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1
Introduction

In an LS [1], RAN2 asks following question:
RAN2 respectively ask RAN3 to inform whether the current RAN3 spec support drb-identity assignment in case of DRB removal and addition required by SN (for MN initiated and SN initiated procedure)
The simple answer is as follows:

· In case of EN-DC, it is not possible: DRB ID is allocated by the MN; 

· In case of NGEN-DC. The SN may use any DRB Id that it was previously allocated by the MN, or to request a new one, in case it has no IDs available.

However, it seems that there is a bigger problem behind: can the SN release and add a DRB in a single message?

2
Discussion

RAN2 identified some scenarios where the only way to handle needed change of configuration is to release and establish a DRB. The new DRB is supposed to have exactly the same parameters as the released one, including the ID. Therefore, to make it as smooth as possible, the release and establishment are provided in a single RRC reconfiguration.

Examples of such procedures are:

· PDCP SN length change (which is the reason to send the LS); but also

· SN COUNT wrap around avoidance

Observation 1: RAN2 defined scenarios where the hosting node releases a DRB and adds an identical DRB in a single RRC reconfiguration.

When the MN hosts PDCP and therefore it is responsible to formulate RRC reconfiguration, it may use the MN-initated Modification procedure when such reconfiguration affects the SCG part. The signalling used there which reflects all the options present in the RRC message: it may add, modify and relese in “one sitting” (in case of EN-DC, this is reflected in the addition and establishment of an E-RAB; in case of NGEN-DC, the MN may release and add a DRB in a single message). Similar option is enabled over F1AP, where the CU may add, modify and delete DRBs in a single UE CONTEXT MODIFICATION REQUEST message.
When the SN hosts PDCP, in case of NGEN-DC, it is not allowed to add a PDU session, but since it manages DRBs related to the SN-terminated bearers, the XnAP signalling allows it to release a DRB and add another in a single S-NODE MODIFICATION REQUIRED message. However, in case of EN-DC, DRBs are not explicitly visible in X2AP. There, all changes are done to E-RABs – and the SN is not allowed to add an E-RAB. Therefore, there is no explicit signalling to enable the SN to release and add a DRB in a single message in EN-DC.
Observation 2: The XnAP signalling allows to release and add a DRB for both, the MN and SN for their hosted bearers. Also, F1AP allows the CU to release and add a DRB in a single message. Therefore, there is no issue with NGEN-DC.
Observation 3: The X2AP signalling enables explicit release and addition of an E-RAB for MN-terminated bearers, but not for SN -terminated bearers.
When considering the scenario related to the LS, one may assume the “clever implementation” of the MN and SN will enable them to understand the situation. For example, when the MN receives MODIFICATION REQUIRED message with the PDCP SN length changed from some E-RABs it may guess that the included NR RRC reconfiguration contains a command to release and add the related DRB.
However, in case of SN COUNT wrab-around, there is more guessing than signalling: the SN could theoretically send a MODIFICATION REQUIRED with an E-RAB that is affected by the COUTN status and the “Count reaches max value” cause for the whole message – but it is very unclear of the MN will understand what is needed… 
The alternative is even worse: the SN may release the affected bearer, with the Count cause, and then hope the MN will add it again… This means release and addition are not done in a single RRC message thus voiding all the optimisation RAN2 hoped to enable.

Observation 4: Existing signalling is very unclear when it comes to handling COUNT wrap-aroud, if the release and addition of a DRB are to be done optimally.
The above is summarised in the table below:

	
	The hosting node may release and add a DRB in a single message for…

	
	…MN-terminated bearers…
	…SN-terminated bearers…

	… on X2AP
	Yes (E-RAB addition/release in MODIFCATION REQUEST)
	No

	… on XnAP
	Yes (DRB addition/release in MODIFICATION REQUEST)
	Yes (DRB addition/release in MODIFICATION REQUEST)

	… on F1AP
	Yes (DRB addition/release in UE CONTEXT MODIFICATION REQUEST)


The simplest way to handle the problem with SN-terminated bearers in EN-DC is to add a flag indicating when the SN includes the DRB release-and-addition command. 

Proposal: A flag should be added in X2AP MODIFICATION REQUIRED message to enable the SN, acting as the hosting node, to indicate to the MN that a DRB related to an E-RAB using MCG resources is to be released and added again.
3
Conclusions

In this paper we make following observations related to the question in the LS:
1. RAN2 defined scenarios where the hosting node releases a DRB and adds an identical DRB in a single RRC reconfiguration.

2. The XnAP signalling allows to release and add a DRB for both, the MN and SN for their hosted bearers. Also, F1AP allows the CU to release and add a DRB in a single message. Therefore, there is no issue with NGEN-DC.
3. The X2AP signalling enables explicit release and addition of an E-RAB for MN-terminated bearers, but not for SN -terminated bearers.
4. Existing signalling is very unclear when it comes to handling COUNT wrap-aroud, if the release and addition of a DRB are to be done optimally.
Therefore, the issue concerns X2 only. The proposed solution is as follows:

A flag should be added in X2AP MODIFICATION REQUIRED message to enable the SN, acting as the hosting node, to indicate to the MN that a DRB related to an E-RAB using MCG resources is to be released and added again.
The needed X2AP CR is provided in [2].
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