: OLE_LINK143][bookmark: OLE_LINK90][bookmark: OLE_LINK41]Proposal 4: For efficient SCell activation with assistance of temporary RS, an SSB/TRS of another active cell can be indicated as a QCL source for the temporary RS in case of unknown SCell.

RRC parameters discussion
[bookmark: OLE_LINK151]At last meeting, it was agreed to leave the MAC-CE triggering framework design to RAN2. Since there are two alternatives under discussion for MAC-CE to trigger temporary RS(s), discussion of the RRC parameters is very helpful for the down-selection between two alternatives. 
· Alt 1: Bitmap approach in MAC-CE 
· Alt 2: Reuse A-TRS triggering framework
[bookmark: OLE_LINK152][bookmark: OLE_LINK153][bookmark: OLE_LINK110][bookmark: OLE_LINK98][bookmark: OLE_LINK102][bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK154][bookmark: OLE_LINK155][bookmark: OLE_LINK51][bookmark: OLE_LINK156][bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK64][bookmark: OLE_LINK157][bookmark: OLE_LINK158][bookmark: OLE_LINK109]Considering that one or two temporary RS bursts can be configured while current one A-TRS triggering state can only trigger one temporary RS burst. Some companies propose to indicate the two temporary RS bursts by configuring appropriate aperiodicTriggeringOffset for each burst. In this case, each one to-be-activation SCell occupies two entries of list CSI-AssociatedReportConfigInfo, which has limitation on the concurrent number of to-be-activation SCells, because the maximum size of list CSI-AssociatedReportConfigInfo is 16 in existing specification. In addition, as agreed at last meeting, if two temporary RS bursts are configured, both bursts share the same antenna port index, OFDM symbol location and PRB location of CSI-RS resources in a slot or CSI-RS resources in two consecutive slots. To avoid the redundancy of specification, it would be better to use one triggering offset for the first temporary RS burst and one gap between the two temporary RS bursts to indicate the two temporary RS bursts. Therefore, the gap should be explicitly indicated in MAC CE to enable more flexibility. 
Proposal 5: The gap between two temporary RS bursts should be explicitly indicated in MAC CE.
[bookmark: OLE_LINK133][bookmark: OLE_LINK111][bookmark: OLE_LINK112][bookmark: OLE_LINK160][bookmark: OLE_LINK161][bookmark: OLE_LINK162][bookmark: OLE_LINK165][bookmark: OLE_LINK163]Another issue about Alt2 is that whether the temporaryRS-TriggerStateList is the same list as for legacy aperiodic triggering (CSI-AperiodicTriggerStateList) or a separate one, and what the maximum size of the sequence is. Since the triggering signal is different from legacy, a separate list should be introduced to indicate trigger states for temporary RS. However, flexibility of large SCell number may be restricted, e.g.  15 to-be-activated SCells and 4 resource candidates, which requires an enlarged maximum number of trigger states. The enlarged range may also have impact on the other CSI-RS reporting functionality. In addition, LS about “whether reporting CSI of the target being-activated PUCCH SCell belonging to secondary PUCCH group by active serving cells belonging to primary PUCCH group is supported” has not reached a conclusion. If aperiodic reporting cannot be performed across PUCCH groups, whether the reuse of A-TRS triggering framework has impact on the activation mechanism needs to be further clarified.
[bookmark: OLE_LINK188]Observation 1: The conclusion of “whether reporting CSI of the target being-activated PUCCH SCell belonging to secondary PUCCH group by active serving cells belonging to primary PUCCH group is supported” has impact on the feasibility of Alt2.
[bookmark: OLE_LINK47][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK1]Collision handling with uplink slot/symbol
[bookmark: OLE_LINK67][bookmark: OLE_LINK119]Collision handling with uplink slot/symbol was raised in [4] and many companies think that this issue should be discussed. 
According to the agreements in the previous meetings, a burst of temporary RS is notated as in S5.1.6.1.1 of TS 38.214, i.e. “2-slot with four CSI-RSs resources (4 samples)” for FR1, either “1-slot with two CSI-RSs resources (2 samples)” or “2-slot with four CSI-RSs resources (4 samples)” for FR2. Considering the FR1 case, if no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, then temporary RS cannot be triggered anyway. Two candidate solutions can be considered for the case,
· Option 1: Reuse current mechanism 
As shown in TS 38.214, “If no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, then the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic NZP CSI-RS resources in one slot.” Thus, if no two consecutive slots are configured as downlink slots, method described in TS 38.214 can be reused for temporary RS. However, whether one slot with two resources can be used as one temporary RS burst in FR1 is not clear, the answer should be provided by RAN4.
· [bookmark: OLE_LINK186][bookmark: OLE_LINK187]Option 2: Fallback to R15/16 SCell activation, legacy SCell activation MAC CE command is used.

When there are two consecutive downlink slots in a sending period but one slot is indicated as uplink slot, TS 38.213 [5] defines that UE will not receive downlink data, as shown in following text “For a set of symbols of a slot that are indicated to a UE as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not receive PDCCH, PDSCH, or CSI-RS when the PDCCH, PDSCH, or CSI-RS overlaps, even partially, with the set of symbols of the slot.” Therefore, if either slot of temporary RS is indicated as an uplink slot, the conflict can be addressed by gNB implementation to send them on downlink slots otherwise UE will not receive them.
[bookmark: OLE_LINK189]Proposal 6: Mechanism of collision handling with uplink slot/symbol for temporary RS can reuse the existing specification.
[bookmark: OLE_LINK68]
On reducing TCSI_Reporting
TCSI_Reporting depends on the CSI-RS resource and CSI reporting configuration. For P-CSI-RS reporting, no additional signaling for P-CSI-reporting triggering after SCell configuration which makes SCell activation procedure simpler and little specification impact. If the periodicity of periodic CSI-RS and CSI reporting is long, TCSI_Reporting is obviously long. To reduce it, a short enough periodicity for CSI-RS resource and CSI-RS reporting can be configured. But short periodicity leads to the large resource overhead, an effective time can be defined for the short periodicity CSI-RS and CSI-RS reporting. Short periodicity P-CSI-RS and P-CSI-RS reporting for low latency SCell activation can reduce uncertainty time in acquiring the first available downlink CSI reference resource or uncertainty in acquiring the first available CSI reporting resources in TCSI_Reporting. The existing minimum period of P-CSI-RS resource and reporting is 4 slots, shorter periodicity can be configured, e.g. 1 slot, thus UE can report the CSI in each slot.
[bookmark: OLE_LINK146]Proposal 7: Short periodicity of 1 slot for periodic CSI-RS resource and CSI reporting is supported for low latency of SCell activation.
Normally, a gNB activates SCell for a UE only when the UE has data waiting for transmission. In order to improve user’s experience, the most important thing is to start data transmission as soon as possible. For the scenario that SCell being activated belongs to FR2 and there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1, if the PCell/PSCell and the target SCell are in a band pair with independent beam management and the target SCell is unknown to UE, a procedure of beam management is needed to find the suitable RX/TX beam for synchronization and CSI measurement which will increase the latency of SCell activation. 
Actually, during the procedure of SCell activation, when gNB receives the beam reporting, i.e. the L1-RSRP report, it implies that UE has completed beam selection and timing synchronization which are necessary conditions for downlink transmission. It means that gNB can start downlink transmission with a conservative or rough MCS on the SCell, and UE can start to monitor PDCCH on the SCell, even though the valid CSI report is not yet reported. Thus, the gNB and UE can assume the SCell is activated after the Tactivation_time. After normal CSI report is reported as legacy procedure, the MCS for transmission can be refined for better data rate. So, a possible solution to reduce the latency of SCell activation for FR2 is to remove the time duration to acquire valid CSI report from the SCell activation procedure for the scenario of SCell being activated belongs to FR2 and unknown to UE.
[bookmark: OLE_LINK9][bookmark: OLE_LINK190]Proposal 8: TCSI_Reporting can be removed from the SCell activation procedure for the scenario that SCell being activated belongs to FR2 and is unknown to UE. 

Conclusion
According to the above discussions, we have the following proposals:
Observation 1: The conclusion of “whether reporting CSI of the target being-activated PUCCH SCell belonging to secondary PUCCH group by active serving cells belonging to primary PUCCH group is supported” has impact on the feasibility of Alt2.
Proposal 1: The working assumption “For efficient SCell activation with assistance of temporary RS, an SSB of the to-be-activated SCell can be indicated as a QCL source for the temporary RS in case of known SCell” should be confirmed.
Proposal 2: The tracking information obtained from the temporary RS during SCell activation should be able to be used by a UE as QCL information to perform CSI reporting that completes the SCell activation.
Proposal 3: The tracking information obtained from the temporary RS should be served as QCL information for DMRS and CSI-RS reception after SCell activation.
Proposal 4: For efficient SCell activation with assistance of temporary RS, an SSB/TRS of another active cell can be indicated as a QCL source for the temporary RS in case of unknown SCell.
Proposal 5: The gap between two temporary RS bursts should be explicitly indicated in MAC CE.
[bookmark: _GoBack]Proposal 6: Mechanism of collision handling with uplink slot/symbol for temporary RS can reuse the existing specification.
Proposal 7: Short periodicity of 1 slot for periodic CSI-RS resource and CSI reporting is supported for low latency of SCell activation.
Proposal 8: TCSI_Reporting can be removed from the SCell activation procedure for the scenario that SCell being activated belongs to FR2 and is unknown to UE. 
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