


3GPP TSG RAN WG4 Meeting #108	R4-2313506
Toulouse, France, August 21 – August 25, 2023

Agenda Item:	5.2.3	
Source: 	Ericsson
Title:	Discussion on Rel-17 RRM maintainence remaining issues
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this we provide our views on remaining issues in  
· Rel-17 maintainence on MR-DC 
· FeMIMO open issues
Discussion
SCG activation/deactivation related open issues
	Issue 1-1-3：Tsearch for RACH-less PSCell activation 
<Way forward>
Continue discussion on whether to update the side conditions for Tsearch.
· known target cell 
· known TCI state 
· UE is configured with bfd-and-RLM with value true and without detecting RLF or BFD


The main discussion within the Tsearch value for RACH-less SCG activation and RACH based activation are lies within 2 aspects
· From Network perspective when the RACH-less activation will be expected
· From UE perspective when can be regarded as the known condition for both target cell & TCI state
From Network perspective, the RRC procedure define the SCG RACH-less activation as specified in TS 38.331 
	1>	else if the RRCReconfiguration message was received via SRB1 within the nr-SCG within mrdc-SecondaryCellGroup (UE in NR-DC, mrdc-SecondaryCellGroup was received in RRCReconfiguration or RRCResume via SRB1):
2>	if the scg-State is not included in the RRCReconfiguration or RRCResume message containing the RRCReconfiguration message: 
3>	perform SCG activation as specified in 5.3.5.13a;
3>	if reconfigurationWithSync was included in spCellConfig in nr-SCG:
4>	initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];
3>	else if the SCG was deactivated before the reception of the NR RRC message containing the RRCReconfiguration message:
4>	if bfd-and-RLM was not configured to true before the reception of the RRCReconfiguration or RRCResume message containing the RRCReconfiguration message; or
4>	if lower layers indicate that a Random Access procedure is needed for SCG activation:
5>	initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];
4>	else the procedure ends;
3>	else the procedure ends;
2>	else
3>	perform SCG deactivation as specified in 5.3.5.13b;
3>	the procedure ends;
NOTE 2a:	The order in which the UE sends the RRCReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.


The first activation without scg-state will always follow Random Access procedure . From RRC procedure, the so-called RACH-less activation will only happen when there is a scg-state within the RRC message which indicate it has been deactivated before and the RLM&BFD to be configured is a prerequist. 
[bookmark: _Toc124525520]From MAC layer procedure, the RACH-less activation procedure defined as from TS 38.321 clause 5.29
	5.29	Activation/Deactivation of SCG
The network may activate and deactivate the configured SCG.
The MAC entity shall for the configured SCG:
1>	if upper layers indicate that SCG is activated:
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount for the PSCell or the timeAlignmentTimer associated with PTAG is not running:
3>	indicate to upper layers that a Random Access Procedure (as specified in clause 5.1.1) is needed for SCG activation.
2>	activate the SCG according to the timing defined in TS 38.133 [11].


The green highlighted part indiciates upon the MAC layer procedure, to have RACH-less activation, the Beam failure can not be declared on top of the RRC layer procedure this target cell must also have been activated not long time before once.
The yellow highlighte part emphasize how long time from network perspective can be. This timeAlignmentTimer is a configurable RRC parameter from the network and its value range can be seen from TS 38.331
	TimeAlignmentTimer ::= ENUMERATED {ms500, ms750, ms1280, ms1920, ms2560, ms5120, ms10240, infinity}
-- TAG-TIMEALIGNMENTTIMER-STOP
-- ASN1STOP


This timer will be updated every time the SCG being deactivated and can be updated every time when there is a TA command  MAC CE.
From UE perspective, the 5s known condition for the target cell is inherited from legacy Rel-15. This 5s is based on whether UE has sent a valid L3 report. This follows the logic for Scell activation or PScell addition that the target candidate cell shall be first add by the network RRC layer, when being added, UE may or may not in the coverage of this target cell, until UE performs measurement, until the measurement is done and valid report is being sent, there is a formal handshake between the network and the UE, then this target cell can be activated.
However this is not the same situation as we seen from the RACH-less SCG activation both RRC & MAC layer procedure.
The traditional 5s known condition is based on L3 report mechanisum which is upon network configuration, it can be periodical report or event trigger.
The RACH-less activation is based on 3 criteria
· Whether it is the 1st time SCG activation
· Whether it has bfd configured and whether Beam failure has been declared
· Whether the configured TAT timer is still running.
There is a misalignment from the RAN4 typical 5s known condition timeline with RAN2 RACH-less activation MAC procedure as both the starting point and ending point are not aligned as can be seen from figure 1. 
The TAT timer starting point is last TA command, while the 5s known condition starting point is the last sent L3 report.
For example, when a target cell has been configured event based measurement, and during the last 5 secondes counting from the last sent L3 report, the event has not been triggerd, while the TAT timer is still running at the moment of activation command. Also this is not a first time activation, the beam failure has not been declared, from network point of view this target cell is fulfil all the condtion for RACH-less activation. 
Observation 1: RAN4 5s known condition may conflict with the RAN2 defined RACH-less activation procedure.
This will causing unclear UE behavior when the TAT timer is still running while the L3 report has not being sent, from network point of view this UE shall follow the RACH-less activation while from UE point of view this will be an unknown cell which has no requirement to follow for RACH-less activation base on current specification on TS 38.133.
[image: ]
Figure 1. RACH-less SCG activation procedure
To clarify the UE behavior and how the Tsearch value shall be can be based on different unknown scenarios.
· Unknown due to the target cell has not been measured: due to very long MeasCycle for deactivated SCG or long DRX
· Unknown due to the target cell has not been reported: due to event has not been triggered, for example threshold has not been reached
For example when the target cell is unknown due to has not been measurement during the last 5s, network can always force UE go through RACH procedure to guarantee the required measurements.
Also when the target cell has been measured however report has not been sent, UE can stop the TAT timer can indicate the network whether RACH-less or RACH procedure can be followed.
However this is a RAN2 proceudre that needs discussion and consensus from RAN2 group.The draft LS can be seen from R4-2313508
[bookmark: _Ref142641915]Proposal 1: RAN4 shall clarify the UE behavior with RAN2 when the configured TAT timer is still running while target cell being considered as unknown.
In regarding whether Tsearch is needed and the requirement setting for Tsearch in the RACH-less activation, the main consideration is based on whether the PSS/SSS has been detected by the UE.       
To our understanding, to fulfill the RACH-less activation, the BFD and RLM must be configured and no beam failure can be declared, what differentiate the Tsearch value is whether this target cell PSS/SSS has been measured before.
For the target cell that has been measured, whether L3 report has been sent shall be a side condition as explained in the previous UE behavior clarification. However we understand there is a potential concern from some companies that there might be multiple MO being configured which will be compile within the same L3 report. The multiple MO case shall not impact the activation delay of one target Pscell, as there is always a side condition for SNR to guarantee even RACH based activation. As explained he L3 report is based on the Rel-15 mechanisum add a target cell first then activate when UE enters the coverage. This is not the same for RACH-less activation, typical scenario will be the target Pscell has been activated before and deactivated not long time ago. And it is within UE’s knowledge that whether this target cell is being measured and finished measurement.
For the target cell that has not been measured, it is very import to align the procedure that UE will fall back to RACH based activation.
As this is Rel-17 maintainence issue the proposal can be reflected on CR 3606.
[bookmark: _Ref142642924]Proposal 2: For RACH-less activation, target cell is known:
-	During the last 5 seconds before the reception of the SCG activation command:
-	The configured TAT timer alignment timer is running
-	One of the SSBs measured from the PSCell being activated remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being activated also remains detectable during the PSCell activation delay Tactivation_time according to the cell identification conditions specified in clause 9.3.
FeMIMO related open issues
	Whether need clarification or update in RAN4 spec when PDCCH/PDSCH and SSB associated with different PCI are overlapped on the same RE
· Proposals:
· Proposal 1: (vivo)
· Introduce scheduling restrictions for the cases when UE simultaneously receive SSB and PDSCH/PDCCH, while SSB is associated to a PCI different from the PCI to which the active TCI of PDSCH/PDCCH is associated. RRM requirements do not apply for these cases.
· Proposal 3: (Ericsson)
· Do not agree to introduce scheduling restriction “if the TCI state of the PDSCH /PDCCH is associated to the SSB of the cell with different PCI, UE is not expected to receive PDSCH/PDCCH on the symbols corresponding to the SSB indexes configured for L1-RSRP measurement on the serving cell”



From our understanding the restriction seems to be inspired from FR2, and we think the same restriction is not applicable to FR1. In FR1, TCI state do not indicate spatial relation info. That means the above restriction of SSB of NSC being associated to TCI state do not necessarily mean UE cannot receive simultaneously from SC and NSC. If the concern is UE not able to demodulate both of them due to interference, this has to be discussed in Demod session or we are open to discuss some performance degradation in RRM session.  
[bookmark: _Ref142643392]Proposal 3: RAN4 do not agree to introduce scheduling restriction “if the TCI state of the PDSCH /PDCCH is associated to the SSB of the cell with different PCI, UE is not expected to receive PDSCH/PDCCH on the symbols corresponding to the SSB indexes configured for L1-RSRP measurement on the serving cell.
Summary and Conclusion
In this contribution we have provided our views on open issues within even further RRM enhancement. The following proposals are made:
Proposal 1: RAN4 shall clarify the UE behavior with RAN2 when the configured TAT timer is still running while target cell being considered as unknown.
Proposal 2: For RACH-less activation, target cell is known:
-	During the last 5 seconds before the reception of the SCG activation command:
-	The configured TAT timer alignment timer is running
-	One of the SSBs measured from the PSCell being activated remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being activated also remains detectable during the PSCell activation delay Tactivation_time according to the cell identification conditions specified in clause 9.3.
Proposal 3: RAN4 do not agree to introduce scheduling restriction “if the TCI state of the PDSCH /PDCCH is associated to the SSB of the cell with different PCI, UE is not expected to receive PDSCH/PDCCH on the symbols corresponding to the SSB indexes configured for L1-RSRP measurement on the serving cell.
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