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1	Introduction
In RAN2#106 it was agreed:
	Agreements
Working assumption (to be confirmed next meeting after checking further details)
3	At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
4	At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed



In RAN2#107 it was agreed:
	Agreements on CHO execution
….
[bookmark: _Hlk19724796]3  If UE receives conventional handover command, it will execute the handover command regardless of stored (configured) conditional handover command. This applies if the HO cmd is received before any CHO triggering condition is satisfied. FFS how HO failure is handled.
… 
[bookmark: _Hlk19724854]6	We will not change cell selection procedure due to CHO (T310 expiry, T304(-like) expiry, etc.) 
R2-1911640	Offline discussion report on 800	Intel Corporation	discussion
=>	The working assumption remains a working assumption to be confirmed or otherwise at the next meeting
=>	Noted




We will discuss the details of the WA and its alternatives.
2	Reviewing the working assumption
The current working assumption says, that at RLF, at T304 expiry, or at T304-like expiry (CHO access failure), the UE shall perform cell selection. If the selected cell is a CHO candidate, the UE attempts CHO execution, otherwise re-establishment is performed. We see a number of problems with this WA. We have copied the re-establishment procedure from 38.331 to the annex of this contribution for convenience.
· Cell selection is already part of the re-establishment procedure. So strictly spoken, re-establishment procedure has to be suspended before CHO execution can be attempted.
· When cell selection is performed, all radio bearers (except SRB0) are already suspended. This massively reduces the benefits of CHO execution against re-establishment (the UE context in the CHO candidate is invalid). It doesn’t seem intuitive to suspend RBs and execute CHO afterwards. 
· Similarly, potential Scells and PSCells are already released.
· When attempting CHO execution, T304(-like) has to be started again. It may happen that the UE alternately attempts 2 or 3 CHO candidates; the overall interruption time would accumulate multiple instances of T304(-like). There is no mechanism that initiates re-establishment if there is a major problem.
· Also, it does not seem intuitive to wait until T310 or T304(-like) expire if there are reasonable CHO targets. Note that T310 and T304 typically have very conservative (i.e. very large) values. In other words, the service is already interrupted significantly (>>100ms). Executing CHO instead of re-establishment will boil down to the benefit of CFRA versus CBRA (if at all), which seems negligible against the large interruption due to T310 and T304 (context has to be fetched and RBs have to be reconfigured).
All the arguments above show that the solution proposed in the working assumption requires a lot of changes in the standard, it would break the re-establishment procedure, and it would require additional fall-back mechanism. At the same time, the benefit would be questionable, since RBs and PSCells have already been released, and interruption is already large.
Proposal 1: RLF (T310 expiry), T304 expiry and T304-like expiry (in case of CHO) shall lead to re-establishment, no CHO execution shall be attempted afterwards.
3	Following the spirit of the working assumption
Nevertheless, the working assumption addresses aspects where benefits can be achieved. Obviously, the existence of prepared CHO candidates should be exploited when failures, as described above, are imminent. However, we believe that this could and should be done earlier than during the re-establishment phase, after the failures have already occurred  (i.e. after T310, T304 or T304-like expiry).
3.1	Radio Link Failure
As already indicated above, it doesn’t seem intuitive that a UE with a detected radio problem waits for T310 expiry, if CHO candidates are available. Note that the UE would attempt the CHO execution anyway if the condition will be fulfilled during T310. However, even if the condition is not fulfilled, the UE should attempt the CHO execution to a CHO candidate if its quality is reasonable. Also, with the current working assumption, CHO execution to a CHO target would only be attempted if the cell is selected, i.e. the quality is reasonable, no checking whether the originally configured condition is met after cell selection.
Hence, the benefits addressed in the working assumption could be achieved, while T310 is running, by allowing the UE to attempt CHO execution to a CHO target which does not fulfil the condition, as long as it fulfils the cell selection criterion. 
Proposal 2: While T310 is running, UE shall be allowed to attempt CHO execution to a CHO target candidate which does not fulfil the CHO execution condition, if it fulfils the cell selection criterion.
It is FFS, to what extent such a solution has to be specified, or whether this can be left up to UE implementation.
3.2	T304-like expiry
It has already been agreed, that a T304-like timer is started when CHO execution is triggered. If random access faces problems, and the number of transmitted preambles reaches preambleTransMax, MAC will provide an indication of such a Random Access problem to the higher layer. This indication will lead to RLF, unless T304 is running.
We assume that this indication will also not lead to RLF for CHO, i.e. while T304-like is running. However, it could be understood as an early warning that a CHO failure is imminent. In the presence of reasonable CHO candidates, the UE should be allowed to attempt CHO execution to another candidate irrespective of whether or not the condition is fulfilled, as long as cell selection criterion is fulfilled. This is equivalent to the behaviour described above.
However, such CHO execution while T304-like is running shall NOT restart T304-like, in order to avoid concatenation of interruption time.  
Proposal 3: While T304-like is running, and when the RRC received a MAC indication of a Random Access problem, UE shall be allowed to attempt CHO execution to another CHO target irrespective whether or not it fulfils the CHO execution condition, if it fulfils the cell selection criterion.
Proposal 4: T304-like timer shall not be started if T304-like timer is already running (in the case that previous attempts of CHO execution were not successful).
The network can control the behaviour via the existing parameter preambleTransMax., i.e. no new mechanisms are required. As above, it is FFS, to what extent such a solution has to be specified, or whether this can be left up to UE implementation.
3.3	T304 expiry
If a legacy HO is executed in the presence of CHO candidates, the behaviour can be identical to the description above. When the RRC receives the MAC indication about the Random Access problem, it shall also be allowed to access CHO targets. So, we copy the proposals from above:
Proposal 5: While T304 is running, and when the RRC received a MAC indication of a Random Access problem, UE shall be allowed to attempt CHO execution to a CHO target irrespective whether or not it fulfils the condition, if it fulfils the cell selection criterion.
Proposal 6: T304-like timer shall not be started if T304 timer is already running.
3.4	T304-like versus T304
The above descriptions show that there is no difference between T304-like and T304. Hence, we do not need to introduce a new timer T304-like, we can reuse the existing T304. T304 would be started at different time instances for CHO and legacy HO, but the remaining behaviour is identical:
· T304 is started when receiving legacy HO Command, or when executing CHO (unless T304 is already running)
· T304 expiry will lead to (C)HO failure (RRC reconfiguration with sync failure) and subsequent re-establishment
· T304 is stopped when UE successfully completes the random access on the corresponding SpCell
Proposal 7: T304 can be reused for CHO, no need to introduce a new T304-like timer.
4	Conclusion
This paper discussed the failure handling when CHO candidates are available. We made the following proposals:
Proposal 1: RLF (T310 expiry), T304 expiry and T304-like expiry (in case of CHO) shall lead to re-establishment, no CHO execution shall be attempted afterwards.
Proposal 2: While T310 is running, UE shall be allowed to attempt CHO execution to a CHO target candidate which does not fulfil the CHO execution condition, if it fulfils the cell selection criterion.
Proposal 3: While T304-like is running, and when the RRC received a MAC indication of a Random Access problem, UE shall be allowed to attempt CHO execution to another CHO target irrespective whether or not it fulfils the CHO execution condition, if it fulfils the cell selection criterion.
Proposal 4: T304-like timer shall not be started if T304-like timer is already running (in the case that previous attempts of CHO execution were not successful).
Proposal 5: While T304 is running, and when the RRC received a MAC indication of a Random Access problem, UE shall be allowed to attempt CHO execution to a CHO target irrespective whether or not it fulfils the condition, if it fulfils the cell selection criterion.
Proposal 6: T304-like timer shall not be started if T304 timer is already running.
Proposal 7: T304 can be reused for CHO, no need to introduce a new T304-like timer.


A	Annex

	[bookmark: _Toc12718025]5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
1>	upon detecting radio link failure of the MCG, in accordance with 5.3.10; or
1>	upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3; or
1>	upon mobility from NR failure, in accordance with sub-clause 5.4.3.5; or
1>	upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message; or
1>	upon an RRC connection reconfiguration failure, in accordance with sub-clause 5.3.5.8.2.
Upon initiation of the procedure, the UE shall:
1>	stop timer T310, if running;
1>	stop timer T304, if running;
1>	start timer T311;
1>	suspend all RBs, except SRB0;
1>	reset MAC;
1>	release the MCG SCell(s), if configured;
1>	release spCellConfig, if configured;
1>	if MR-DC is configured:
2>	perform MR-DC release, as specified in section 5.3.5.10;
1>	release delayBudgetReportingConfig, if configured, and stop timer T342, if running;
1>	release overheatingAssistanceConfig, if configured, and stop timer T345, if running;
1>	perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.
[bookmark: _Toc12718026]5.3.7.3	Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
1>	ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1>	stop timer T311;
1>	start timer T301;
1>	if T390 is running:
2>	stop timer T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4;
1>	apply the default L1 parameter values as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2;
1>	apply the CCCH configuration as specified in 9.1.1.2;
1>	apply the timeAlignmentTimerCommon included in SIB1;
1>	initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;
NOTE:	This procedure applies also if the UE returns to the source PCell.
Upon selecting an inter-RAT cell, the UE shall:
1>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.








