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1   Introduction

In RAN2 #103bis meeting, the solution to perform PDCP SN length change during bearer type change, e.g., MN terminated MCG bearer to SCG split bearer, was discussed and it was proposed to change TS 36.331 to allow removal and addition of the same drb-Identity in the same RRC message. Similar change on TS 38.331 was also proposed and agreed with one condition:

When a radio bearer is removed (including via full configuration) and added with the same drb-Identity in a single RRC reconfiguration message or in different RRC reconfiguration messages, the network should ensure that the different security key is used for the newly added radio bearer.
Therefore, we proposed to revise the following NOTE in TS 36.331 to allow the removel and addition of the same drb-Identity in a single radioResourceConfigDedicated if the NR PDCP SN changes with PDCP anchor change in EN-DC.

NOTE:
Removal and addition of the same drb-Identity in a single radioResourceConfigDedicated is not supported. In case drb-Identity is removed and added due to handover or re-establishment with the full configuration option, the eNB can use the same value of drb-Identity.

However, in RAN2 some company assumed that the LTE MeNB should be able to assign a new drb-Indentiy in case of DRB removal and addition required by SN. Thus the change for LTE TS 36.331 may be not required.  One LS[1] was sent to RAN3 to check whether RAN3 spec supports such drb-identity assignment in case of DRB removal and addition required by SN.
In this contribution, we will try to figure out the possible solutions and check whether they are feasible based on the existing RAN3 specification.

2. Discussion
Originally, the PDCP SN length change issue was raised since two values of PDCP SN length are specified. During the PDCP anchor change, e.g., from MN to SN, the SN may configure a different PDCP SN length from MN. In RAN2 #102, it was agreed to perform such PDCP SN length change via release and addition operation:
-
PDCP version change for DRB or PDCP SN length change for an AM DRB is performed using a release and add of the DRBs (in a single message) or full configuration;

Then the remaining question is whether the release and addition can be performed using different drb-Indentity.
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Figure 1: EN-DC configuration procedure
Figure 1 illustrates the typical EN-DC configuration procedure. When the MeNB decides to initiate the Secondary Node Addition procedure to perform the MN terminated MCG bearer to SCG split bearer change, the MeNB shall include one DRB ID associated to one E-RAB ID in the SGNB ADDITION REQUEST message for the bearer. This DRB ID should be as same as the one in the existing MCG configuration which is generated by the MeNB for the UE. 
Upon reception of the SGNB ADDTION REQUEST message, the SgNB will generate the configuration for the SCG split bearer including the PDCP SN length. There are two possibilities of the PDCP SN length configuration:
1. it is same as the previous MCG configuration.

2. it is different from the previous MCG configuration.

If the PDCP SN length is changed, according to the RAN2’s agreement, the release and addition configuration should be generated. Considering the existing TS 36.331 does not allow the MeNB to release and add the same DRB ID in the same RRCConnectionReconfiguration message, it seems that MeNB needs to assign a new DRB ID for the E-RAB.

Observation 1: With the current limitation of RAN2 spec, the MeNB needs to assign a new DRB ID for the E-RAB when SgNB configures a different PDCP SN length from what MeNB previously configured.
In order to assign a new DRB ID for the E-RAB to SgNB, the Secondary Node Modification procedure should be triggered. In details, the MeNB shall use the E-RAB To Be Modified List IE to assign a new DRB ID for the E-RAB. However, in the existing SGNB MODIFICATION REQUEST message, there is no DRB ID IE in the E-RAB To Be Modified List IE.
Alternatively, the MeNB may use the E-RAB To Be Added List IE in the SGNB MODIFICATION REQUEST message to assign a new DRB ID for the E-RAB. From the SgNB perspective, it will be a bit strange, since the MeNB has already generated a UE context including this E-RAB.

In addition, it should be noticed that, since it is a modification message, then the SgNB will generate a delta signalling instead of full configuration. Based on this assumption, it means that the MeNB will not receive a set of complete configuration from the SGNB MODIFICATION REQUEST ACKNOWLEDGE message.

Observation 2: It is not feasible for MeNB to use the SGNB MODIFICATION REQUEST message to assign a new DRB ID for the E-RAB.

Another way could be that the MeNB triggers another SGNB ADDITION REQUEST message. Then, there are two opitons:

a. it is a totally new SGNB ADDITION REQUEST message.
b. the same UE X2AP ID is used as the previous one.
With Option a, the MeNB will assign a new DRB ID for the E-RAB with the assumption that the SgNB will change the PDCP SN length. However, from SgNB perspective, this is a new E-RAB for a new UE, thus it is possible that the SgNB may have different decision. If the SgNB does change the PDCP SN length, then this option works. However, if the SgNB does not change the PDCP SN length, it means the L2 handing should be performed according to the Table A-1 specified in TS 37.340 instead of release and addition operation.
With Option b, it seems that the SgNB is able to know that it is for the same IE by using the same UE X2AP ID and then update the UE configuration. However, it is risky as the usage of same UE X2AP ID in the different SGNB ADDITION REQUEST messages will fall in normal condition. As specified in TS 36.423, it says that:

If the en-gNB receives a SGNB ADDITION REQUEST message containing a SgNB UE X2AP ID IE that does not match any existing UE Context that has such ID, the en-gNB shall reject the procedure using the SGNB ADDITION REQUEST REJECT message.

Observation 3: It is not feasible for MeNB to use another SGNB ADDITION REQUEST message to assign a new DRB ID for the E-RAB.

According to the analysis above, it can be concluded that for now, RAN3 spec does not support drb-identity assignment in case of DRB removal and addition required by SN.
Proposal: Response to RAN2 that RAN3 spec currently does not support drb-identity assignment in case of DRB removal and addition required by SN.
The draft reply LS is provided in [2].

3. Conclusion
In this contribution, the DRB ID assignment for EN-DC was discussed and the following proposals are given:
Observation 1: With the current limitation of RAN2 spec, the MeNB needs to assign a new DRB ID for the E-RAB when SgNB configures a different PDCP SN length from what MeNB previously configured.

Observation 2: It is not feasible for MeNB to use the SGNB MODIFICATION REQUEST message to assign a new DRB ID for the E-RAB.

Observation 3: It is not feasible for MeNB to use another SGNB ADDITION REQUEST message to assign a new DRB ID for the E-RAB.

Proposal: Response to RAN2 that RAN3 spec currently does not support drb-identity assignment in case of DRB removal and addition required by SN.
4. References

[1] R2-1816051, LS on drb-Identity assignment in EN-DC, RAN2.
[2] R3-186638, [DRAFT] Reply LS on DRB ID assignment for EN-DC
UE
MN
SN
1. SgNB Addition Request
(E-RAB ID, DRB ID, PDCP SN length)
2. SgNB Addition Request Acknowledge
  (DRB ID, PDCP SN length)
3. RRCConnectionReconfiguration
4. RRCConnectionReconfigurationComplete
6. Random Access Procedure
5. SgNB Reconfiguration Complete
0. RRC reconfiguration
(E-RAB ID, DRB ID)



