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1. Introduction
In the RAN4#106 meeting, basically remain aspects of RRM core requirements for FR1-FR1 NR-DC were discussed and came to agreements. There are few issues left to be discussed. In this paper, we will provide our view on them.
2. Discussion
The following issue was captured in the WF on R18 eFeRRM – RRM requirements for FR1-FR1 NRDC [1].
	· RAN4 are to discuss the RRM requirements for FR1-FR1 NRDC
· [bookmark: OLE_LINK14]Tsearch for RACH-less SCG activation (Issue 1-4-1)



2.1 SCG activation/deactivation
	· [bookmark: _Hlk108535890]Tsearch for RACH-less SCG activation (Issue 1-4-1)
· For RACH-less based SCG activation for FR1+FR1 NR-DC,
· [if TCI state is known, Tsearch = 0 ms if the target cell is a known FR1 PSCell]
· FFS on requirements for additional scenarios including FR1 PSCell is unknown



In the last meeting, RAN4 discussed the Tsearch for RACH-less SCG activation. For the first bullet, in the current requirement on RACH-less activation, it specifies three pre-conditions for ‘Tsearch=0’, which are ‘if RLM and BFD are configured’, ‘TCI state is known’ and ‘the target cell is a known FR1 PSCell’. For the first two parts, some companies think these have been captured in RAN2 spec, there is no need further clarification in the requirements of RAN4 spec. For this issue, we prefer to leave the current requirement unchanged and remain the conditions on ‘if RLM and BFD are configured and TCI state is known’. Here are the reasons below:
Firstly, for the ‘TCI state is known’ part, RAN4 specified the known conditions of TCI state for SCG activation in Release 17 and captured the corresponding conditions in the current spec. Now if considering to omit the conditions on ‘the ‘TCI state is known’, then the known condition of TCI state also seems to be redundant specified in the spec accordingly. In terms of integrity of spec, it is more appropriate to keep this part. 
Secondly, for the ‘if RLM and BFD are configured’ part, according to RAN2’s design, for the RACH-less SCG activation, the UE shall use the previously activated TCI states for PDCCH as RS for RLM, respectively for BFD. That is to say, the TCI state here specifically refers to TCI states for RLM/BFD. If ‘RLM and BFD are configured’ is omitted, it may not be quite clear which ‘TCI state’ refers to. 
Based on the above analysis, we think it is more appropriate to keep the current requirement unchanged for known PSCell case for RACH-less based SCG activation for FR1+FR1 NR-DC.
Proposal 1: For RACH-less based SCG activation for FR1+FR1 NR-DC,
· if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms if the target cell is a known FR1 PSCell.
Besides, before discussing the second sub-bullet, we would like to firstly analyse the issues related to Tsearch, the known condition of PSCell and TCI state. These have been parallelly discussed in R17 MR-DC topic for several meetings. In More details, the main divergences mainly focus on the following parts:
Part 1: For the case that there has not been detected either BF or RLF (if RLM/BFD is configured) on the deactivated PSCell and TCI state is known, whether Tsearch could be zero.
Part 2: Whether RAN4 needs to define requirements for additional scenarios including FR1/FR2 PSCell is unknown
Here we would like to provide further analysis on the relationship especially about side condition between known/unknown condition and the value of Tsearch for RACH-based SCG activation/RACH-less SCG activation. 
For the Part 1, in order to elaborate the corresponding side conditions for several parts including TCI state conditions, cell known conditions and ‘Tsearch’ more intuitively, we would like to analyse the SINR limitation between these parts through the following figures, in which, the left side of the arrow include the side conditions on ‘known TCI state’ and ‘RLM/BFD is configured and no failure occurred’ and the right side shows the value of Tsearch and corresponding side condition for known/unknown cell case.


Fig.1 ‘Tsearch’ and corresponding side conditions for RACH-based PSCell activation 
For RACH-based PSCell activation, according to the current requirements below: 
“if the target cell is a known NR FR2 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms”,
As it shown in Fig.1, for the known cell case, the cell known condition could be referred for which one of the SSBs measured from the PSCell being activated remains detectable. It assumes Es/Iot ≥ -6 dB. And for the unknown cell case, Tsearch =24*Trs is based on the condition Es/Iot ≥ -2 dB. 
For RACH-less based PSCell activation, there is no requirement for unknown case in the current requirement. And for the known cell case, ‘Tsearch = 0’ is under the assumption that the conditions ‘RLM and BFD are configured’, ‘TCI state is known’ and ‘the target cell is a known FR2 PSCell’ are satisfied at the same time. The side conditions corresponding to these three conditions are respectively: 
1. For the condition ‘RLM and BFD are configured’, the beam failure/radio link failure usually occurred when SINR is lower than -10dB. When there is no failure occurred, it assumes Es/Iot ≥ -10 dB.
2. For the condition ‘TCI state is known’, if UE has not detected beam failure, TCI state will be known. That is to say, its corresponding side condition is similar to the ‘RLM and BFD are configured and no failure occurred’ for the current requirement. It is also required Es/Iot ≥ -10 dB.
3. For the condition ‘the target cell is a known FR2 PScell’, according to the previous analyse on known case for RACH-based activation, It assumes Es/Iot ≥ -6 dB.



Fig.2 ‘Tsearch’ and corresponding side conditions for RACH-less based PSCell activation 
If we take the intersection of these three side conditions, it can be seen in Fig.2 that the conclusion of ‘Tsearch = 0’ is based on the side condition that Es/Iot ≥ -6 dB.
Now we come back to the question in Part 1: whether ‘RLM/BFD is configured and no failure occurred and TCI state is known’ could be the separate condition of ‘Tsearch = 0’. As we can see from the Fig.3 below, from SINR perspective, if considering to use ‘RLM/BFD configured and TCI state is known’ as the condition of ‘Tsearch = 0’, then the side condition for ‘Tsearch = 0’ will be relaxed at -10dB. For this scenario, one case may happen in which there is no failure declared due to the timer whereas the cell quality has already been bad. Actually, this is also the reason why we decided to define no requirement for the unknown case exactly. 



Fig.3 ‘Tsearch’ and corresponding side conditions under the assumption that ‘RLM/BFD is configured and TCI state is known’
Another thing needs to be noted is, according to the previous discussion in the core part for R17 MR-DC, it agreed that the known condition for TCI state at RACH-less SCG activation is “BFD for the TCI state is configured and no BF is detected for the TCI state”. Compared with the legacy known conditions for TCI state switch in section 8.10.2 below, the latter limited additively on side condition for the downlink TCI state, i.e., SINR of the downlink TCI state ≥ -3dB. 
	From TS38.133 Section 8.10.2 Known conditions for TCI state
The downlink TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target downlink TCI state to the completion of active downlink TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target downlink TCI state or QCLed to the target downlink TCI state
-	Downlink TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement
-	The UE has sent at least 1 L1-RSRP report for the target downlink TCI state before the downlink TCI state switch command
-	The target downlink TCI state remains detectable during the downlink TCI state switching period
-	The SSB associated with the downlink TCI state remain detectable during the downlink TCI switching period
-	SNR of the downlink TCI state ≥ -3dB
-	The SSB can be associated with either the serving cell PCI or a PCI different from serving cell PCI.
Otherwise, the downlink TCI state is unknown.



In order to avoid ambiguity on the value of ‘Tsearch’ within the time gap from -10dB to -6dB as Fig.3 shown, we can consider to reuse the similar limitation on TCI state for SCG activation as Fig.4 shown. 


Fig.4 Limit the side condition of known TCI state as ‘SNR of TCI state ≥ -3dB’
Therefore, before the discussion on whether ‘RLM/BFD is configured and TCI state is known’ could be separate condition of ‘Tsearch= 0’ and whether it needs to define requirements for unknown case, we shall firstly add the ‘SNR of TCI state ≥ -3dB’ as the sub-condition of known TCI state. 
Proposal 2: Add the ‘SNR of TCI state ≥ -3dB’ as the sub-condition of known TCI state for SCG Activations.
3. Conclusions
Proposal 1: For RACH-less based SCG activation for FR1+FR1 NR-DC,
· if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms if the target cell is a known FR1 PSCell.
Proposal 2: Add the ‘SNR of TCI state ≥ -3dB’ as the sub-condition of known TCI state for SCG Activations.
4. Reference
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