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1	Introduction
[bookmark: _Hlk55112831]This paper provides summary of discussions at RAN#110-e on:
[bookmark: _Hlk55754678]CB: # 99_RRCre-est
- clarify scenario
- maybe add a new note instead of modifying existing one?
(E/// - moderator)
2	For the Chairman’s Notes 
[bookmark: _GoBack]It is suggested to continue discussions at the next meeting and clarify the scenario addressed by the changes in R3-206811
 
3	Discussion
[bookmark: _Toc13919145][bookmark: _Toc29391432][bookmark: _Toc45104713][bookmark: _Toc45883094][bookmark: _Toc51763501]R3-206811 proposes a correction to section 8.7	“RRC connection reestablishment” of TS38.401, which is summarised for convenience as follows:

<<<<<< NEXT CHANGE >>>>>>
8.7	RRC connection reestablishment
This procedure is used for the case that UE tries to reestablish the RRC connection, as shown in Figure 8.7-1.



Figure 8.7-1: RRC connection reestablishment procedure
1.	UE sends preamble to the gNB-DU. 
2.	The gNB-DU allocates new C-RNTI and responds UE with RAR.
3.	The UE sends RRCReestablishmentRequest message to the gNB-DU, which contains old C-RNTI and old PCI. 
4.	The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITIAL UL RRC MESSAGE TRANSFER message should include C-RNTI.
5.	The gNB-CU includes RRCReestablishment message and transfers to the gNB-DU. If the UE requests to re-establish RRC connection in the last serving gNB-DU, the DL RRC MESSAGE TRANSFER message shall include old gNB-DU UE F1AP ID.
6.	The gNB-DU retrieves UE context based on old gNB-DU UE F1AP ID, replaces old C-RNTI/PCI with new C-RNTI/PCI. It sends RRCReestablishment message to UE.
7-8.	The UE sends RRCReestablishmentComplete message to the gNB-DU. The gNB-DU encapsulates the RRC message in UL RRC MESSAGE TRANSFER message and sends to gNB-CU. 
9-10.	The gNB-CU triggers UE context modification procedure by sending UE CONTEXT MODIFICIATION REQUEST, which may include DRBs to be modified and released list. The gNB-DU responses with UE CONTEXT MODIFICATION RESPONSE message.
9'-10'.	The gNB-DU triggers UE context modification procedure by sending UE CONTEXT MODIFICIATION REQUIRED, which may include DRBs to be modified and released list. The gNB-CU responses with UE CONTEXT MODIFICATION CONFIRM message.
NOTE:	Here it is assumed that UE accesses from the original gNB-DU where the UE contexts are available for that UE, and either step 9-10 or step 9’ and 10’ may exist or both could be skipped.
NOTE:	If UE accesses from a gNB-DU other than the original one, or if the original gNB-DU is not capable of retrieving the UE context, gNB-CU should trigger UE Context Setup procedure towards this new gNB-DU or towards the original gNB-DU.
11-12.	The gNB-CU includes RRCReconfiguration message into DL RRC MESSAGE TRANSFER message and transfers to the gNB-DU. The gNB-DU forwards it to the UE. 
13-14.	The UE sends RRCReconfigurationComplete message to the gNB-DU, and gNB-DU forwards it to the gNB-CU.

<<<<<< END OF CHANGES >>>>>>

 To understand the changes proposed in the note, one would need to sketch the message sequence chart for the case where the old UE context cannot be retrieved when the UE re-establishes in the same serving gNB-DU. We draft such message sequence chart here for convenience:


Figure 1: RRC Re-establishment within the same serving gNB-DU, gNB-DU fails to retrieve the old UE context

In the figure above, the added steps are step 6 to step 10, which are described below.

Step6. During the online session it was posed a question of whether the gNB-DU shall send the RRCReestablishment message to the gNB-DU, given that the old UE context cannot be retrieved. It should be noted that the DL RRC Message Transfer Message contains the new gNB-DU UE F1AP ID and gNB-CU UE F1AP ID and that the DL RRC Message Transfer Message description quotes the following:

If a UE-associated logical F1-connection exists, the DL RRC MESSAGE TRANSFER message shall contain the gNB-DU UE F1AP ID IE, which should be used by gNB-DU to lookup the stored UE context. If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established at reception of the DL RRC MESSAGE TRANSFER message.
Hence, a gNB-DU that cannot retrieve a UE context by means of the Old gNB-DU UE F1AP ID, shall establish a logical F1 connection on the basis of the new gNB-DU/CU UE F1AP ID and it shall transfer the RRC Reestablishment to the UE.
Conclusion 1: If the UE re-establishes within the old serving gNB-DU and if the gNB-DU cannot retrieve the UE context associated to the Old gNB-DU UE F1AP ID, the gNB-DU shall establish a new logical F1 connection corresponding to the new gNB-DU/CU UE F1AP IDs and signal the RRC Reestablishment to the UE.
Step 6a: After receiving the DL RRC Message Transfer with the Old gNB-DU UE F1AP ID, the gNB-DU is not able to retrieve the UE context. Note that the UE context with Old gNB-DU UE F1AP ID is still active at the gNB-DU, i.e. the gNB-DU has an active Old gNB-DU UE F1AP ID. Given that the context corresponding to the Old gNB-DU UE F1AP ID is not usable by the gNB-DU anymore, the gNB-DU needs to issue a UE Context Release Request towards the gNB-CU.
Step 6b. The gNB-DU issues a UE Context Release Request including the Old gNB-DU UE F1AP ID and Old gNB-CU UE F1AP ID. This is because the UE context is not re-usable at the gNB-DU
 Step 6c/6d. The gNB-CU issues a UE Context Release Command including the Old gNB-DU UE F1AP ID and Old gNB-CU UE F1AP ID. The gNB-DU replies with a UE Context Release Complete
Conclusion 2: the gNB-DU shall remove the UE context corresponding to the old gNB-DU UE F1AP ID, as this is not usable

Step 7/8: The UE signals the RRCReestablishmentComplete. Note that this may happen either before or after the occurrence of the F1: UE Context Setup procedure. In this example, it happens before. The gNB-DU (which has a logical F1 connection established for the UE) signals the RRCReestablishmentComplete to the gNB-CU in step 8. 
Step 9: The gNB-CU needs to setup a UE context for this UE, given that the old UE context has been removed. For this the gNB-CU signals a UE CONTEXT SETUP REQUEST and it includes the new gNB-DU UE F1AP ID and new gNB-CU UE F1AP ID
Step 10: The gNB-DU responds with a UE CONTEXT SETUP RESPONSE, including the new gNB-DU/CU UE F1AP ID and the CellGroupConfig

Further steps as per legacy description.

Conclusion 3: The current note in TS38.401 stating that “NOTE:	If UE accesses from a gNB-DU other than the original one, gNB-CU should trigger UE Context Setup procedure towards this new gNB-DU.” Is incomplete, because the UE Context Setup procedure needs to be triggered also if the UE accesses from the original gNB-DU and if the old UE context cannot be retrieved.

In light of the above analysis, companies are invited to state whether the CR in R3-206811 can be agreed

	Company
	Comment

	Ericsson
	Yes, the CR reflects the behaviour gNB-CU and gNB-DU would follow if the gNB-DU cannot retrieve the old UE context. 

	Samsung
	No, since the scenario is unclear to us. 

	Nokia
	No

	CATT
	Depends on whether we need to consider abnormal case in stage 2 spec.



If companies believe the CR in R3-206811 is not agreeable, please provide the reasons why and how to resolve the case where the UE re-establishes via the original gNB-DU and the original UE context cannot be retrieved 
	Company
	Comment

	Samsung 
	The above procedure is unclear to us:
· In Step 6a, “the gNB-DU is not able to retrieve the UE context”; however, “Note that the UE context with Old gNB-DU UE F1AP ID is still active at the gNB-DU, i.e. the gNB-DU has an active Old gNB-DU UE F1AP ID”. How does this happen?
· In Step 6b, “The gNB-DU issues a UE Context Release Request including the Old gNB-DU UE F1AP ID and Old gNB-CU UE F1AP ID”. However, in Step 6a, it is already claimed that “UE context is unavailable”. How to derive the “old gNB-CU UE F1AP ID”?
· In Step 5, if gNB-DU cannot retrieve the UE context, will gNB-DU send the RRCReestablishment message to the UE?
· W.r.t “If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established at reception of the DL RRC MESSAGE TRANSFER message”, in our understanding, at step 5, the UE-associated logical F1-connection already exist since step4&5 are used to establish it, where the new assigned gNB-DU F1AP UE ID in step 4 and the new assigned gNB-CU F1AP UE ID in step 5 indicate that the UE-associated logical F1-connection is already established. 

	Nokia
	Do not agree with the signalling proposed. There is no reason that CU would be able to retrieve the UE context while the DU does not for the scenario of UE re-establishing towards the same DU. That is, the time in which the UE context is kept should be equal in both nodes. Further, if the time in which UE context is to be kept to expire at either node (CU or DU), a release request/command should have been issued already before the UE attempts to re-establishment.

	Ericsson
	Replies to Samsung:
Samsung: In Step 6a, “the gNB-DU is not able to retrieve the UE context”; however, “Note that the UE context with Old gNB-DU UE F1AP ID is still active at the gNB-DU, i.e. the gNB-DU has an active Old gNB-DU UE F1AP ID”. How does this happen?
Ericsson: The F1 logical connection is active at the gNB-DU for the Old gNB-DU UE F1AP ID. Namelyan SCTP connection and an F1 logical connection associated to the old gNB-DU UE F1AP ID exist. However, the gNB-DU cannot retrieve the UE context.
Samsung:In Step 6b, “The gNB-DU issues a UE Context Release Request including the Old gNB-DU UE F1AP ID and Old gNB-CU UE F1AP ID”. However, in Step 6a, it is already claimed that “UE context is unavailable”. How to derive the “old gNB-CU UE F1AP ID”?
Ericsson: as explained, the logical F1 connection is active at the gNB-DU and with that the old gNB-DU UE F1AP ID is active. But the UE context canot be retrieved for the old gNB-DU UE F1AP ID. Hence the old logical F1 Connection needs to be removed and the procedure to do so is the UE Context Releae procdure.
Samsung: In Step 5, if gNB-DU cannot retrieve the UE context, will gNB-DU send the RRCReestablishment message to the UE?
Ericsson: of course yes. To explain this take the example of a UE that re-establishes in a different gNB-DU. The gNB-DU receives the Old gNB-DU UE F1AP ID, but it cannot retrieve the UE context. And yet, the gNB-DU will signal to the UE the RRCReestablishment. 
Samsung: W.r.t “If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established at reception of the DL RRC MESSAGE TRANSFER message”, in our understanding, at step 5, the UE-associated logical F1-connection already exist since step4&5 are used to establish it, where the new assigned gNB-DU F1AP UE ID in step 4 and the new assigned gNB-CU F1AP UE ID in step 5 indicate that the UE-associated logical F1-connection is already established.
Ericsson: Yes this is exactly what we are saying. The reception of Msg5 determines the creation of a new logical F1 Connection associated to the new gNB-CU/DU UE F1AP IDs

Replies to Nokia:
The fact the gNB-DU canot retrieve the UE context is due to multiple reasons. First of all it cannot be guaranteed that gNB-DU and gNB-CU keep the UE context for the same amount of time. DU and CU are built on different platforms with different memory capabilities, hence the context at DU may become unavailable before than at the CU. Secondly, failure to retrieve the context may be due to errors, e.g. to the fact that the UE context is corrupted. If this happens in real life, how would the system perform and why should the gNB-DU not follow the procedures described here?

	CATT
	Views on E///’s reply to Nokia
E///: The fact the gNB-DU canot retrieve the UE context is due to multiple reasons. First of all it cannot be guaranteed that gNB-DU and gNB-CU keep the UE context for the same amount of time. DU and CU are built on different platforms with different memory capabilities, hence the context at DU may become unavailable before than at the CU.
CATT:We have a different view.From our point of view,gNB-DU and gNB-CU would keep the UE context for the same amount of time.Even DU and CU are built on different platforms with different memory capabilities, if the context at DU would become unavailable,it would sent UE context release request message to CU and release the UE context until it receive feedback from CU.In this case,it is aligned in CU and DU.
 E///:Secondly, failure to retrieve the context may be due to errors, e.g. to the fact that the UE context is corrupted. If this happens in real life, how would the system perform and why should the gNB-DU not follow the procedures described here?
CATT: This is abnormal case. Not sure whether we should consider this scenario in the stage 2 spec or not. If it is common understanding that abnormal case shold also be described in stage 2,then maybe the CR is needed.



Conclusion: One company believes that the corrections in R3-206811 is needed. One company consider the case tackled by the change in R3-206811 as an abnormal case and wonders if this should be captured in the specifications. Two companies commented that the scenario is unclear.
The authors of R3-206811 believed that the scenario was easy to understand. Therefore it is suggested to continue discussions at the next meeting and clarify the scenario addressed by the changes.

4	Conclusion, Recommendations [if needed]
If needed
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