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Introduction
In this contribution, we discuss about the contents in RRCReestablishmentRequest message when UE is failed to finish RRC handover procedure. Based on the discussion, we would like to clarify the necessary UE operation in the specification.
Discussion
Field operation 
[image: ]
Figure 1 UE operation in field operation in concern. 

During field operation, there is a case reported that a UE requested for a handover doesn’t transmit the RRCReconfigurationComplete to the target cell but transmit RRCReestablishmentRequest message and, in this message, the UE Identity information included were the C-RNTI value assigned for the target cell and PCI value of the target cell. Please see the Figure 1 on this. 
At first glance, once UE is requested handover and it was failed during the handover procedure, UE will do RRC re-establishment procedure and should report the UE identity information assigned for the source cell (green highlight) to the selected cell (which would be the original target cell in most cases) as below specification: 

	[bookmark: _Toc156129786]5.3.7.4	Actions related to transmission of RRCReestablishmentRequest message
The UE shall set the contents of RRCReestablishmentRequest message as follows:
1>	if the procedure was initiated due to radio link failure as specified in 5.3.10.3 or reconfiguration with sync failure as specified in 5.3.5.8.3; or
1>	if the procedure was initiated due to mobility from NR failure as specified in 5.4.3.5 and if voiceFallbackIndication is included in the MobilityFromNRCommand message:
2>	set the reestablishmentCellId in the VarRLF-Report to the global cell identity of the selected cell;
1>	set the ue-Identity as follows:
2>	set the c-RNTI to the C-RNTI used in the source PCell (reconfiguration with sync or mobility from NR failure) or used in the PCell in which the trigger for the re-establishment occurred (other cases);
2>	set the physCellId to the physical cell identity of the source PCell (reconfiguration with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);
2>	set the shortMAC-I to the 16 least significant bits of the MAC-I calculated:
3>	over the ASN.1 encoded as per clause 8 (i.e., a multiple of 8 bits) VarShortMAC-Input;
3>	with the KRRCint key and integrity protection algorithm that was used in the source PCell (reconfiguration with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases); and
3>	with all input bits for COUNT, BEARER and DIRECTION set to binary ones;
1>	set the reestablishmentCause as follows:
2>	if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.8.2:
3>	set the reestablishmentCause to the value reconfigurationFailure;
2>	else if the re-establishment procedure was initiated due to reconfiguration with sync failure as specified in 5.3.5.8.3 (intra-NR handover failure) or 5.4.3.5 (inter-RAT mobility from NR failure):
3>	set the reestablishmentCause to the value handoverFailure;
2>	else:
3>	set the reestablishmentCause to the value otherFailure;
<skipped>





However, the thing is that, in the field operation, UE identity for target cell was reported. We found that this is possible in the current spec. The success of the handover for normal handover is defined as the successful completion of triggered random access procedure on the corresponding SpCell in the current specification (see 7.1.1 Timers (Informative) section). 
[bookmark: _GoBack]
The random access procedure has different types such as CBRA via 4 step/2 step, and CFRA via 4 step/2 step. Especially CFRA via 4 step procedure doesn’t include the transmission of payload or scheduled UL transmission in its steps. Therefore, completion of this CFRA via 4 step doesn’t mean the completion of RRC handover procedure. For example, there might be sudden channel deteriorate after RA completion, and, in turn, RLF on that target cell might be triggered in short, and RRCReconfigurationComplete message cannot be transmitted to the target cell. In this case, RRCReestablishment procedure will be triggered, and UE will transmit RRCReestablishmentRequest message to the selected cell including UE Identity assigned for the target cell, and otherFailure as cause value (yellow highlight in the above spec excerpt). The figure 1 is the case that the selected cell during RRE was also the HO target cell, which could be the case in most of time due to the good channel status of the target cell.
Observation 1. Based on the current specification, there is a case that UE can complete random access procedure for the handover successfully, but fail to transmit RRCReconfigurationComplete (i.e., HO complete) message to the target cell. Then, UE might execute RRCRe-establishment procedure, and transmit the RRCReestablishmentRequest message to the selected (new) serving cell including the UE Identity information associated with HO target cell as the first message.

Discussion 
Based on the above case of field operation, and analysis on them, we think the situation above can happen, at least for the UE side. However, it is unclear if other companies have the same understanding on the UE’s operation on this, and their implementations would work like this. Moreover, there would be two UE contexts at the same time which could be retrieved in the network: one in HO source gNB, and the other in HO target gNB. These two context could be different each other in the case that HO target gNB determines to change some configuration from the source one such as DRB configure etc. Therefore, we also still wonder if there is any problem at the network side regarding whether UE context retrieval is done with the source gNB or target gNB. 
In summary, we would like to discuss the above UE and network procedure and like to clarify clearly in the spec, if necessary. 

Proposal 1. RAN2 discuss on the following aspects to get the common understanding: 
· Whether it is possible that during handover, UE successfully completes RA procedure to the target cell, but cannot transmit RRCReconfigurationComplete message to the target cell due to radio link problem. 
· If above case is allowed in the spec, then which cell information for the UE identity should be included in RRCReestablishmentRequest message to be transmitted to the selected cell during RRCRe-establishment procedure.
Proposal 2. RAN2 clarify in the spec whether which cell information as the UE identity for UE context retrieval is included in the RRCReestablishmentRequest message under which condition.
Proposal 3. RAN2 consult RAN3 on whether there is any procedure needed in their spec if above clarification is considered.

Conclusion
Based on the discussion, we have the following observation/proposals.
Observation 1. Based on the current specification, there is a case that UE can complete random access procedure for the handover successfully, but fail to transmit RRCReconfigurationComplete (i.e., HO complete) message to the target cell. Then, UE might execute RRCRe-establishment procedure, and transmit the RRCReestablishmentRequest message to the selected (new) serving cell including the UE Identity information associated with HO target cell as the first message.
Proposal 1. RAN2 discuss on the following aspects to get the common understanding: 
· Whether it is possible that during handover, UE successfully completes RA procedure to the target cell, but cannot transmit RRCReconfigurationComplete message to the target cell due to radio link problem. 
· If above case is allowed in the spec, then which cell information for the UE identity should be included in RRCReestablishmentRequest message to be transmitted to the selected cell during RRCRe-establishment procedure.
Proposal 2. RAN2 clarify in the spec whether which cell information as the UE identity for UE context retrieval is included in the RRCReestablishmentRequest message under which condition.
Proposal 3. RAN2 consult RAN3 on whether there is any procedure needed in their spec if above clarification is considered.
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