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1	Introduction
RAN#86 approved a Further Multi-RAT Dual-Connectivity enhancements WI for Release 17 with the following objective [1]:
	1. Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for one SCG applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2
2. Support of conditional PSCell change/addition [RAN2,RAN3, RAN4]
· support scenarios which are not addressed in Rel-16 NR mobility WI



With respect to highlighted objective, the following agreements were made in the RAN1#105 [2]:
	Agreement: For efficient activation of Scells, the triggered temporary RS is aperiodic.
Agreement: For efficient activation of a Scell (in known Scell case), at least the number of temporary RS bursts is indicated by a field in new MAC-CE
· The number of temporary RS bursts is RRC configurable.
· FFS: which field in MAC-CE is used and how this field is associated with the number of bursts
· For the purpose of designing temporary RS Scell activation, there is no RAN1 specification impact for the case where the number of indicated temporary RS bursts is smaller than what is expected by the UE

Agreement: To trigger temporary RS for efficient activation of SCells, the contents of the triggering MAC-CE(s) in a single PDSCH provide at least the following information (explicitly or implicitly):
· Whether or not temporary RS is triggered
· FFS detailed Information of temporary RS, e.g.: 
· Resources used for triggered Temporary RS
· Triggering time offset of triggered Temporary RS
· QCL source for triggered Temporary RS
· FFS: Detailed signaling structure of the triggering MAC-CE(s) including the down-selection between the following example options and whether the decision should be made in RAN1 or RAN2
· Opt. 1.1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering
· Opt. 1.2: 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: For efficient activation of a Scell (in known Scell case), the triggering offset of temporary RS is indicated by a field in new MAC-CE
· The candidate value(s) of triggering offset(s) is RRC configurable
· FFS: which field in MAC-CE is used and how this field is associated with the value of triggering offset

Agreement: For the reference slot for triggering offset of temporary RS
· [bookmark: _Hlk74731030]Option 2: the last DL slot of the to-be-activated Scell overlapping with slot n+k as defined in 38.213 sub-clause 4.3
· FFS: the earliest slot no earlier than the reference slot for a UE to receive a triggered temporary RS

Agreement:  If a UE measures a temporary RS triggered by a MAC-CE during SCell activation procedure, the measurement is performed within the BWP bandwidth of BWP indicated by firstActiveDownlinkBWP-Id



In this paper we consider how is it possible  realize temporary RS in MAC specification 38.321.
2	Discussion
For the case of MAC-CE based SCell Activation and TRS triggering please consider the following figure.



Figure 1 Colocated PCell Scell activation procedure (high level view)

While RAN2 should decide on the construction of the MAC-CE(s), RAN1 should determine the information that the MAC layer should deliver for the SCell activation purposes as well as determining the L1 related RRC configuration needs associated with the information provided via the MAC-CE(s). All this is critical information for RAN2 to be able to proceed with their part of the design.
The RAN1#105 agreements can be understood to establish the following:
· The MAC-CE indicates (explicitly or implicitly) in which SCells the gNB will transmit the temporary RS
· The UE can be configured with [a set of different] number of temporary RS bursts
· the MAC-CE selects one of the RRC configured values
· The UE can be configured with [a set of different] time offsets for the time-location of the temporary RS relative to the last DL slot of the to-be-activated Scell overlapping with slot n+k as defined in 38.213 sub-clause 4.3
· the MAC-CE selects one of the RRC configured values

Current MAC CE for activation/deactivation is defined as follows:


Figure 6.1.3.10-1: SCell Activation/Deactivation MAC CE of one octet


Figure 6.1.3.10-2: SCell Activation/Deactivation MAC CE of four octets
As can be seen there is only one R-bit left and if we want to extend this we would need to add a octet to the message to allow activation of temporary RS with the existing MAC CE.
Alternatively, we could define new MAC CE, this would consume one of existing LCIDs of which 12 (values 35-46) are currently not used. Additionally, we have values 64 to 308 of eLCID as reserved for future use currently. 
As we also need to add extra information per activated SCell i.e. selection of number of RS bursts and time offset as configured by RRC. So resusing existing MAC CE seems quite difficult: So it seems quite easier to define new MAC CE than trying to extend existing MAC CE
Proposal: Define new MAC CE for activation of temporary RS and SCell and deactivation of SCell
Then question is should we have separate activation MAC CE per SCell or reuse existing structure to some extend with just extra information. 
We don’t yet have information how much signaling in MAC this extra signaling exactly requires but anyway it would be multiple bits per activated SCell i.e. at least information on offset and RS bursts. 
Observation: whenever SCell is activated that is configured with temporary RS one needs to also signal whether temporary RS is activated with appropriate parameters 
As we already have “legacy” MAC CE for SCell activation it seems logical to assume that whenever that MAC CE is signalled no temporary RS is activated for the SCell(s). This would allow UE/NW not to change implementation of existing MAC CE handling. 
Proposal: Whenever existing legacy MAC CE for SCell activation is signalled UE does not activate temporary RS
Then regarding new MAC CE would need to indicate at least following information:
· Which SCell(s) is activated
· Temporary RS parameters including at least in some way
a. number of bursts
b. timing offset

We could either have a MAC CE that could activate multiple SCells up to 31 Scells (as in 4 octet activation MAC CE) or limited set of SCells (e.g. up to 7 SCells as in one octet Scell activation MAC CE) or even separate MAC CE just activating a SCell.  
As the extra information easily becomes multiple bits and even could be a octet of information per SCell singaling all the 32 SCells in one MAC CE could become quite a big chunk of data. 
Observation: Signaling of up to 31 SCells  in a MAC CE with all the required information for TRS activation can become very big (e.g. octet per SCell).
4	Conclusion
Proposal: Define new MAC CE for activation of temporary RS and SCell and deactivation of SCell
Observation: whenever SCell is activated that is configured with temporary RS one needs to also signal whether temporary RS is activated with appropriate parameters 
Proposal: Whenever existing legacy MAC CE for SCell activation is signalled UE does not activate temporary RS
Observation: Signaling of up to 31 SCells  in a MAC CE with all the required information for TRS activation can become very big (e.g. octet per SCell).
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