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1. Introduction
At RAN2 #97bis, it was FFS how to capture procedures for bearer configurations so that those are not split among different specifications. This stems from concerns about the fact the LTE DC procedures captured in TS 36.331 is rather complex [1]. If the same way of drafting were applied for LTE-NR DC, the complicated structure would span another specification (i.e. TS 38.331), resulting in more complex. This paper proposes how to improve the way of capturing bearer reconfiguration procedures.
2. Discussion
TS 36.331 defines general SRB/DRB (re)configuration procedures in 5.3.10.1 to 5.3.10.3. In addition, bearer (re)configuration procedures related to LTE DC are defined and spread over multiple sub-clauses (5.3.10.3a.1 DC specific DRB addition or reconfiguration, 5.3.10.10 SCG reconfiguration, 5.3.10.12 Reconfiguration SCG or split DRB by drb-ToAddModList). In summary, the procedures including layer 2 handling are described case by case, e.g. MCG to split, MCG to SCG, etc. For each case, the procedure is described how the PDCP/RLC entity, the DTCH logical channel and SCG MAC are handled. Given that the bearer types supported for LTE-NR DC might be increased contingent upon the outcome of unifying the bearer types, the readability of the procedure text would become worse if the same approach were adopted for LTE-NR DC.
One possible approach to iron out the complicated structure is to avoid the DC specific procedures and  to leverage the general SRB/DRB addition, modification and release procedures. Namely, Layer 2 handling (PDCP/RLC/MAC) for the bearer management is described in a generic manner to encompass the LTE-NR DC bearer types. In addition, all possible bearer type changes and required procedures are summarised in the table as proposed in [2]. Such a table would be helpful for readers to understand the required layer 2 handling for each case. An example is provided in the Annex section in this paper  to show how the proposed improvement looks like if it is applied for the current LTE DC procedures.
3. Summary and proposal
In conclusion, the followings are proposed:
Proposal 1:
Layer 2 handling (PDCP/RLC/MAC) for bearer (re)configurations should be described in a generic manner to encompass DC and non-DC cases.
Proposal 1a:

Do not specify the LTE-NR DC specific procedure text (as has been done for LTE DC).

Proposal 2:
All possible bearer reconfiguration scenarios are summarised in the table and captured somewhere in the RRC specifications.

Proposal 2a:

The summary table describes layer 2 handling required for each scenario.

4. References
[1] R2-1702568, “RRC approach for E-UTRA-NR Dual Connectivity,” Ericsson

[2] R2-1703660, “L2 handling at bearer type change for LTE-NR DC,” Huawei, HiSilicon.

Annex: 
Example of strengthen the way of capturing bearer (re)configuration procedures in LTE DC

NOTE:
By restructuring the procedure text as shown below, sub-clauses related to DC (5.3.10.3a.1 DC specific DRB addition or reconfiguration, 5.3.10.12 Reconfiguration SCG or split DRB by drb-ToAddModList) can be removed although such the change is not shown here.
5.3.10.3
DRB addition/ modification

The UE shall:

1>
for each drb-Identity value included in the drb-ToAddModList (and drb-ToAddModListSCG) that is not part of the current UE configuration (DRB establishment including the case when full configuration option is used):

2>
if the concerned entry of drb-ToAddModList includes the drb-TypeLWA set to TRUE (i.e. add LWA DRB):

3>
perform the LWA specific DRB addition or reconfiguration as specified in 5.3.10.3a2;

2>
if the concerned entry of drb-ToAddModList includes the drb-TypeLWIP (i.e. add LWIP DRB):
3>
perform LWIP specific DRB addition or reconfiguration as specified in 5.3.10.3a3;


2>
establish a PDCP entity and configure it with the current security configuration in accordance with the received pdcp-Config for the corresponding CG;

2>
establish an RLC entity or entities for each CG in accordance with the received rlc-Config for the corresponding CG;

2>
establish a DTCH logical channel for each CG in accordance with the received logicalChannelIdentity and the received logicalChannelConfig for the corresponding CG;

2>
if the RRCConnectionReconfiguration message includes the fullConfig IE:

3>
associate the established DRB with corresponding included eps-BearerIdentity;

2>
else:

3>
indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to upper layers;

1>
for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration (DRB reconfiguration):

2>
if the DRB indicated by drb-Identity is an LWA DRB (i.e. LWA to LTE only or reconfigure LWA DRB):

3>
perform the LWA specific DRB reconfiguration as specified in 5.3.10.3a2;

2>
else if the concerned entry of drb-ToAddModList includes the drb-TypeLWA set to TRUE (i.e. LTE only to LWA DRB):

3>
perform the LWA specific DRB reconfiguration as specified in 5.3.10.3a2;

2>
if the concerned entry of drb-ToAddModList includes the drb-TypeLWIP (i.e. add or reconfigure LWIP DRB):

3>
perform LWIP specific DRB addition or reconfiguration as specified in 5.3.10.3a3;



2>
if required for the concerning DRB, release the RLC entity and the DTCH logical channel for the corresponding CG.
2>
if the pdcp-Config is included:

3>
reconfigure the PDCP entity with the security configuration (if needed) in accordance with the received pdcp-Config for the corresponding CG;

2>
if the rlc-Config is included:

3>
reconfigure or establish the RLC entity or entities for each CG in accordance with the received rlc-Config for the corresponding CG;

2>
if the logicalChannelConfig is included:

3>
reconfigure or establish the DTCH logical channel for each CG in accordance with the received logicalChannelConfig for the corresponding CG;
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.

Annex X (normative):
Bearer (re)configuration supported for Dual Connectivity
Table X-1 summarises bearer (re)configuration procedures supported for Dual Connectivity including layer 2 handling.
Table X-1:
Bearer (re)configuration supported for Dual Connectivity

	From       To
	Release
	MCG bearer
	(MCG) Split bearer
	SCG bearer

	None
	N.A
	Establish a PDCP entity with the MCG security;
Establish an MCG RLC entity and an MCG DTCH logical channel.
	Establish or reset SCG MAC;

Establish a PDCP entity with the MCG security;
Establish an MCG RLC entity and an MCG DTCH logical channel;

Establish an SCG RLC entity and an SCG DTCH logical channel.
	Establish or reset SCG MAC;

Establish a PDCP entity with the SCG security;
Establish an SCG RLC entity and an SCG DTCH logical channel.

	MCG bearer
	Release the PDCP entity;
Release the RLC entity or entities;
Release the DTCH logical channel.
	Re-set MCG MAC

Re-establish the PDCP entity;
Re-establish the MCG RLC entity and/ or the MCG DTCH logical channel.
	Reconfigure the PDCP entity (start reordering);
Reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel;

Establish an SCG RLC entity and an SCG DTCH logical chnnel.
	Establish or reset SCG MAC;
Re-establish the PDCP entity with the SCG security;
Re-establish the MCG RLC entity and/ or the MCG DTCH logical channel to be an SCG RLC entity and an SCG DTCH logical channel;

Re-establish the SCG RLC entity and/ or the SCG DTCH logical channel.

	(MCG) Split bearer
	
	Release or reset SCG MAC;

Release the SCG RLC entity and the SCG DTCH logical channel;
Recovery the PDCP data;

Re-establish the MCG RLC entity and/or the MCG DTCH logical channel.
	Reset SCG MAC (and MCG MAC in case of HO);
Recovery the PDCP data or re-establish the PDCP entity (in case of HO);
Re-establish the MCG RLC entity and/ or the MCG DTCH logical channel;

Re-establish the SCG RLC entity and/ or the SCG DTCH logical channel.
	N.A

	SCG bearer
	
	Release or reset SCG MAC;

Re-establish the PDCP entity with the MCG security;

Re-establish the SCG RLC entity and/ or the SCG DTCH logical channel to be an MCG RLC entity and an MCG DTCH logical channel;

Re-establish the MCG RLC entity and/ or the MCG DTCH logical channel.
	N.A
	Re-set SCG MAC

Re-establish the PDCP entity;
Re-establish the SCG RLC entity and/or the SCG DTCH logical channel.
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