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Discussion and decision
1
Introduction
This is a revision of R2-1805466. There are no technical changes.
2
Discussion
RRC connection reestablishment procedure is to re-establish the RRC connection, and the procedure may be initiated when error cases happen, e.g. intra-LTE HO failure, HO from E-UTRA failure, RLF, integrity check failure, RRC connection reconfiguration failure. The UE shall set the contents of RRCConnectionReestablishmentRequest message including set 16 bits shortMAC-I as follows, in order to be used by the eNB to verify the UE:
	2>
set the shortMAC-I to the 16 least significant bits of the MAC-I calculated:

3>
over the ASN.1 encoded as per section 8 (i.e., a multiple of 8 bits) VarShortMAC-Input (or VarShortMAC-Input-NB in NB-IoT);

3>
with the KRRCint key and integrity protection algorithm that was used in the source PCell (handover and mobility from E-UTRA 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; 


The RRC connection re-establishment succeeds only if the concerned cell is prepared i.e. has a valid UE context. 

For cases of RLF, i.e. integrity check failure, RRC connection reconfiguration failure, the reestablishment procedure only succeeds in the cells that belong to the source serving eNB, since the eNB has valid UE context. For LTE/5GC UE, if following legacy reestablishment procedure, eNB could receive RRCConnectionReestablishmentRequest message and then verify the UE based on UE context. In addition, since the 5GS shortMAC-I is similar to LTE shortMAC-I, the UE should calculate the 5GS shortMAC-I and include it in RRCConnectionReestablishmentRequest message in order for eNB to verify the UE.

Observation 1: For the following RLF cases, legacy LTE RRC Reestablishment procedure can be applied to LTE/5GC: integrity check failure, RRC connection reconfiguration failure in E-UTRA connected to 5GC.

Proposal 1: For LTE/5GC, in addition to PCI of the old serving cell and C-RNTI used in old serving cell (already specified in TS 36.331), it is proposed to add shortMAC-I calculated based on 5GS security into RRCConnectionReestablishmentRequest message.
In current LTE specifications, for handover failure case, the UE shall revert to old configuration (configured in the source cell), and then the UE will search for a suitable cell. If the selected cell has the same RAT as the source cell, the UE will send RRCConnectionReestablishmentRequest message to eNB, otherwise, the UE leaves RRC Connected mode.

With introduction of LTE/5GC, there may be a new handover case: handover between LTE/EPC and LTE/5GC. For the target eNB, it will try to get UE context from the source eNB. The UE context from the source eNB is related to the source CN (due to QoS and security), so the target eNB may not understand such UE context. Later, the target eNB may reject the reestablishment request from the UE. As a result, the UE will go into IDLE mode.

For handover procedure, there is a preparation procedure. In this procedure, if the target eNB is able to connect both EPC and 5GC, and the target eNB chooses a CN with the same CN type of the source eNB, the reestablishment procedure could succeed.

Observation 2: For the following RLF cases, legacy LTE RRC Reestablishment procedure can be applied to LTE/5GC: handover failure, including intra LTE inter system handover failure.

Proposal 2: For intra LTE inter system HO, it is proposed that the source eNB sends UE context to the target eNB during HO preparation only if the target eNB connects to a CN with the same CN type of the source eNB.

For proposal 2, we think that there should be no RAN2 impact and there may be some RAN3 impacts.
For intra LTE inter system HO, if the target eNB connects to a different CN type from the source eNB, the reestablishment procedure will fail. There are two options to solve the issue.

Option 1: add CN type information into suitable cell definition
The UE only considers the cell that connects to its current CN type as suitable cell. It may change the definition of suitable cell, i.e. by considering CN type information. In our discussion paper [1], we provide some analysis and proposals.

Option 2: add CN type information into RRCConnectionReestablishmentRequest  message
In the RRCConnectionReestablishmentRequest message, the UE could include CN type information of the source eNB. If the target eNB cannot support connecting to the CN type, it will send a reject message with including a new cause to the UE, and then the UE will trigger a CN reselection procedure in NAS.

We think that option 1 is aligned with UE behaviours during initial cell selection, and it has less impacts than option 2, so we prefer option 1.
Proposal 3: For cell selection during reestablishment procedure, UE should only consider a cell that connects to its current CN type as suitable cell.
3
Conclusion

In this contribution, we discuss RRC Connection Reestablishment procedure in LTE/5GC. We have the following observations:

Observation 1: For the following RLF cases, legacy LTE RRC Reestablishment procedure can be applied to LTE/5GC: integrity check failure, RRC connection reconfiguration failure in E-UTRA connected to 5GC.

Observation 2: For the following RLF cases, legacy LTE RRC Reestablishment procedure can be applied to LTE/5GC: handover failure, including intra LTE inter system handover failure.

In addition, we have the following proposals in order to guarantee user experience during handover.
Proposal 1: For LTE/5GC, in addition to PCI of the old serving cell and C-RNTI used in old serving cell (already specified in TS 36.331), it is proposed to add shortMAC-I calculated based on 5GS security into RRCConnectionReestablishmentRequest message.
Proposal 2: For intra LTE inter system HO, it is proposed that the source eNB sends UE context to the target eNB during HO preparation only if the target eNB connects to a CN with the same CN type of the source eNB.

Proposal 3: For cell selection during reestablishment procedure, UE should only consider a cell that connects to its current CN type as suitable cell.
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