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1	Introduction
In RAN2#107bis, the following agreements were made:
	3.    The handling of CHO configuration can be split into 2 steps as below and inform RAN4 about RAN2 agreements:
Step 1: Decode the  RRCReconfiguration/RRCConnectionReconfiguration including source configuration, if present, and CHO execution conditions (both decode and configure upon reception of RRCReconfiguration/RRCConnectionReconfiguration).
Step 2: Apply the target cell configuration  (i.e. a stored RRCReconfiguration/RRCConnectionReconfiguration prepared for the selected target), the UE can only do this upon meeting the CHO execution condition for the cell.



Furthermore, concerning cases where the UE does not comply with target cell configuration, voting has shown the following result:
	[bookmark: _Hlk23768799]Show of hands
1) Do not trigger re-establishment and do early check: 10
2) Do not trigger re-establishment and do late check: 0
3) Trigger re-establishment and do early check: 13 
4) Trigger re-establishment and do late check: 3 
· Stick to current specification (to be clarified which option that means).



Whereas this clarifies when the UE decodes the source cell configuration, it is still not clear whether the UE would do early or late decoding of the target cell configuration, and whether to initiate re-establishment when the UE does not comply with the target cell configuration. We interpret the agreement such that changes to specification are to be kept minimal (at least we have to clarify the UE’s behaviour).
2	Summary of solution space
In Table 1, we summarize the pros and cons of early and late decoding, as well as of triggering re-establishment. In short:
·  “Early” decoding (i.e. after receiving the RRC reconfiguration)
· May lead to unnecessary decoding (i.e. more UE effort)
· May lead to unnecessary re-establishment (i.e. more interruption and signalling)
· “Late” decoding (i.e. when CHO execution condition triggers)
· May lead to additional interruption
· May lead to additional execution delay
· Triggering re-establishment when UE does not comply
· May be unnecessary with “early” decoding (UE may still execute CHO to another target, or release the CHO configuration)
· Not initiating re-establishment when UE does not comply
· Requires additional specification (e.g. further signalling about non-compliance is needed) 
· Doesn’t make sense if UE has already detached from source cell since it could be “stuck” in state without RRC connection
[bookmark: _Ref23780087]Table 1 Pros and cons of the decoding/reestablishment options
	
	Trigger re-establishment
	No re-establishment

	Early decoding
(reception)
	Unnecessary decoding
Unnecessary re-establishment
No additional data interruption
No additional execution delay
	Unnecessary decoding
Specification effort
No additional data interruption
No additional execution delay

	Late decoding
(CHO execution)
	Additional data interruption
Additional execution delay
No unnecessary decoding
No unnecessary re-establishment
	N/A (doesn’t make sense as re-establishment needs to be triggered if CHO target has failed and UE has detached from source)



3	Proposed solution
In the previous section, we have observed that all solutions have some drawbacks. Hence, in the following subsections we will identify the solutions which minimize the UE impact and have smallest drawbacks
3.1	Option 1: Late decoding
Looking at Table 1, impact on the UE is obviously minimized by late decoding (as UE is not required to do extra decoding when receiving RRC reconfiguration, and HO execution is similar to legacy). But to avoid additional user data interruption, the UE should not detach from the source cell (and continue data transmission via source) until the CHO command decoding is completed (option 4 in the RAN2#107bis “voting list” above). More concretely, once the CHO execution condition triggers for a given target candidate cell A, the UE should
· Decode the target configuration (i.e. “CHO command”)
· Only detach from the source once the decoding of target configuration is completed and successful.
This completely avoids unnecessary decoding and unnecessary re-establishment, and furthermore also avoids unnecessary interruption in user data during the decoding process. In Rel-14 Make-Before-Break, doing the detach after the decoding was seen critical since this made the time point when the UE leaves the source cell uncertain. However, with CHO, this uncertainty is inherent, i.e. the source cell does not know anyway when to stop transmission. This is solved by the HO Success message delivered from the target cell via Xn/X2. So, there should be no disadvantage by doing the detach after decoding.
The only disadvantage left is the fact that the execution of the CHO is slightly delayed by the decoding process. Note again that this does not impact the interruption, but it may have very slight impact on robustness in very rare situations. However, this is inherent to late decoding and can be compensated by adjusting the CHO execution threshold.
Obviously, such a behaviour would need to be clarified, but additional signalling or alike is needed. For instance, the current CR for introducing CHO in 36.300 would need to be changed as follows:
	[bookmark: _GoBack]9.  UE maintains connection with source eNB after receiving CHO configuration, and starts evaluating the CHO execution condition(s) for the CHO candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE decodes the target configuration first, and then detaches from the source eNB without non-split bearer handover configured, applies the corresponding stored configuration for that target cell and synchronises to the target eNB.



Proposal 1: For CHO, the UE may decode the target cell configuration only when the CHO execution condition triggers. 
To minimize the interruption time, we suggest the following behaviour.
Proposal 2: The UE detaches from the source cell AFTER the decoding is successfully completed and the UE complies with the CHO command.
However, since UE is still allowed to decode the CHO command before CHO execution, CHO decoding failure could still lead to re-establishment. Therefore, we should also consider what should happen if UE still does the decoding early.
3.2	Option 2: Early decoding
Early decoding causes unnecessary decoding and unnecessary re-establishment. Whereas unnecessary decoding is inherent to early decoding, the problem of unnecessary re-establishment might be mitigated. Avoiding re-establishment entirely raises the question of what to do when the corresponding CHO condition triggers. An obvious solution is to send a message to the source cell when the decoding reveals non-compliance; the network can take appropriate actions afterwards (e.g. de-configure CHO for that particular cell). However, this was already considered to create too much specification impact (non-compliance is a rare event). In an easier solution, the re-establishment is triggered, but its execution is postponed until the corresponding CHO condition triggers.
In such a case, the standard may not even have to mandate that decoding must happen upon reception of the RRC reconfiguration with the CHO command; moreover, the exact point in time of decoding may be left up to UE implementation as long as:
· Re-establishment triggered by CHO command decoding failure is only executed once the corresponding CHO execution condition triggers
· The UE fulfils requirements set by RAN4
Such a solution (option 3 in the voting list above, with highest number of votes) leaves some degree of freedom to the UE, it can choose its own trade-off between decoding complexity (i.e. unnecessary decoding) and interruption/execution delay.
Proposal 3: Regardless of when UE does the decoding of CHO command, UE shall only trigger re-establishment if the corresponding CHO execution condition triggers.
4	Conclusion
Proposal 1: For CHO, the UE may decode the target cell configuration only when the CHO execution condition triggers.
Proposal 2: The UE detaches from the source cell AFTER the decoding is successfully completed and the UE complies with the CHO command.
Proposal 3: Regardless of when UE does the decoding of CHO command, UE shall only trigger re-establishment if the corresponding CHO execution condition triggers.
5	Text Proposal for Option 2 (Early decoding)

[bookmark: _Toc20425732]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, unless the configuration included in the RRCReconfiguration message was part of a CHO configuration.
1>	upon triggering of the CHO execution condition when an RRC connection reconfiguration failure, in accordance with sub-clause 5.3.5.8.2, has been detected for the same target.

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 clause 5.3.5.10;
2>	release p-NR-FR1, if configured;
2>	release p-UE-FR1, if configured;
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



