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1. Introduction

In RAN#86 meeting, a new WI for DCCA enhancement is approved for R17 NR. Two objectives are specified in WI [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]

· support scenarios which are not addressed in Rel-16 NR mobility WI

We would like to discuss the TRS activation for fast SCell activation in this paper.

2. Discussion on TRS activation
SCell activation delay requirement is defined in [2]. Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot [image: image2.png]Trarg *Tactivation
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Tactivation_time is the main contribution to SCell activation delay and the SSB periodicity will impact the Tactivation_time a lot. The SSB periodicity can be {ms5, ms10, ms20, ms40, ms80, ms160} and usually 20ms is configured for capacity cell and ms160 is configured for coverage cell. The SSB periodicity increased the SCell activation delay. So RAN1 agree to use TRS to replace the SSB for time-frequency synchronisation for SCell activation.
Currently, the SCell can be activated via SCell A/D MAC CE or RRC signaling directly while SCell addition. However, RAN1 only consider MAC CE based Scell activation for fast SCell activation. 
Proposal 1: TRS activation mechanism for fast SCell activation only includes MAC CE based SCell activation, i.e. RRC based SCell activation case is excluded. 
In RAN1#104bis meeting, RAN1 discussed that TRS activation based on MAC CE and/or DCI. 
	Agreement
For efficient activation of SCells

· Option 1a: MAC CE(s) contained in a single PDSCH to trigger both SCell activation and corresponding temporary RS(s)

· Details FFS including timeline design for receiving temporary RS

Note: Separate from the support of Option 1a, it is up to RAN4 whether or not to consider an activation time enhancement for Option 2 without requiring further RAN1 work

· Option 2: A Rel-15/16 SCell activation MAC-CE to trigger SCell activation and a Rel-15/16 DCI to trigger corresponding Rel-15/16 A-TRS(s)

Send an LS to RAN4. The LS is endorsed in R1-210XXXX.


In RAN1#115 meeting, RAN1 converge the TRS activation solution to two MAC CE based solution. 

	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


Next, we will discuss how to design the TRS activation command based on MAC CE based SCell activation.
Issue 1: TRS activation command based on MAC CE based SCell activation
For TRS activation, there are 8 options
	Options 
	Notes 

	Opt. 1.1: One new MAC CE for both SCell activation triggering and corresponding temporary RS triggering.
	One new MAC CE is defined based on SCell A/D MAC CE for both TRS activation and SCell activation.

	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.
	One new MAC CE is defined for TRS activation, and TRS activation MAC CE and Rel-15/16 SCell A/D MAC-CE will be transmitted in one TB.


For our understanding, it is normal case that the SCell is activated then the TRS is activated. If the SCell is not activated, the TRS activation mean nothing. So for the ‘separate’ triggers, the TRS activation indication may arrive earlier than SCell activation indication or only TRS activation indication arrives even though the network send SCell activation indication and TRS activation indication at the same time in network side. So, the ‘separate’ triggers once discussed in RAN1 are not good way forward due to the uncertain arrival order of the two indication. 
First, the conditions of SCell to trigger TRSs activation should be discussed. If one SCell is reactivation, we cannot see the necessary to active the TRS due to the SCell is in SCell activation state. When one SCell is activated from deactivation state, the first active DL BWP will be activated after SCell activation. So if one SCell’s first active BWP is dormant BWP, it is not so urgent to synchronize to network because there is no data reception and transmission requirement. 

For our understanding, the SCell should meet the following conditions and the SCell need TRS activation:

(1) The SCell is activated from deactivation;

(2) The SCell’s first active DL BWP is not dormant BWP;

(3) The SCell’s first active DL BWP is configured with TRS for fast SCell activation.

Proposal 2: The SCell will trigger TRS activation should meet the following conditions:
· The SCell is activated from deactivation;

· The SCell’s first active DL BWP is not dormant BWP;

· The SCell’s first active DL BWP is configured with TRS for fast SCell activation.

For option 1.1 and option 1.2, they are in RAN2 scope and both are possible. We will discuss the two options from RAN2 point of view.
Option 1.1: One new MAC CE is defined based on SCell A/D MAC CE for both TRS activation and SCell activation.
Some companies may think the TRS activation works only when there is SSB far away case, if there is SSB near the SCell A/D MAC CE, then SSB can be used. Some companies also think the network should control the TRS activation flexible. One new MAC CE can be defined based on extension of SCell A/D MAC CE as below figure for the new MAC CE.
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From RAN2 point of view, option 1.1 is easy to implement and only little specification impact, i.e. only need to define a new MAC CE. The network can dynamic control the TRS activation of one SCell in each SCell reactivation.
Option 1.2: One new MAC CE is defined for TRS activation, and TRS activation MAC CE and SCell A/D MAC CE will be transmitted in one TB.

Define a separate MAC CE to control TRS activation for each SCell. E.g a new MAC CE only for TRS activation as below figure.
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(a) Fix size including all SCells
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(b) Variable size including all SCells who meets the TRS activation conditions
In option 1.2, the TRS activation MAC CE and SCell activation MAC CE are separate two MAC CE. however, the TRS activation MAC CE relies on the SCell A/D MAC CE reception. So RAN1 discussed and agree can make the two MAC CE in one TB. However, there is no such requirement to force two independent MAC CE in one TB in NR and LTE. It is weird request and it lost the flexibility of specification. We do not think it is good idea to open the door for such weird requirement in MAC spec.
Proposal 3: Option 1.1 (one MAC CE for both SCell activation and TRS activation) is supported for TRS activation with MAC CE. Option 1.2 (two separate MAC CE for SCell activation and TRS activation and will be transmitted in one TB) is not preferred.
Issue 2: TRS activation MAC CE design
In legacy R15/16 SCell A/D MAC CE, all SCells will associate one bit in MAC CE, the corresponding bit is set to 1 means to activate the SCell, otherwise, it means deactivated the SCell. In the new MAC CE for both SCell activation/deactivation and TRS activation, it is reasonable to includes all SCell’s corresponding bit for SCell activation as legacy R15/16 SCell A/D MAC CE. 
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Figure 6.1.3.10-1/2: SCell Activation/Deactivation MAC CE of one octet/four octets


In RAN1#105 meeting, RAN1 agree to include the number of TRS burst and offset for TR. So TRS activation assistance information, i.e. the number of temporary RS bursts and offset of temporary RS, are included in MAC CE.
	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
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


RAN1 also discuss that the TRS activation can be indicated in MAC CE explicitly or implicitly.
	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


No matter the TRS activation indication for each SCell is indicated explicitly or implicitly, the TRS activation assistance information will indicated explicitly in MAC CE. The key point is whether we need an explicit indication for TRS activation for each SCell. 
Option 1: No explicit indication for TRS activation of each SCell in MAC CE. Each SCell will own the information for TRS activation in MAC CE includes SCell index and TRS activation assistance information. E.g. 2 bits for the number of TRS burst and 2 bits for TRS offset, up to 8 CC.
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In option 1, the SCell index should be included together to indicate the TRS activation assistance information is for which SCell. For up to 8 CC CA, the SCell index will be 3 bits and for up to 32 CC CA, the SCell index will be 5 bits. It will waste more bit in MAC CE for indicating the SCell index.
Option 2: Explicit indication for TRS activation of each SCell in MAC CE.
In this case, whether each SCell will associate one bit in the new MAC CE for TRS activation as legacy R15/16 SCell A/D MAC CE did is not clear.
Option 2.1: Each SCell will associate one bit in new MAC CE to indicate the TRS activation or not. E.g. 2 bits for the number of TRS burst and 2 bits for TRS offset.
Option 2.2: Only the SCell meet the “Conditions” will associate one bit in new MAC CE to indicate the TRS activation or not. E.g. 2 bits for the number of TRS burst and 2 bits for TRS offset.
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If it indicates the TRS of one SCell is activated, it means there is TRS activation assistance information from network side in this MAC CE. The bit of each SCell also indicates the existing of RS activation assistance information for each SCell explicitly.
In order to reduce the MAC CE size, it seems option 2.2 is preferred.

Proposal 4: Explicit indication for each SCell is included in new MAC for SCell activation as legacy R15/16 SCell A/D MAC CE。
Proposal 5: Explicit indication for SCells who meet the “TRS activation Condition” is included in new MAC for TRS activation.

Proposal 6: The number of TRS burst and TRS offset of the SCell are included in the new MAC CE if the SCell’s TRS is activate in the same MAC CE.

Proposal 7: The “TRS activation Condition” can be:

· Option 1: All SCells configured TRS for SCell activation purpose.

· Option 2: All SCell configured TRS for SCell activation purpose and the SCell is activated from deactivated state.

· Option 3: All SCell configured TRS for SCell activation purpose and the SCell is activated from deactivated state and the first active BWP of the SCell is not dormant BWP.

The next question is how does the UE identify the new MAC CE or SCell A/D MAC CE?

Solution 1: Define a new LCID for new MAC with TRS activation indication. The UE will identify the MAC CE by LCID in sub header. 

Solution 2: The UE will decide MAC CE format whether there is TRS configuration for fast SCell activation purpose according to the network configuration. 

For our understanding, solution 1 is easier for UE to identify the new MAC CE. Even if the TRS configuration for fast SCell activation is configured, it is also possible for network to send legacy SCell A/D MAC CE to the UE, e.g. no requirements for TRS activation and only SCell A/D purpose.  

Furthermore, consider up to 8 CC and up to 32 CC cases, two LCIDs should be defined separately.

Proposal 8: Two LCIDs is defined to identify new MAC CE of TRS activation for up to 8 CC and 32 CC cases separately.
Issue 3: RRC signalling design for TRS activation
TRS activation for fast SCell activation is for R17, I think it is common understanding there will be one UE capability defined for UE to support TRS activation for fast SCell activation.
Proposal 9: One UE capability is defined to indicate that UE support TRS activation for fast SCell activation.

The network will be based on the UE capability to configure the TRS for fast SCell activation purpose and the UE will be based on the configuration of TRS for fast SCell activation to decide to use the new MAC CE for SCell A/D and TRS activation.

For the TRS configuration for fast activation should be based on current TRS configuration and will includes one new IE to indicates the TRS’s purpose is for fast SCell activation. RAN1 agree to configure the candidates of number of TRS burst and the candidates for TRS offset. Other new parameters are up to RAN1.
Proposal 10: One new IE is introduced in current TRS configuration to indicates the TRS is for fast SCell activation purpose.
Proposal 11: The candidates of number of TRS burst and the candidates for TRS offset are configured in RRC signalling per TRS.
3. Conclusions

Based on the discussion above, we propose:
Proposal 1: TRS activation mechanism for fast SCell activation only includes MAC CE based SCell activation, i.e. RRC based SCell activation case is excluded. 

Proposal 2: The SCell will trigger TRS activation should meet the following conditions:

· The SCell is activated from deactivation;

· The SCell’s first active DL BWP is not dormant BWP;

· The SCell’s first active DL BWP is configured with TRS for fast SCell activation.

Proposal 3: Option 1.1 (one MAC CE for both SCell activation and TRS activation) is supported for TRS activation with MAC CE. Option 1.2 (two separate MAC CE for SCell activation and TRS activation and will be transmitted in one TB) is not preferred.

Proposal 4: Explicit indication for each SCell is included in new MAC for SCell activation as legacy R15/16 SCell A/D MAC CE。
Proposal 5: Explicit indication for SCells who meet the “TRS activation Condition” is included in new MAC for TRS activation.

Proposal 6: The number of TRS burst and TRS offset of the SCell are included in the new MAC CE if the SCell’s TRS is activate in the same MAC CE.

Proposal 7: The “TRS activation Condition” can be:

· Option 1: All SCells configured TRS for SCell activation purpose.

· Option 2: All SCell configured TRS for SCell activation purpose and the SCell is activated from deactivated state.

· Option 3: All SCell configured TRS for SCell activation purpose and the SCell is activated from deactivated state and the first active BWP of the SCell is not dormant BWP.
Proposal 8: Two LCIDs is defined to identify new MAC CE of TRS activation for up to 8 CC and 32 CC cases separately.
Proposal 9: One UE capability is defined to indicate that UE support TRS activation for fast SCell activation.
Proposal 10: One new IE is introduced in current TRS configuration to indicates the TRS is for fast SCell activation purpose.

Proposal 11: The candidates of number of TRS burst and the candidates for TRS offset are configured in RRC signalling per TRS.
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