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[bookmark: _Hlk92533719]Introduction
[bookmark: _Hlk85390381][bookmark: _Hlk92533704]According to RAN1#107-e meeting, the following agreements were made[1]:
	Agreement(for reference during the discussion)
· For triggering temporary RS, down-select based on the following alternatives, or let RAN2 be aware the status of this discussion
· Alt 1: Bitmap approach in MAC-CE similar to SCell activation
· 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 aperiodic temporary RS for one or multiple SCells is configured by RRC according Rel-16 A-TRS triggering framework
· SCell ID is configured as a part of the temporary RS configuration. Some SCell IDs derived from the trigger state triggered by the new MAC-CE may not refer to to-be-activated SCells that are indicated by the new MAC-CE or the legacy SCell activation/de-activation MAC-CE
· 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
· Note: The down-selection targets at a RAN1 consensus on MAC-CE functionality and the list of RRC parameters for this feature. Any MAC-CE signaling design above are reference concept, its final MAC-CE signaling design is up to RAN2.


In RAN2#116b-e meeting, Alt 1 is adopted as agreement[2]. Yet, there are still an issue remained to be discussed which might affect the usage of the new MAC CE. 

Discussion
Background
R15 SCell Activation/Deactivation MAC CE
In release 15, the SCell Activation/Deactivation MAC CE is introduced. The SCell Activation/Deactivation MAC CE with one octet is defined as figure 1[3]:
-	Ci: If there is an SCell configured for the MAC entity with SCellIndex i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. The Ci field is set to 1 to indicate that the SCell with SCellIndex i shall be activated. The Ci field is set to 0 to indicate that the SCell with SCellIndex i shall be deactivated;
-	R: Reserved bit, set to 0.


Figure 1: SCell Activation/Deactivation MAC CE of one octet
R17 Enhanced SCell Activation/Deactivation MAC CE
In release 17, the Enhanced SCell Activation/Deactivation MAC CE is introduced. The Enhanced SCell Activation/Deactivation MAC CE of up to seven SCells in running CR is defined as figure 2[3]:
-	Ci: If there is an SCell configured for the MAC entity with SCellIndex i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. The Ci field is set to 1 to indicate that the SCell with SCellIndex i shall be activated and that a TRS IDj field is included for the SCell. The Ci field is set to 0 to indicate that the SCell with SCellIndex i shall be deactivated and that no TRS ID field is included for this SCell;
-	TRS IDj: TRS IDj corresponds to the j-th SCell that shall be activated according to Ci, i.e., TRS ID1 corresponds to the activated SCell with the lowest sCellIndex value i1 for which Ci1 is set to 1, TRS ID2 corresponds to the activated SCell with the lowest SellIndex value i2 > i1 for which Ci2 is set to 1, and so on until the activated SCell with the highest sCellIndex value iN  for which CiN is set to 1. If TRS IDj is set to a non-zero value, this field provides the scellActivationRS-ConfigId identifying a SCellActivationRS-Config, as configured in scellActivationRS-ConfigToAddModList for the corresponding SCell. If TRS IDj is set to zero, no TRS is used for the corresponding SCell;
-	R: Reserved bit, set to 0.


Figure 2: Enhanced SCell Activation/Deactivation MAC CE of up to seven SCells
The usage of R15 SCell Activation/Deactivation MAC CE and R17 Enhanced SCell Activation/Deactivation MAC CE
At last meeting, concern was raised about whether we can use both the R15 SCell Activation/Deactivation MAC CE and the R17 Enhanced SCell Activation/Deactivation MAC CE when TRS configuration is configured for certain SCells[4]. Before we take a look into the possible cases of the MAC CE usage in R17, brief review of the case using the legacy R15 MAC CE only will help to understand the little more complicated case of using both R15 MAC CE and R17 MAC CE. 
In release 15, the R15 MAC CE only indicates the SCell activation/deactivation status with Ci field. When UE receives the R15 MAC CE, UE uses the SSB for AGC and time/frequency tracking. If the SpCell transmit two adjacent R15 MAC CEs, the second MAC CE will not affect the functionality of the first MAC CE, since the SSB is periodically transmitted. Therefore, there is no need to put any limitation on the usage of R15 MAC CE only in the history.
In release 17, the R17 MAC CE enables fast SCell activation with TRS burst, which is one-shot and not periodical. For a UE configured with TRS configuration for an SCell Ci, it is possible the UE receives a first R17 MAC CE indicating this SCell is activated and TRS is used for this SCell (Ci=1 & TRS ID for Ci!=0) and later receives an R15 MAC CE or an second R17 MAC CE. If the R15 MAC CE or the second R17 MAC CE is received after the TRS burst(s) indicated by the first R17 MAC CE, they will not affect the one-shot TRS burst(s), which is similar to the case of using R15 MAC CE only.
Observation 1 There is no functionality impact if an R15 SCell Activation/Deactivation MAC CE or an R17 Enhanced SCell Activation/Deactivation MAC CE is received by the UE after the transmitted TRS burst(s) indicated by a former R17 Enhanced SCell Activation/Deactivation MAC CE.
However, if the R15 MAC CE or the second R17 MAC CE is received before the TRS burst(s) indicated by the first R17 MAC CE, there might be some comprehension misalignment issues. 
We first check the case for R15 MAC CE. For a UE configured with TRS configuration for an SCell Ci, if an R15 MAC CE is received before the TRS burst(s) indicated by an R17 MAC CE (Ci=1 & TRS ID for Ci!=0 in this R17 MAC CE), there are only two branches, i.e. Ci=0 or Ci=1 in the R15 MAC CE for this SCell. 
If Ci=0 in the R15 MAC CE, it means this SCell is deactivated. It is natural that this SCell does not send the TRS burst(s) indicated by the R17 MAC CE, and the UE does not expect to use the TRS burst(s) either.
If Ci=1 in the R15 MAC CE, it means this SCell shall be activated or remain to be activated, either comprehension does not bother the UE implementation to use the TRS burst(s) or the SSB as legacy way to complete the SCell activation precedure indicated by the R17 MAC CE. 
Observation 2 [bookmark: _Hlk92532133]There is no functionality impact if an R15 SCell Activation/Deactivation MAC CE is received by the UE before the transmitted TRS burst(s) indicated by a former R17 Enhanced SCell Activation/Deactivation MAC CE.
Moreover, even if the TRS configuration is configured for certain SCell(s), R15 MAC CE can be used to save some bits if the network does not plan to use the TRS for some reason upon activating the SCell(s) for the UE.
Observation 3 When the network does not use the TRS for fast SCell activation, R15 MAC CE can be used for SCell activation/deactivation to save some bits.
In conclusion, the network is free to use either an R15 MAC CE or an R17 MAC CE for SCell A/D purpose when TRS configuration is configured for any SCell.
Proposal 1 Either R15 SCell Activation/Deactivation MAC CE or R17 Enhanced SCell Activation/Deactivation MAC CE can be used for SCell activation/deactivation when TRS configuration is configured for any SCell, i.e. no spec impact for the legacy R15 SCell Activation/Deactivation MAC CE.
Now we check the case for R17 MAC CE. For a UE configured with TRS configuration for an SCell Ci, if a second R17 MAC CE is received before the TRS burst(s) indicated by a first R17 MAC CE (Ci=1 & TRS ID for Ci!=0 in this R17 MAC CE), there are three branches for the second R17 MAC CE:
1) Ci=0, TRS ID field for Ci is absent;
2) Ci=1, TRS ID field for Ci is present and TRS ID=0;
3) Ci=1, TRS ID field for Ci is present and TRS ID!=0;
For the first branch, i.e. Ci=0, there is no comprehension issue which is similar to the case as analyzed above for the R15 MAC CE.
For the second branch, i.e. Ci=1 & “TRS ID for Ci”=0, the UE is confused whether the TRS bursts indicated by the first R17 MAC CE can still be used as figure 3 shows, since the 2nd R17 MAC CE indicate the TRS is not used for Ci according to the running CR.
[image: ]
Figure 3
For the third branch, i.e. Ci=1 & “TRS ID for Ci”!=0, the UE might be confused about the TRS situation, but we think the TRS bursts indicated by both R17 MAC CE can all be transmitted since the network decides to indicate so and it can be left to UE implementation to decide which TRS bursts to use.
[image: ]
Figure 4
Therefore, the only situation that needs clarification is the second branch, i.e. the UE receives a second R17 MAC CE before the TRS burst(s) indicated by a first R17 MAC CE where the second R17 MAC CE indicates Ci=1 & “TRS ID for Ci”=0 for the SCell Ci.
Observation 4 Clarification is needed for the case when the UE receives a second R17 MAC CE before the TRS burst(s) indicated by a first R17 MAC CE where the second R17 MAC CE indicates Ci=1 & “TRS ID for Ci”=0 for the SCell Ci.
There are two options to deal with the problem:
1) option 1: maintain the indication by the first R17 MAC CE (Ci=1 & “TRS ID for Ci”!=0), i.e. the network still transmits the TRS burst(s) indicated by the first R17 MAC CE;
2) option 2: follow the indication by the second R17 MAC CE (Ci=1 & “TRS ID for Ci”=0), i.e. the network stops to thansmit the TRS burst(s) indicated by the first R17 MAC CE;
Since the network transmit the first R17 MAC CE to activate SCell Ci for the UE and maintain the decision (Ci=1) in the second R17 MAC CE, it’s quite natural that the network still transmits TRS burst(s) to help with accelerating the SCell activation procedure. Furthermore, it is also aligned with the UE behavior of receiving a R15 MAC CE before the TRS burst(s) indicated by a former R17 MAC CE as we analyze in observation 2.
Therefore, we propose to adopt option 1. The TP is provided in the Annex.
Proposal 2 Adopt the TP in the Annex to keep aligned comprehension between the network and the UE when the UE receives a second R17 MAC CE before the TRS burst(s) indicated by a first R17 MAC CE where the second R17 MAC CE indicates Ci=1 & “TRS ID for Ci”=0 for the SCell Ci.

Conclusion
Based on the discussion, we have the following observation and proposals:
Observation 1 There is no functionality impact if an R15 SCell Activation/Deactivation MAC CE or an R17 Enhanced SCell Activation/Deactivation MAC CE is received by the UE after the transmitted TRS burst(s) indicated by a former R17 Enhanced SCell Activation/Deactivation MAC CE.
Observation 2 There is no functionality impact if an R15 SCell Activation/Deactivation MAC CE is received by the UE before the transmitted TRS burst(s) indicated by a former R17 Enhanced SCell Activation/Deactivation MAC CE. 
Observation 3 When the network does not use the TRS for fast SCell activation, R15 MAC CE can be used for SCell activation/deactivation to save some bits.
Observation 4 Clarification is needed for the case when the UE receives a second R17 MAC CE before the TRS burst(s) indicated by a first R17 MAC CE where the second R17 MAC CE indicates Ci=1 & “TRS ID for Ci”=0 for the SCell Ci.
Proposal 1 Either R15 SCell Activation/Deactivation MAC CE or R17 Enhanced SCell Activation/Deactivation MAC CE can be used for SCell activation/deactivation when TRS configuration is configured for any SCell, i.e. no spec impact for the legacy R15 SCell Activation/Deactivation MAC CE.
Proposal 2 Adopt the TP in the Annex to keep aligned comprehension for the network and the UE when the UE receives a second R17 MAC CE before the TRS burst(s) indicated by a first R17 MAC CE where the second R17 MAC CE indicates Ci=1 & “TRS ID for Ci”=0 for the SCell Ci.
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The Enhanced SCell Activation/Deactivation MAC CE of up to seven SCells is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size and consists of seven C-fields, one R-field and several TRS ID fields. The Enhanced SCell Activation/Deactivation MAC CE of up to seven SCells is defined as follows (Figure 6.1.3.x-1).
The Enhanced SCell Activation/Deactivation MAC CE of up to thirtyone SCells is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size and consists of 31 C-fields, one R-field and several TRS ID fields. The Enhanced SCell Activation/Deactivation MAC CE of up to thirtyone SCells is defined as follows (Figure 6.1.3.x-2).
-	Ci: If there is an SCell configured for the MAC entity with SCellIndex i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. The Ci field is set to 1 to indicate that the SCell with SCellIndex i shall be activated and that a TRS IDj field is included for the SCell. The Ci field is set to 0 to indicate that the SCell with SCellIndex i shall be deactivated and that no TRS ID field is included for this SCell;
-	TRS IDj: TRS IDj corresponds to the j-th SCell that shall be activated according to Ci, i.e., TRS ID1 corresponds to the activated SCell with the lowest sCellIndex value i1 for which Ci1 is set to 1, TRS ID2 corresponds to the activated SCell with the lowest SellIndex value i2 > i1 for which Ci2 is set to 1, and so on until the activated SCell with the highest sCellIndex value iN  for which CiN is set to 1. If TRS IDj is set to a non-zero value, this field provides the scellActivationRS-ConfigId identifying a SCellActivationRS-Config, as configured in scellActivationRS-ConfigToAddModList for the corresponding SCell. If TRS IDj is set to zero, no TRS is used or the last not completed TRS is maintained for the corresponding SCell;
-	R: Reserved bit, set to 0.




Figure 6.1.3.x-1: Enhanced SCell Activation/Deactivation MAC CE of up to seven SCells 

 
Figure 6.1.3.x-2: Enhanced SCell Activation/Deactivation MAC CE of up to thirtyone SCells 
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