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1. Introduction
[bookmark: _Hlk85390381]According to RAN1#106bis-e meeting, the following agreements were made[1]:
	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


In this contribution we will further discuss the triggering of temporary RS for fast SCell activation.
2. Discussion
1. 
2. 
Background
Alt 1 and Alt 2 were discussed in RAN1#106-e meeting with the illustration as below[2]:
Alt 1: reuse the bitmap approach in MAC-CE as SCell activation
· Every Y-bit block in the bitmap corresponds to a SCell, Y>=0
· A Y-bit block indicates the RS resource ID, and a value zero indicated by the bit block means no RS resource transmitted. For example, each 2-bit block in the following bitmap refers to {no RS, RS#1, RS#2, RS#3} for one SCell, bit C7 and C6 for one SCell, bit C5 and C4 for another SCell.

Alt 2: reuse the A-TRS RRC configuration of triggering states
· Triggering state ID is indicated in MAC-CE explicitly
· A triggering state ID refers to an entry of a RRC list of SCells and their RS resources, e.g. ID#1 refers to the first row of the following RRC list/table.
	Trigger state
	SCell #1
	SCell #2
	SCell #3
	SCell #4
	SCell #5

	#1
	Tmp RS #1a
	Tmp RS #2a
	Tmp RS #3a
	
	

	#2
	Tmp RS #1b
	
	
	Tmp RS #4a
	Tmp RS #5a

	#3
	
	
	Tmp RS #3b
	Tmp RS #4b
	Tmp RS #5b

	#4
	
	Tmp RS #2b
	Tmp RS #3c
	Tmp RS #4c
	

	…
	…
	…
	…
	…
	…


Comparing these two alternatives, we can observe that both need to contain an ID for temporary RS resource or trigger state in the MAC CE. For alt 1, network is able to indicate all possible temporary combinations for all SCells in MAC CE and might configure less information in RRC signaling, which is quite flexible for network implementation, but requires more bits in MAC CE if Temporary RS ID is indicated for all SCells. Taking 2-bit for each SCell as example, one might need 8 octets for up to 31 SCells. As for alt 2, network needs to configure considerable states for UE. However, supporters suggest there are not that many states that network really need to configure, hence 128 states should be enough and require only 1 or 2 octets for MAC CE, which is controversial from the point of alt 1 supporters’ view. 
If alt 2 from which we can infer that only one or a few temporary RS configurations for each SCell is needed works, it seems 2bits or even 1 bit for each SCell indicating temporary RS in MAC CE is also possible for alt 1, which will not be much inferior to alt 2.  
Observation 1 The two alternatives for triggering temporary RS seem to be a trade-off between the information needs to be indicated in MAC CE and RRC signalling.
Proposal 1 RAN2 to adopt alt 1 for the triggering method for temporary RS, i.e. adopt ‘Z-bit Block’-based scheme.
Triggering Temporary RS with Alt.1
Except from the 2 alternatives, it is open whether to introduce fix-size or variable-size MAC CE for Alt.1[3]. With regards to the potential signalling overhead,  if we take 2 bit to indicate a temporary RS configuration for one SCell, if the number of to-be-activated SCells ‘M’ satisfies ‘M%4=2’, the SCell Activation with Temporary RS MAC CE carrying both SCell Activation/Deactivation and temporary RS trigger can be illustrated as figure 2.2.1 (the case where ‘M%4=0’, ‘M%4=1’, ‘M%4=3’ can be illustrated in a similar way):
[image: ]
Figure 2.2.1
For example, if the number of to-be-activated SCells is 6, the length of this variable-sized MAC CE is indicated in the L field of the MAC PDU subheader as figure 2.2.2，and the MAC CE appears to be like figure 2.2.3a. In this case, C1、C11、C14、C21、C26、C28 were set to 1 to indicate those SCells are activated, then only 6 ‘2-bit block’s are needed, i.e. 2 octets are needed for temporary RS activation part. Temporary Indexi in Oct 5 and Oct 6 can be related to entry of the temporary RS configuration list for each SCell in an ascending order, i.e. Index1 refers to C1, and Index1=10 means the second entry of the temporary RS configuration list for SCell C1 is triggered. Index4 refers to C21, and Index1=00 might indicate that temporary RS is not triggered for SCell C21, even if there are temporary RS configurations for SCell C21 (pre)configured in RRC signalling.
Assuming temporary RS for fast SCell activation is only for the case when SCell is to be actived from the state of deactivation and not related to dormancy, which is a relatively infrequent case for UE services in contrast with the case for UE resuming from SCell dormancy. Therefore, we think the potential minor additional bit cost in MAC CE of alt 1 compared to that of alt 2 should be acceptable.
[image: ]
Figure 2.2.2
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Figure 2.2.3a
Proposal 2 Take variable-sized SCells Activation/Deactivation with temporary RS MAC CEs into consideration for alt 1,  and the length of which can be indicated by the L field of MAC PDU subheader.
Proposal 3 The payload of the variable-sized SCells Activation/Deactivation with temporary RS MAC CE is consisted of the following fileds (see Annex 4.1 and 4.2):
	- 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. The Ci field is set to 0 to indicate that the SCell with SCellIndex i shall be deactivated;
	- R: Reserved bit, set to 0.
	- Temporary RS indexi: If an SCell Ci to be activated is configured with temporary RS configuration(s), a ‘Z-bit block’ Temporary RS indexi field is set to the value determined by the entry of temporary RS configuration list in RRC for each SCell in an ascending order. 
No matter we introduce full sized or variable-sized MAC CE for alt 1, the maximum number of Temporary RS Configurations for one SCell will affect the final design of the MAC CE, i.e. how many bits are needed to indicate the temporary RS configuration for one SCell. Since this is RAN1 related, hereby we suggest sending an LS to RAN1 and ask their view on this in order to progress with the final MAC CE format.
Proposal 4 Send LS to RAN1 to discuss and determine the maximum number of Temporary RS Configurations for one SCell.
3. Conclusion
Based on the discussion, we have the following observation and proposals:
Observation 1 The two alternatives for triggering temporary RS seem to be a trade-off between the information needs to be indicated in MAC CE and RRC signalling.
Proposal 1 RAN2 to adopt alt 1 for the triggering method for temporary RS, i.e. adopt ‘Z-bit Block’-based scheme.
Proposal 2 Take variable-sized SCells Activation/Deactivation with temporary RS MAC CEs into consideration for alt 1,  and the length of which can be indicated by the L field of MAC PDU subheader.
Proposal 3 The payload of the variable-sized SCells Activation/Deactivation with temporary RS MAC CE is consisted of the following fileds (see Annex 4.1 and 4.2):
	- 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. The Ci field is set to 0 to indicate that the SCell with SCellIndex i shall be deactivated;
	- R: Reserved bit, set to 0.
	- Temporary RS indexi: If an SCell Ci to be activated is configured with temporary RS configuration(s), a ‘Z-bit block’ Temporary RS indexi field is set to the value determined by the entry of temporary RS configuration list in RRC for each SCell in an ascending order. 
Proposal 4 If alt 1 is adopted for triggering temporary RS, send LS to RAN1 to discuss and determine the maximum number of Temporary RS Configurations for one SCell.
4. Annex
3. 
4. 
 SCell Activation/Deactivation with TRS activation MAC CE of one octet
Take ‘2-bit block’ to indicate temporary RS configuration for one SCell, and the number N of ‘2-bit block’ is equal to the number of to-be-activated SCells as example. the MAC CE design would be illustrated as below:
[image: ]
Figure 4.1.1 MAC CE for N that satisfies N%4=0
[image: ]
Figure 4.1.2 MAC CE for N that satisfies N%4=1, N can be equal to 2
[image: ]
Figure 4.1.3 MAC CE for N that satisfies N%4=2, N can be equal to 2
[image: ]
Figure 4.1.4 MAC CE for N that satisfies N%4=3, N can be equal to 2

SCell Activation/Deactivation with TRS activation MAC CE of four octets
Take ‘2-bit block’ to indicate temporary RS configuration for one SCell, and the number N of ‘2-bit block’ is equal to the number of to-be-activated SCells as example. the MAC CE design would be illustrated as below:
[image: ]
Figure 4.2.1 MAC CE for N that satisfies N%4=0
[image: ]
Figure 4.2.2 MAC CE for N that satisfies N%4=1
[image: ]
Figure 4.2.3 MAC CE for N that satisfies N%4=2
[image: ]
Figure 4.2.4 MAC CE for N that satisfies N%4=3
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