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Introduction

At RAN3 #AH1807 meeting, it was approved that an “RLC Status” IE  could be added to the F1AP/X2AP to synchronize the RLC re-establishment and the PDCP data recovery for UL path switch. 

This document provides a summary on the offline discussions for CB_37
CB: # 37_RLCReestIndication

-  discuss scenario

- is anyting broken with currently specified solution?

(ZTE)

R3-185166 Summary of offline disc
Discussion
2.1
UL path switch case
Solution1 : DU performs RLC reestablishement when the outage was detected at the gNB-DU

Solution1a : This solution has been proposed in [1]. In this solution, the gNB-DU performs RLC reestablishement when the outage was detected at the gNB-DU. The gNB-DU initiates  UE Context Modification Required message to the gNB-CU including: (1) CellGroupConfig with reestablishRLC flag set true; (2) an “RLC Status” IE to indicate to gNB-CU that RLC reestablishment has been performed. After receives Modification Required message,  The gNB-CU can then generates the RRC-Reconfiguration message including CellGroupConfig (generated by the gNB-DU) and recover PDCP indication and send it to the UE. 

Solution2 : DU performs RLC reestablishement based on CU decision

Solution2a: In this solution, the gNB-CU  decides to trigger UL path switch procedure after outage detected by received DDDS feedback from the gNB-DU. The gNB-CU may initiates UE Context Modification Request message to the gNB-DU including  UL Configuration  with no-data value  to indicate to gNB-DU that UL path has been switched. After receives Modification Request message, the gNB-DU can then decides whether to do RLC re-establishment and send the UE Context Modification Response message including (1) CellGroupConfig with reestablishRLC flag set true; (2) an “RLC Status” IE in the case of gNB-DU decides to perform  RLC re-establishment. Subsequently, The gNB-CU can then decide to generate the RRC-Reconfiguration message including CellGroupConfig (generated by the gNB-DU) and recover PDCP indication (if RLC status information received) and send it to the UE.

Solution2b: This solution has been proposed in [2]. The difference with Solution2a is that the gNB-CU may initiates UE Context Modification Request message to the gNB-DU including  RLC reestablishment request (use the name as RLC reestablishment command in [2])  to indicate to the gNB-DU that UL path has been switched and RLC needs to be reset. 

For solution1,  The RLC failure is mainly caused by the poor radio condition, thus simply reestablish the RLC can not solve the problem. To solve the issue, the NW may need to trigger bearer type change or handover/SN change, which should be determined by CU. Furthermore, In some cases, it may introduce negative effects to the system. For example, if two legs occurs outage at the same time, gNB-CU may not successfully deliver RRC RECONFIGURATION message to the UE, so when the outage leg resumes, at this time, the RLC at the network side has been reset, but the RLC at the UE side is not reset and is still sending data, resulting in inconsistent RLC status at both sides. For another example, if another available leg  is overload, after gNB-DU directly performs RLC reestablishment, the gNB-CU switch UL path to the overload leg, resulting in extra delay and the data loss. In this case, it may be better to wait for the outage leg to resume.

For solution2, Since gNB-CU can get all leg radio quality information from DDDS frame, gNB-CU decides to trigger UL path switch procedure. The difference between solution2a and solution2b is that whether the gNB-DU performs RLC reestablishment is decided by itself or follow the request from the gNB-CU.  

Specification impact :

Solution1: an “RLC Status” IE  has been approved to UE CONTEXT MODIFICATION REQUIRED message in RAN3#1807 Adhoc meeting, to enable the gNB-DU to inform the gNB-CU that RLC has been reestablished.

Solution2a: an “RLC Status” IE needs to be introduced in the UE CONTEXT MODIFICATION RESPONSE message.

Solution2b:  Add an “RLC Re-establish Request” IE to the F1AP UE Context Modification Request message, to enable the gNB-CU to request the gNB-DU to re-establish RLC.

2.1
RLC failure Case
During the offline discussion, some other cases which will casue RLC reestablishement are also discussed.  For example, if the maximum retransmission of RLC exceeds the threshold, the gNB-DU may perform RLC reestablishment and initiates the UE Context Modification Required message with “RLC status” IE to the gNB-CU to indicate to the gNB-CU that RLC reestablishment has been performed. Subsequently, the gNB-CU can initiate the RRC Reconfiguration procedure and recover PDCP.

In the RAN3#98 meeting, it was approved in [3] that when DU detects RLC failure, it triggers UE Context Modification Required procedure with new cause as below.
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Therefore, it is still has the possibility that the gNB-CU decides to trigger proper action (e.g., HO, UE context release, RLC reestablishment) based on RLC failure report from gNB-DU. 

In order to support this possibility, the gNB-CU can send UE Context Modification Request message to the gNB-DU with an “RLC Re-establish Request ” IE to enable the gNB-CU to request the gNB-DU to re-establish RLC.

Specification impact :

Need to add an “RLC Re-establish Request ” IE to the F1AP UE Context Modification Request message, to enable the gNB-CU to request the gNB-DU to re-establish RLC.

2.3
Bearer type change Case

According to TS37.340, see in Annex. In some cases, as seen in Note2, for SCG, MAC/RLC behaviour depends on the solution selected by the network, e.g. It can be reconfiguration with sync, with MAC reset and RLC re-establishment, or RLC bearer release and add, where logical channel identity is changed. of LCID, etc. 

In order to support the above requirement, the gNB-CU can send UE Context Modification Request message to the gNB-DU with an “RLC Re-establish Request ” IE to enable the gNB-CU to request the gNB-DU to re-establish RLC.

Specification impact :

Need to add an “RLC Re-establish Request ” IE to the F1AP UE Context Modification Request message, to enable the gNB-CU to request the gNB-DU to re-establish RLC.

Conclusion
Take the above analysis into account, in order to support all the cases above, we propose:

Proposal1: Add “RLC Status” IE in the UE CONTEXT MODIFICATION RESPONSE message.

Proposal2:  Add an “RLC Re-establish Request” IE to the F1AP UE Context Modification Request message, to enable the gNB-CU to request the gNB-DU to re-establish RLC.
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 Annex
Table A-1: L2 handling for bearer type change with and without security key change

	Bearer type change from row
to col
	MCG 
	Split  
	SCG

	
	no key change
	with key change
(KeNB <->

S-KgNB)
	no key change
	with key change
(KeNB <->

S-KgNB)
	no key

change
	with key change
(KeNB <->

S-KgNB)

	MCG
	N/A
	PDCP:

Re-establish

MCG RLC:

Re-establish

MCG MAC:

See Note

SCG RLC:

No action

SCG MAC:

No action
	PDCP: Reconfigure
MCG RLC: No action
MCG MAC: No action
SCG RLC: Establish
SCG MAC: Reconfigure
	PDCP:

Re-establish

MCG RLC:

Re-establish

MCG MAC:

See Note

SCG RLC:

Establish

SCG MAC:

Reconfigure
	PDCP:

Recovery
MCG RLC:

Re-est+release
MCG MAC:

Reconfigure
SCG RLC:

Establish
SCG MAC:

Reconfigure
	PDCP:

Re-establish

MCG RLC:

Re-est+release
MCG MAC:

Reconfigure
SCG RLC:

Establish
SCG MAC:

Reconfigure

	Split
	PDCP:

Recovery
MCG RLC:

No action
MCG MAC:

No action
SCG RLC:

Release
SCG MAC:

Reconfigure
	PDCP: 
Re-establish
MCG RLC: Re-establish
MCG MAC: See Note
SCG RLC: Release
SCG MAC: Reconfigure
	N/A
	PDCP:

Re-establish
MCG RLC:

Re-establish
MCG MAC:

See Note
SCG RLC: 
Re-establish
SCG MAC: 
See Note
	PDCP: Recovery
MCG RLC:

Re-est+release
MCG MAC:

Reconfigure
SCG RLC: 
No action
SCG MAC:
No action
	PDCP:

Re-establish
MCG RLC:

Re-est+release
MCG MAC:

Reconfigure
SCG RLC: 
Re-establish
SCG MAC: 
See Note

	SCG
	PDCP:   Recovery
MCG RLC: Establish
MCG MAC: Reconfigure
SCG RLC: Release
SCG MAC: Reconfigure
	PDCP:

Re-establish
MCG RLC:

Establish
MCG MAC:

Reconfigure
SCG RLC:

Release
SCG MAC:

Reconfigure
	PDCP: Reconfigure
MCG RLC: Establish
MCG MAC: Reconfigure
SCG RLC: No action
SCG MAC: No action
	PDCP:

Re-establish
MCG RLC:

Establish
MCG MAC:

Reconfigure
SCG RLC:

Re-establish
SCG MAC: 
See Note
	N/A
	PDCP:

Re-establish

MCG RLC:

No action

MCG MAC:

No action

SCG RLC:

Re-establish

SCG MAC:

See note


NOTE 1: For MCG, the MAC/RLC behaviour depends on the solution selected by the network. It can be handover, which triggers MAC reset and RLC re-establishment, or reconfiguration withRadioResourceConfigDedicated, where logicalChannelIdentity is changed and reestablishRLC is set in DRB-ToAddMod.

NOTE 2: For SCG, MAC/RLC behaviour depends on the solution selected by the network, e.g. It can be reconfiguration with sync, with MAC reset and RLC re-establishment, or RLC bearer release and add, where logical channel identity is changed. of LCID, etc. 
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