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1. Introduction & Background

For split SRB, the draft TS 37.340_v100 [1] captures RAN2 progress as follow:

----------------------------------------------------Begin quoting-----------------------------------------------------------------
For the MCG split SRB, the selection of transmission path in downlink depends on network implementation. For uplink, the UE is configured via MN RRC signalling whether to use MCG path, SCG path or duplicate the transmission on both MCG and SCG.
Editor’s note: Behaviour in case of SCG failure when SCG is the configured path is FFS.
-----------------------------------------------------End quoting------------------------------------------------------------------
Further RAN2#99 agreed that:
Agreements

1: After SCG failure, the UE continues to perform measurements based on the SN measurement configuration. (UE does not autonomously change the routing of the SN measurements). Consequence is that, if the SN measurement configuration configured the UE to route measurements via MN, then these will continue to be reported after the SCG failure.

2: Upon detection of SCG failure, UE performs following steps (as in LTE-DC):

1) UE keeps the current SCG configuration used prior to detection of SCG failure

  2) Perform UE actions corresponding to SCG failure (i.e. suspension of SCG transmissions and SCG failure report transmission to MN)
3: Measurement results provided in SCGFailureInformation message can be forward to the SN by inter node message (encoded in NR RRC format as previously agreed). 

And 
Agreements

1: Measurement results according to SN configuration provided in SCGFailureInformation are encoded according to NR RRC format

2: If SCGFailureInformation contains SN configured measurement results, MN will forward those measurements to SN

3: The following measurements are included in SN part of SCGFailureInformation

-ARFCN value and NR serving cells and NR neighbour cells measurement results with a quality indicator (RSRP, RSRQ or equivalent).

FFS
Beam level measurements
This contribution will further discuss the following remaining issues on SCG failure:

-
Behaviour in case of SCG failure when SCG is the configured path
-
Whether beam level measurements should be included in the SCGFailureInformation
-
After SCG failure how should the measurements, based on the SN configuration, continue
The contribution will conclude with proposal and a TP for draft TS 37.340_v100.
2. Discussion
2.1. Behaviour in case of RLF when SCG is the configured path 
According to RAN2 agreement above, after SCG failure UE keeps the current SCG configuration used prior to detection of SCG failure and UE performs SCG failure corresponding actions (i.e. suspension of SCG transmissions and SCG failure report transmission to MN). So After SCG failure UE will suspend the split SCG. The suspension of SCG transmissions can be autonomously performed by UE, but as SCG is the only configured path for that SRB (SCG part of split MCG SRB) the immediate SCG failure reporting is not possible. Thus UE has three options:
-
Option 1:  Use the MCG part of split MCG SRB to report SCG failure [2]
-
If the UE is configured no to use the MCG part of split MCG SRB, UE cannot be able to use the split SRB to report the SCG failure. This may further lead to significant service interruption time
-
Option 2: initiate the RRC connection re-establishment procedure to re-establish RRC connection with SCG [3]
-
If the SCG failure is due to out of SCG coverage, RRC re-establishment will not succeed, UE cannot report the SCG failure. This may further lead to significant service interruption time
-
Option 3: The RRC configuration that the UL path of the split SRB is only set to the SCG is not allowed in the specification.
-
Avoiding configuring SCG as the only configured path would guarantee that SCG failure indication is always possible. Therefore,
Proposal 1: UL path of the split SRB is only set to the SCG is not allowed
Proposal 2: Remove the editor note in the TS 37340 as TP in annex.
2.2. SCGFailureInformation measurements content

After SCG failure, measurement results, such as serving cell and neighbor cell RSRP, RSRQ in the SCGFailureInformation, are necessary to find a better cell for UE connection establishment. On the other hand, one of the purposes of beam level measurement information associated to SS Block(s), CSI-RS(s) or both is that these indications may allow the target gNB to allocate dedicated RACH resources. These measurements help reduce connection establishment time by allocating contention-free RACH resources in subset of beams of target cell during UE handover [4]. But at SCG failure, there is no possibility of performing HO from/to SN mode. And as, per RAN2 agreement, the SCGFailureInformation message would be sent to MN which may forward to SN, the beam level measurement results may not be timely delivered to SN. If the beam level measurement results are not timely delivered to MN, they may not be with any usefulness for SN to select a best cell for UE re-establishment. Therefore,

 Proposal 3: Beam level measurement results is not included in SCGFailureInformation
2.3. UE Measurement after SCG failure
After SCG failure UE keeps the current SCG configuration used prior to detection of SCG failure, the UE continues to perform measurements based on the SN measurement configuration. If the SCG failure is due to deep out of SCG coverage, the UE may continue measurement for long moment without successful measurement results. This will unnecessarily drain UE power. In such case, if the measurement requirements are relaxed to allow UE to perform measurement less frequently, UE power consumption would be significantly reduced. 
Observation 1: After SCG failure, reducing UE measurement frequency requirement would be useful to avoiding unnecessary UE power consumption.

Additionally, as discussed above, some measurement results, (beam level measurement results) are not in any mean useful for the UE connection establishment after SCG failure. Performing measurement that are not useful for UE connection establishment after SCG failure would also unnecessarily drain UE power. Such kind of measurement should be avoided on SCG failure to avoid unnecessary UE power consumption. After SCG failure, UE measurement should only be performed for measurement result that are necessary for cell selection to allow UE connection establishment.

Observation 2: After SCG failure, UE avoid measurement that are unnecessary for UE connection establishment.

From the above discussion, it is proposed:

Proposal 4: After SCG failure, UE measurement frequency requirement should be minimized and measurement are performed for only measurement results necessary for UE connection
3. Conclusion

In this contribution, discusses UE behavior on SCG failure and concludes with the following observations and proposals:
Observation 1: After SCG failure, reducing UE measurement frequency requirement would be useful to avoiding unnecessary UE power consumption.

Observation 2: After SCG failure, UE avoid measurement that are unnecessary for UE connection establishment.

Proposal 1: UL path of the split SRB is only set to the SCG is not allowed
Proposal 2: Remove the editor note in the TS 37340 as TP in annex.
Proposal 3: Beam level measurement results is not included in SCGFailureInformation
Proposal 4: After SCG failure, UE measurement frequency requirement should be minimized and measurement are performed for only measurement results necessary for UE connection
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[Text Proposal for 37.340 v1.0.0]
-------------------------------------------------------Start Text Proposal--------------------------------------------------------

For the MCG split SRB, the selection of transmission path in downlink depends on network implementation. For uplink, the UE is configured via MN RRC signalling whether to use MCG path, SCG path or duplicate the transmission on both MCG and SCG.

-------------------------------------------------------End Text Proposal---------------------------------------------------------
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