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1. Introduction
As results of TEI16 items, the segmentation of DL DCCH messages for RRCReconfiguration and RRCResume (in case of LTE RRC, RRCConnectionReconfiguration and RRCConnectionResume) was introduced in both NR RRC and LTE RRC.
In this contribution, we focus on the issues on the timer hanlding for DL segmented RRC messages.
2. Discussion

2.1
Introduction
According to the current RRC specifications [1] [2], UE can decode the original DL RRC message after receiving all DL segments. From the network perspective, actual time which UE can decode this DL segmented message is not estimated because of the transfer delay of multiple segments and processing time for decoding these segments to original message.
In addition, there are some timers of which start or stop condition is related to the transmission of RRC message or receiving RRC message (i.e. RRCReconfiguration/RRCConnectionReconfiguration and RRCResume/RRCConnectionResume messages can be segmented).
1.  NR timer hanlding when DL RRC message is segmented:
A.  T304 hanlding when RRCReconfiguration message including HO message (i.e. reconfigurationWithSync) is received.
B.  T319 handling when the segmented RRCResume message is received.

2.  LTE timer hanlding when DL RRC message is segmented:
A.  T304 hanlding when the segmented RRCReconfiguration message including HO message (i.e. reconfigurationWithSync) is received.
B.  T300 handling when the segmented RRCResume message is received.
In the below sections, detail descriptions on the problem for above cases are provided with solutions. The problem and solution would be similar on both LTE and NR cases, so we try to explain based on NR case below.
2.2
T304 handling in case of handover
For the handover case, T304 timer is started when the RRCReconfiguration including reconfigurationWithSync message is received or conditional reconfiguration is executed. 

	Timer
	Start
	Stop
	At expiry

	T304
	Upon reception of RRCReconfiguration message including reconfigurationWithSync or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync.
	Upon successful completion of random access on the corresponding SpCell

For T304 of SCG, upon SCG release
	For T304 of MCG, in case of the handover from NR or intra-NR handover, initiate the RRC re-establishment procedure; In case of handover to NR, perform the actions defined in the specifications applicable for the source RAT. If any DAPS bearer is configured and if there is no RLF in source PCell, initiate the failure information procedure.

For T304 of SCG, inform network about the reconfiguration with sync failure by initiating the SCG failure information procedure as specified in 5.7.3.


The actual timing of the T304 start is different if the RRCReconfiguration message is segmented with the single RRC message case i.e. UE start the T304 timer after all segmented RRCReconfiguration message is received and then decoded. However, it seems no problem for this operation because only difference when the segmented RRCReconfiguration message includes the HO command is the delayed start timing of T304. 
Based on the current UE operation specified in the specification, the above operation is clear and no need to change the UE procedure.
2.3
T319 handling in case of resume procedure
For the RRC resume, the stop condition of T319 is upon reception of RRCResume which can be segmented. UE starts the T319 when RRCResumeRequest or RRCResumeRequest1 message is transmitted but the actual stop timing of this timer is variant whether the RRCResume message is segmented or not. UE may go to IDLE mode due to T319 expiration if UE receives the segmented RRCResume because of the channel condition and/or processing time of DL segmentation.
	Timer
	Start
	Stop
	At expiry

	T319
	Upon transmission of RRCResumeRequest or RRCResumeRequest1.
	Upon reception of RRCResume, RRCSetup, RRCRelease, RRCRelease with suspendConfig or RRCReject message, cell re-selection and upon abortion of connection establishment by upper layers.
	Perform the actions as specified in 5.3.13.5.


However, the intention of segmented RRCResume message is not to go IDLE so UE should not perform the expiry operation when any segments of segmented RRCResume message is received. Below options can be the possible candidates on this issue:
1.  Option 1: No further enhancement i.e. allow some performance degradation for segmented RRCResume cases or network can solve this issue by long T319 configuration;
2.  Option 2: If timer stop condition involves reception of RRC message, and if the RRC message is segmented, UE stop T319 timer immediately upon the first segment is received and start another timer to wait for remaining segments;

3.  Option 3: If timer stop condition involves reception of RRC message, and if the RRC message is segmented, UE restart the timer (i.e. T319) when the segment is received;
The simplest/feasible way would be Option 3 because this solution only needs additional UE behaviour when the segmented RRC message is received in case T319 is running. Someone can argue that no further action is needed (i.e. option 1) and network implementation can solve the problem by configuring long timer but this restricted configuration would reduce the freedom of configuration between the gNB.
Proposal 1: Timer handling for NR T319 and LTE T300 upon reception of the segmented RRC message needs to be enhanced.
Proposal 2: If timer stop condition involves reception of RRC message, and if the RRC message is segmented, UE restart the timer (i.e. NR T319 and LTE T300) when the segment is received.
3. Conclusion
In this contribution, we propose below proposals:
Proposal 1: Timer handling for NR T319 and LTE T300 upon reception of the segmented RRC message needs to be enhanced.

Proposal 2: If timer stop condition involves reception of RRC message, and if the RRC message is segmented, UE restart the timer (i.e. NR T319 and LTE T300) when the segment is received.
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