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1   Introduction

For MR-DC, the L2 handling upon bearer type change is specified in TS 37.340. For example, during the SN addition procedure, the PDCP entity should be re-established for bearer type change from MN terminated bearer to SN terminated bearer. In such case, it is clear that the PDCP re-establishment configuration should be generated by the SN.
However, for some cases it is not clear which node, i.e., MN or SN, should be responsible to generate the PDCP related configuration. In this paper, we will have a detailed discussion on this.

2   Discussion 
In RAN3, the MN is able to trigger SN modification procedure to release the SN terminated bearer. In EN-DC for example, the SgNB modification request message is specified in TS 36.423 [1] where the E-RABs To Be Released List IE is introduced to release SCG bearer(s) and the SCG leg (RLC bearer) of split bearer(s).
	>E-RABs To Be Released List
	
	0..1
	
	
	–
	

	>>E-RABs To Be Released Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>>EN-DC Resource Configuration
	M
	
	EN-DC Resource Configuration
9.2.108
	Indicates the PDCP and Lower Layer MCG/SCG configuration.
	–
	

	>>>CHOICE Resource Configuration
	M
	
	
	
	
	

	>>>>PDCP present in SN
	
	
	
	This choice tag is used if the PDCP at SgNB IE in the EN-DC Resource Configuration IE is set to the value "present".
	
	

	>>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	–
	

	>>>>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of UL PDUs
	–
	

	>>>>PDCP not present in SN
	
	
	
	This choice tag is used if the PDCP at SgNB IE in the EN-DC Resource Configuration IE is set to the value "not present".
	
	


There are at least the following two case where the MN may trigger the bearer release:
Case 1: The E-RAB release is initiated by the core network.

In this case, the associated DRB should be released. However, it is not specified which node should be responsible to generate configuration to release the PDCP entity of the DRB. The SgNB is hosting the PDCP entity f and may consider itself responsible to generate the signalling to release the PDCP entity. The MeNB knows that the E-RAB it to be released and may also generate the signalling to release the PDCP entity.
If both the MN and the SN do this, the UE will receive duplicate indication to release the PDCP entity for the same DRB. For this case, TS 38.331 [2] has specified that the UE does not consider it as erroneous in subclause 5.3.5.6.4.

NOTE 1:
The UE does not consider the message as erroneous if the drb-ToReleaseList includes any drb-Identity value that is not part of the current UE configuration.

Observation 1: For the case where the core network initiates E-RAB release and the E-RAB is configured as an SN terminated bearer, both MN and SN may signal the release of the PDCP entity for the bearer but this will not result in reconfiguration failure.

Case 2: The MN by itself triggers SN terminated bearer to MN terminated bearer change

Like in case 1, the MN will send SgNB Modification Request message including E-RABs To Be Released List IE to the SN. The SN cannot distinguish whether this release is for E-RAB release or bearer type change so it may signal the release of the PDCP entity of the bearer. The MN knows it is to perform bearer type change from SN terminated bearer to MN terminated bearer so it will generate PDCP re-establishment configuration according to TS 37.340.
The UE receives in the same message two different indications for the same PDCP entity: one to release it and one to re-establish it. In this case, there are two possibilities: 1. The UE performs PDCP re-establishment firstly and then PDCP entity release. 2. The UE performs PDCP entity release and then PDCP re-establishment. In both cases, the UE behaviour will not aligned with the L2 handling specified in TS 37.340.
Observation 2: According to the existing design, the SN is not able to distinguish whether the bearer release is caused by the core network initiated E-RAB release or bearer type change from SN terminated bearer to MN terminated bearer.
Observation 3: For bearer type change case, the SN may generate the PDCP entity release configuration for the bearer and such handling will lead to UE bearer type change failure.
In addition, we also need to consider the SN initiated SN terminated bearer case, where the SN will send SgNB Modification Required message to MN to request E-RAB release. In this case, the L2 handling may be same as in the case 2 above and it may also lead to a failure.
This is why it should be specified that a single node is responsible to generate signalling for the corresponding PDCP entity and which node it is. For the bearer type change from MN terminated bearer to SN terminated bearer, it is the SN which generates signalling for the PDCP of the bearer. Similarly, for the bearer type change from SN terminated bearer to MN terminated bearer, it should be MN which generates signalling for the PDCP of the bearer.
The principle is that to perform bearer type change, the node to host the PDCP entity to generate the PDCP configuration.

Proposal 1: To perform bearer type change, only the node which hosts the PDCP entity after the change generates signalling related to the corresponding PDCP entity.

For the E-RAB release case, it works even if no further clarification is made. But considering the SN is not able to distinguish the E-RAB release case and the bearer type change case as described above, it will be simple align the SN handling with the bearer type change case. From the perspective of SN, if it is requested to release SN terminated bearer, it should not generate PDCP entity release configuration. I.e., for the E-RAB release case, it is up to MN to release the PDCP entity.

Proposal 2: For DRB release, only the MN indicates the release of the PDCP entity to the UE.
3   Conclusion

In this contribution, the PDCP configuration generation issue was discussed and the following observations and proposals are provided:

Observation 1: For the case where the core network initiates E-RAB release and the E-RAB is configured as an SN terminated bearer, both MN and SN may signal the release of the PDCP entity for the bearer but this will not result in reconfiguration failure.

Observation 2: According to the existing design, the SN is not able to distinguish whether the bearer release is caused by the core network initiated E-RAB release or the bearer type change from SN terminated bearer to MN terminated bearer.
Observation 3: For bearer type change case, the SN may generate the PDCP entity release configuration for the bearer and such handling will lead to UE bearer type change failure.
Proposal 1: To perform bearer type change, only the node which hosts the PDCP entity after the change generates signalling related to the corresponding PDCP entity.

Proposal 2: For DRB release, only the MN indicates the release of the PDCP entity to the UE.
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