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1	Introduction
This paper discusses N161 RIL and the selection of RA preambles for LTM recovery procedure. 
2	Discussion
2.1	LTM Recovery aspects
In RAN2#123 and RAN2#125 we have agreed the following:
	RAN2#123
Upon an LTM cell switch failure (i.e., supervision timer expiry) or RLF, fast recovery similar to CHO:
a)	UE performs cell selection. 
b)	If selected cell is an LTM candidate cell, UE performs RACH-based LTM cell switch on the selected cell (network-controlled). 
c)	If selected cell is not an LTM candidate cell, UE transmits RRC re-establishment request. 

RAN2#125
Confirm that LTM recovery is RACH based (should be explicitly captured somewhere, e.g. at least in Stage-2).


The LTM recovery procedure is triggered by the UE when it fails in connecting to the indicated target cell. As described also by the above agreement, in this case, the UE would start with performing the cell selection procedure. Then, if the selected cell is an LTM candidate, the UE would perform RACH-based LTM cell switch procedure towards that cell. If the LTM recovery process is successful, the UE will keep the LTM configurations that were initially given by the NW. The UE behavior during the LTM recovery procedure is clear, with the exception that it is not clear which resources the UE should use to execute LTM recovery. 
Observation 1: It is not sufficient to only specify that LTM recovery can be RACH-based.
The UE may have been given pre-provisioned CFRA resources for the selected cell used for LTM recovery (either via ReconfigurationWithSync or in the LTM CSC MAC CE if the LTM recovery cell is the same as target cell). Hence, when RA procedure is triggered upon the cell switch procedure for LTM recovery after cell selection, currently, UE applies the CFRA resources in the RA procedure which may be problematic and unexpected by the NW since the NW may have indicated the LTM cell switch procedure towards different target cell. 
Observation 2: Even though UE may have been given pre-provisioned CFRA resources, the preambles that should be selected for RA are signaled by the NW to the UE upon LTM cell switch trigger. 
Based on the current specification, every time the NW instructs UE to make an LTM cell switch, NW can indicate to the UE which preambles it should use for RA (e.g., CFRA with LTM CSC MAC CE or RRC or then CBRA). Such behavior is not visible in the context of LTM recovery, and only the candidate cell configuration applies – NW has no means to control which RA preambles the UE should use for the LTM recovery. 
Observation 3: Based on current specification, there is no control for the NW which RA preambles the UE should use for the LTM recovery. 
Considering the current specification, it is possible for the UE to use the RRC CFRA resources during LTM recovery. From NW perspective, having UEs use these resources for recovery would be complicated, since it is not clear which UEs will need to perform LTM recovery, when this procedure would be triggered, and which CFRA preambles will be chosen. A simpler solution would be to not configure RRC CFRA for multiple UEs, which would have the drawback of preventing the benefits that come from contention-free random access. 
Observation 4: Having UEs use the RRC CFRA resources for recovery would be complicated, since it is not clear which UEs will need to perform LTM recovery, when this procedure would be triggered, and which CFRA preambles will be chosen by the different UEs.
Observation 5: Using RRC CFRA resources for recovery would also not benefit the UE, as the chances of UL collision and fallbacks to CBRA would increase, thus losing the benefits that come from contention-free random access.
From NW perspective, it would be simpler to provide explicit resources the UE can use for LTM recovery. From this viewpoint, two options are possible: i) UE uses indicated CFRA resources for recovery; ii) UE uses CBRA resources. In our view, both are relevant. On the other hand, it could be debatable whether CFRA should apply for such error case at all and only CBRA should be applicable in LTM recovery case, this should be discussed in RAN2. 
Observation 6: Both CBRA and CFRA resources can be used for LTM recovery purposes as per current specification. It should be discussed in RAN2 whether CFRA should be applicable for LTM recovery purpose which is more or less an error scenario.
Proposal 1: NW indicates to the UE if it can use dedicated CFRA resources for LTM recovery. If no dedicated CFRA resources are granted, then UE performs CBRA-based recovery. Capture the TP in the Annex in the TS.

5	Conclusion
This document has made the following observations:
Observation 1: It is not sufficient to only specify that LTM recovery can be RACH-based.
Observation 2: Even though UE may have been given pre-provisioned CFRA resources, the preambles that should be selected for RA are signaled by the NW to the UE upon LTM cell switch trigger. 
Observation 3: Based on current specification, there is no control for the NW which RA preambles the UE should use for the LTM recovery. 
Observation 4: Having UEs use the RRC CFRA resources for recovery would be complicated, since it is not clear which UEs will need to perform LTM recovery, when this procedure would be triggered, and which CFRA preambles will be chosen by the different UEs.
Observation 5: Using RRC CFRA resources for recovery would also not benefit the UE, as the chances of UL collision and fallbacks to CBRA would increase, thus losing the benefits that come from contention-free random access.
Observation 6: Both CBRA and CFRA resources can be used for LTM recovery purposes as per current specification. It should be discussed in RAN2 whether CFRA should be applicable for LTM recovery purpose which is more or less an error scenario.
And proposed the following:
Proposal 1: NW indicates to the UE if it can use dedicated CFRA resources for LTM recovery. If no dedicated CFRA resources are granted, then UE performs CBRA-based recovery. 
6	Annex
In the LTM-Candidate IE capture the following:
-- ASN1START
-- TAG-LTM-CANDIDATE-START

LTM-Candidate-r18 ::=     SEQUENCE {
    ltm-CandidateId-r18                            LTM-CandidateId-r18,
    ltm-CandidatePCI-r18                           PhysCellId                                            OPTIONAL,    -- Need M
    ltm-SSB-Config-r18                             LTM-SSB-Config-r18                                    OPTIONAL,    -- Need M
    ltm-CandidateConfig-r18                        OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Need M
    ltm-ConfigComplete-r18                         ENUMERATED {true}                                     OPTIONAL,    -- Need R
    ltm-EarlyUL-SyncConfig-r18                     OCTET STRING (CONTAINING EarlyUL-SyncConfig-r18)      OPTIONAL,    -- Need R
    ltm-EarlyUL-SyncConfigSUL-r18                  OCTET STRING (CONTAINING EarlyUL-SyncConfig-r18)      OPTIONAL,    -- Need R
    ltm-TCI-Info-r18                               LTM-TCI-Info-r18                                       OPTIONAL,    -- Need M
    ltm-NoResetID-r18                              INTEGER (1..maxNrofLTM-Configs-plus1-r18)            OPTIONAL,    -- Need N
    attemptLTM-AllowedCFRA						   BOOLEAN            OPTIONAL,    -- Need M

    ltm-UE-MeasuredTA-ID-r18                       INTEGER (1..maxNrofLTM-Configs-plus1-r18)             OPTIONAL,    -- Need N
    ...
}

LTM-SSB-Config-r18 ::= SEQUENCE {
    ssb-Frequency-r18                               ARFCN-ValueNR,
    subcarrierSpacing-r18                          SubcarrierSpacing,
    ssb-Periodicity-r18                            ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1} OPTIONAL,   -- Need R
    ssb-PositionsInBurst-r18                       CHOICE {
        shortBitmap                                    BIT STRING (SIZE (4)),
        mediumBitmap                                   BIT STRING (SIZE (8)),
        longBitmap                                     BIT STRING (SIZE (64))
    }                                                                                                    OPTIONAL,   -- Need R
    ss-PBCH-BlockPower-r18                         INTEGER (-60..50)                                     OPTIONAL,   -- Need R
    ...
}

-- TAG-LTM-CANDIDATE-STOP
-- ASN1STOP

In the procedural text in 38.331 capture the following.
5.3.7	RRC connection re-establishment
5.3.7.1	General
5.3.7.3	Actions following cell selection while T311 is running
1>	if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG or mobility from NR failure; and
1>	if attemptLTM-Switch is configured; and
1>	if the selected cell is one of the LTM candidate cells in the LTM-Candidate IE within VarLTM-Config associated with the MCG:
2>	if attemptLTM-AllowedCFRA is set to false for the selected cell:
3>	discard any explicitly signalled contention-free Random Access Resources for 2-step RA type and 4-step RA type except the 4-step RA type contention-free Random Access Resources for beam failure recovery request, if any, for the selected cell/for the LTM candidate cells;
2>	perform the LTM cell switch procedure for the selected LTM candidate cell according to the actions specified in 5.3.5.x.6;

In Section 5.1.2 in 38.321 capture the following.
1> if the Random Access procedure is for LTM recovery (as specified in TS 38.331); and
1>	if the contention-free Random Access Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:
2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.





