


[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #113 electronic                   R2-2100557
e-meeting, 25th Jan– 5th Feb 2021 

Source: 			ZTE Corporation, Sanechips, 
Title: 	Clarification on procedure of DRB release
[bookmark: Source]Agenda item:		5.4.1.1
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
After RAN2_107 meeting, CR[1] has been agreed, the main correction is to add the following sentence to TS 38.331:
	From TS 38.331 section 5.3.1.1 RRC connection controls
A configuration with SRB2 without DRB or with DRB without SRB2 is not supported (i.e., SRB2 and at least one DRB must be configured in the same RRC Reconfiguration message, and it is not allowed to release all the DRBs without releasing the RRC Connection).


However, we discovered IoT problem when gNB follows above behaviour. In this contribution, we discuss this problem and request for further clarification.   
2. Discussion
Basically, the CR[1] is proposed based on the agreement made in RAN2_104 meeting:
	Agreement 
1	Configuration of SRB2 without any DRB (after SMC) setting is not support in R15


With this agreement, network is not allowed to configure SRB2 without DRB, or to configure DRB without SRB2. For instance, when configuring the first DRB, the network must include SRB2 configuration in the same RRC message. However, regarding the “release” case, referring to the last sentence: “and it is not allowed to release all the DRBs without releasing the RRC Connection”, there are two different interpretations:
· Interpretation 1: When gNB is commanded to release the last DRB, gNB must release DRB and RRC connection together, which means releasing the last DRB and RRC connection will be done by sending one RRC message (i.e. RRCRelease). 


Figure 1 illustration of Interpretation 1
· Interpretation 2: When gNB is commanded to release the last DRB, gNB can first release DRB in a RRCReconfiguration message, then gNB releases RRC connection by sending RRCRelease message. i.e. Releasing the last DRB can be performed in a two step procedure. 


Figure 2 illustration of Interpretation 2
As described in the CR cover page: “And it is not allowed to release all the DRBs without releasing the RRC Connection (this is because SRB2 cannot be released and releasing all the DRBs will result in a SRB2 without DRB configuration).” Literally, we think interpretation 1 is correct, because interpretation 2 will result in UE to operate under the configuration of SRB2 without DRB (e.g. during period T), which obeys the description in CR cover page, so it is unclear whether the UE will fail after receiving the RRCReconfiguration of DRB release. 
Observation 1:  Based on the description in TS 36.331 and CR[1] cover page, when receiving the command of releasing the last PDU session from AMF, network is supposed to trigger RRCRelease in order to release all DRB, SRB2 and RRC connection. 
However, problem occurs when network follows interpretation 1. A typical scenario that is observed is when “airplane mode” is switched on. Figure 3 shows an example signalling flow for this scenario: (Note: when enabling “airplane mode”, it has been observed that most UEs will first trigger NAS “PDU session Release” and then trigger “De-registration” as shown below). 


Figure 3 Signalling flow when UE switches on “airplane mode” under Interpretation 1
· Step 1: "airplane mode" is switched on;
· Step 2: UE triggers NAS PDU session release procedure, sends NAS “PDU Session Release Request” to CN;
· Step 3:  After receiving the request, CN sends NAS "PDU session release command" to UE, and also sends PDU Session Resource Release Command to gNB, informs gNB to release all PDU sessions;  
· Step 4: After receiving the PDU session release command, gNB notices it is to release the last DRB, so the gNB triggers UE CONTEXT RELEASE towards AMF, and then sends RRCRelease to UE;
· Step 5: Due to RRC connection release, the delivery of NAS PDU Session Release Complete fails at AS layer; 
· Step 6: UE’s NAS layers considers PDU session release complete, and triggers De-registration procedure;
· Step 7: CN is still waiting for the NAS PDU Session Release Complete message from UE, so it delays the processing of De-registration procedure;
· Step 8: Due to no response of De-registration, UE triggers NAS Registration procedure;
· Step 9: After Registration, UE triggers NAS PDU session release (due to airplane mode), and repeats Step 2~8 again.
As described above, during IoT test, we found implementation in accordance with interpretation-1 may cause signalling storm, because the delivery failure of NAS PDU Session Release Complete message. On the other hand, in 5G system, according to specifications, PDU session related procedures are processed by SMF, while UE context related messages are processed by AMF, so even if AMF receives UE Context Release Request message in step 4, it may not impact the processing in SMF (i.e. waiting for NAS PDU Session Release Complete). 
Observation 2:  Signalling storm may happen when network is implemented in accordance with Interpretation-1, because RRCRelease may impact the delivery of NAS messages. 
However, if network is implemented in accordance with Interpretation-2, such problem can be avoided because when network first releases all DRBs by sending RRCReconfiguation message, the RRC connection (i.e. SRB1 & SRB2) is kept, so NAS PDU Session Release Complete message can be delivered to SMF successfully and timely. On the other hand, from CN’s perspective, it already supports “signalling only” connection. 
Observation 3:  Signalling storm can be avoided when network is implemented in accordance with Interpretation-2, because when DRBs are released via RRCReconfiguration, SRB1/SRB2 are kept so that UL NAS message can be delivered to CN successfully and timely. 
But, the risk of Interpretation-2 is that UE is requested to temporarily operate under the configuration of SRB2 without DRB, this seems disallowed by the specification. 
People may wonder for Interpretation-1, network can delay the transmission of RRCRelease message, e.g. until UE has sent out NAS PDU Session Release Complete message. However, this solution has other uncertainties. For instance:
1. It is unclear how UE behaves when PDU session is released from NAS perspective while keeping DRB from AS perspective. 
2. Whether/when network should stop DL/UL transmission of DRBs, and whether stopping transmission will cause other failure, e.g. UE still has buffered UL data, and reaches maximum SR retransmission times? 
3. Whether network can trigger handover if measurement report is received?  
In our understanding, “Interpretation-1 together with delayed RRCRelease message” is not a good choice, and it may cause other issues as noted above. Therefore, we would suggest RAN2 to discuss and clarify the expected network behaviour when gNB receives CN’s command to release the last DRB.
· Solution 1: Network can only trigger RRCRelease, but network can delay the transmission of RRCRelease message for a few seconds (i.e. confirm UE can send NAS PDU Session Release Complete message even if DRBs are not released).  
· Solution 2: Allow network to first release all DRBs via RRCReconfiguration firstly, and then triggers RRCRelease soon after (i.e. revise RAN2 spec to support Interpretation-2);
· Solution 3: Send LS to CT1, inform CT1 that RAN2 has specified network will trigger RRCRelease when releasing the last DRB, and let CT1 to determine if any change is needed among CN entities.
Proposal 1: To discuss which solution should be adopted when gNB is commanded to release the last DRB:
· Solution 1: Network can only trigger RRCRelease, but network can delay the transmission of Uu RRCRelease message for a few seconds. 
· Solution 2: To allow network to first release DRB via RRCReconfiguration, and then triggers RRCRelease in few seconds (i.e. revise RAN2 spec to support Interpretation-2).   
· Solution 3: Send LS to CT1. 
If solution 1 is adopted, we need to further discuss how to handle the remaining issues such as DL/UL scheduling of DRBs and handling of measurements and handover in this situation. If solution 2 is adopted, the corresponding CR can be found in [2][3]. 
Proposal 2: If Solution 1 is adopted, to further discuss whether and when network should stop DL/UL data transmission of those DRBs;
Proposal 3: If Solution 2 is adopted, agree the CR in [2][3].
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  Based on the description in TS 36.331 and CR[1] cover page, when receiving the command of releasing the last PDU session from AMF, network is supposed to trigger RRCRelease in order to release all DRB, SRB2 and RRC connection. 
Observation 2:  Signalling storm may happen when network implements in accordance with Interpretation-1, because RRCRelease may impact the delivery of NAS messages. 
Observation 3:  Signalling storm can be avoid when network implements in accordance with Interpretation-2, because when DRBs are released via RRCReconfiguration, SRB1/SRB2 are kept so that UL NAS message can be delivered to CN successfully and timely. 
Proposal 1: To discuss which solution should be adopted when gNB is commanded to release the last DRB:
· Solution 1: Network can only trigger RRCRelease, but network can delay the transmission of Uu RRCRelease message for a few seconds. 
· Solution 2: To allow network to first release DRB via RRCReconfiguration, and then triggers RRCRelease in few seconds (i.e. revise RAN2 spec to support Interpretation-2).   
· Solution 3: Send LS to CT1. 
Proposal 2: If Solution 1 is adopted, to further discuss whether and when network should stop DL/UL data transmission of those DRBs;
Proposal 3: If Solution 2 is adopted, agree the CR in [2][3].
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