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1 Introduction
Since it was agreed to use a dedicated handover timer, it has been questioned whether radio link monitoring is applied while handover timer is running. We investigate this issue in this contribution. 
2 Related Issues and Discussions
2.1 Radio Link Monitoring

We first take a look at radio link monitoring by raising/answering a few questions:
· Q1: Which layers are involved in RL monitoring? RRC and physical layer

· Q2: What are performed in RL monitoring? Physical layer is watching out radio link quality and generates monitoring results on radio link quality in regular or triggering basis. The monitoring results are then signalled to RRC. RRC determines the radio link status.
· Q3: How those roles are different between L1 and RRC? 
· Q4: What are the output of RL monitoring? Radio link problem detection and radio link failure declaration

· Q5: How actually bad the radio link quality is when UE detects a radio link problem? Radio link status seen in RRC shall not be as much dynamic as physical layer. Otherwise the functionality of RRC would not be successful in control perspective. This requires that radio link status in RRC should be evaluated by means of longer-term basis than L1 monitoring result generation. Then we could say UE enters radio link problem only when radio link is indeed bad in average sense. This means anyhow too frequent change of radio link status seen in physical layer needs to be filtered out or aggregated. We think this would be the baseline on radio link problem detection..     
2.2 Necessity of radio link monitoring during handover

In section 2.1, we consider several points regarding radio link monitoring. Based on these, we try to decide if RL monitoring is necessary during handover. To this end, it would be good to get the connection between T304 and T310 in that the action after T304 expiry is very similar to the one at T310 expiry. We need to keep in mind that T304 has been introduced to shorten the time to detect handover failure, and therefore T304 should be no longer than T310. If not, the use of T304 cannot be justified, and the UE behaviour at T310 expiry is also confusing whether it should perform radio link failure recovery or handover failure recovery. Along this line, we first state the following argument:
· S1: T304 should be no longer than T310 if we could justify the use a separate timer for handover.
If we accept the argument above, RLF is never detected during handover. Then could it lead to the conclusion that RL monitoring is not required during handover? If we have the second thoughts on this, the needs of RL monitoring for RRC are still identified for the UE behaviours in radio link problem. Here we note that 

· S2: RL problem can be detected during handover

Followings are specified UE behaviours at handover in the latest TS 36.331. 
A) As soon as UE starts T304, it performs synchronization into target cell.

B) If synchronization succeeds, then RACH procedures are performed. 

If radio problem is detected at phase A) or phase B), UE cannot ensure that its uplink sync is aligned. Then it would be better to suspend RACH procedure until radio link is recovered. Otherwise the UE could give rise to uplink collisions, generating intra-cell interference due to misaligned sync. UE power could be also wasted. If UE suspends uplink transmission during radio link problem, it would save UE power consumption by avoiding transmissions which are likely to fail when RL problem is bad. 
So we conclude that RL monitoring should be performed during handover in order to help to avoid uplink intra-cell interference as well as to minimize UE power consumption by suspending transmission when radio link is bad.  
3 Conclusion

We have seen the benefit of the knowledge of radio link problem during handover, we propose
Proposal 1: Uplink transmission during handover shall be blocked while radio link problem has been detected but yet recovered.
Proposal 2: Radio link monitoring shall not be suspended during handover
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