[bookmark: OLE_LINK22][bookmark: OLE_LINK23]3GPP TSG-RAN2 #85 Meeting	R2-140600
Prague, Czech Republic, February 10th – 14th, 2014

Agenda Item:	7.2.1
Source: 	MediaTek Inc.
[bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK58][bookmark: OLE_LINK57][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK33]Title: 	1A or 3C DRB configuration with SCG addition/removal

[bookmark: OLE_LINK35][bookmark: OLE_LINK36]Document for:	Discussion and decision
Introduction
[bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK68][bookmark: OLE_LINK69]During last RAN2 meeting, it was agreed that some bearers of a UE may be split (3C) while others are only served by the MeNB; and some bearers of a UE may be served by the SeNB (1A) while others are only served by the MeNB. In this contribution, we discuss the impact to current specifications due to the configuration of 1A DRB and 3C DRB. 
[bookmark: OLE_LINK109][bookmark: OLE_LINK110][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK24][bookmark: OLE_LINK41]Discussion
[bookmark: OLE_LINK290][bookmark: OLE_LINK289]In order to simplify the description, bearer only served by MeNB, referred to as normal DRB; bearer only served by SeNB, referred to as 1A DRB; bearer served by MeNB and SeNB, referred to as 3C DRB. 
Support of DRB modification between normal and 1A/3C
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Based on the agreement, it is clear that the coexistence of normal DRB and 1A/3C DRB is supported. So at least 1A or 3C DRB can be configured through DRB addition, and de-configured through DRB released. RRCConnectionReconfigration message configures DRB addition together with SCG addition or DRB release together with SCG release.
One point needs to confirmed is whether 1A or 3C DRB can be configured and de-configured through modification between normal DRB and 1A or 3C DRB. Since the coexistence of normal DRB and 1A/3C DRB is supported, there is no reason not to support DRB reconfiguration between them. RRCConnectionReconfigration message configures DRB modification together with SCG addition or SCG release.
But considering the default DRB, which is always established with the MCG, it may not be proper to switch the default DRB to a 1A DRB. 
Proposal 1: Confirm that DRB modification between normal DRB and 3C DRB is supported.
Proposal 2: Confirm that DRB modification between normal DRB and 1A DRB is supported except for the default DRB. 
1A and 3C DRB configuration
If proposal 1 is agreeable, we will discuss the impact to current specification due to 1A and 3C DRB addition/modification/release in this section. Table 1 summarize the configuration of 1A and 3C DRB as well as the corresponding procedure required. 
	[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56]DRB config
	Re-config
message
	Example
	Procedure

	1A bearer addition
	DRB addition + SCG addition
	

	Establish a MAC entity;
Establish a PDCP entity;
Establish a RLC entity;
Establish a DTCH logical channel. 


	Normal bearer->1A bearer
	DRB modification + SCG addition
	

	Establish a MAC entity;
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Re-establish the PDCP entity; 
Re-establish the RLC entity.


	1A bearer->Normal bearer
	DRB modification + SCG removal
	

	Release the MAC entity;
Re-establish the PDCP entity; 
Re-establish the RLC entity.


	1A bearer removal 
	DRB removal + SCG removal
	

	Release the MAC entity;
Release the PDCP entity; 
Release the RLC entity; 
Release the MAC entity.

	3C bearer addition
	DRB addition + SCG addition
	

	Establish a MAC entity; 
Establish a PDCP entity;
Establish two RLC entities;
Establish two DTCH logical channels.


	Normal bearer->3C bearer
	DRB modification + SCG addition
	

	Establish a MAC entity; 
Establish a RLC entity;
Establish one DTCH logical channel.
(how to associate the RLC entity to the PDCP entity?)


	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]3C bearer->Normal bearer
	DRB modification + SCG removal
	

	Release MAC entity;
Release RLC entity; 
Release the DTCH logical channel. 
(reestablish RLC entity before release? Or the RLC entity can deliver the RLC SDUs to upper layers)


	3C bearer removal
	DRB removal + SCG removal

	

	Release MAC entity;
Release PDCP entity;
Release RLC entity.
Release the DTCH logical channels.



Establish/Release MAC entity
It has been agreed that UE side MAC entity is configured per cell group, i.e. one MAC for MCG and the other MAC for SCG. Different from current specification, only one MAC entity is required, which may be established by UE implementation upon power on. It always exists and is never released during the RRC connection. When UE in RRC_IDLE, the MAC entity is utilized to receive paging, system information and perform random access procedure. For dual MAC entities, the question is when the MAC entity for SCG is established and whether it is can be released in RRC_CONNECTED.  Since it is the peer entity for the MAC entity resides in the SeNB, it is straightforward to establish the MAC entity when serving cells originating from SeNB is added and release it when all serving cells originating from SeNB is released. 
Proposal 3: Establish a MAC entity upon SCG addition and release the MAC entity upon SCG removal. 
If SCG activation/deactivation is supported, the newly established MAC entity for SCG can be considered as in the state of deactivation if the serving cells belonging to SCG have not been activated. Upon the activation of any serving cell belonging to SCG, the MAC entity is also activated. If all the serving cells belonging to the SCG are deactivated, the MAC entity is deactivated either. 
Proposal 4: The established MAC entity is in the state of deactivation until any serving cell belong to SCG is activated.
Proposal 5: Upon activation of any serving cell belonging to SCG, the MAC entity for SCG is activated. 
Proposal 6: Upon deactivation of all serving cells belonging to SCG, the MAC entity for SCG is deactivated.
PDCP and RLC reconfiguration for 1A DRB modification
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]For DRB modification between normal DRB and 1A DRB, S1 path switching is required, and PDCP SDUs needs to be forwarded between MeNB and SeNB together with the SN Status Report. PDCP data PDUs can be handled exactly like current handover procedure.  So when the RRCconnectionReconfiguration message for DRB modification between normal DRB and 1A DRB is received, RLC entity for the DRB is re-established, so that UE can assemble the RLC SDUs and deliver them to PDCP layer. Furthermore, PDCP entity for the DRB is also re-established. Due to the re-establishment of the PDCP entity, besides PDCP SDUs handling, e.g. reordering, the header compression protocol may be reset and UE also may need to apply another ciphering algorithm and key for security relocation.  Different from current DRB modification procedure that UE only needs to reconfigure the PDCP entity and RLC entity according to the changed parameters, PDCP entity and RLC entity needs to be re-established for 1A DRB modification. 
[bookmark: OLE_LINK292][bookmark: OLE_LINK293]Proposal 7: When a DRB is modified from MCG to SCG or vice versa, the PDCP entity and RLC entity are re-established. 
Establish/Release RLC entity for 3C DRB modification
For DRB modification from normal DRB to 3C DRB, a RLC entity needs to be established, which is associated to the established MAC entity for SCG. A DTCH logical channel is also established, using as the SAP between the RLC entity and the MAC entity for SCG. The PDCP entity is associated with two RLC entities in each direction, which is different from current principle of one RLC entity for one direction. 
For DRB modification from 3C DRB to normal DRB, the RLC entity associated to the MAC entity for SCG needs to be released, so as the DTCH logical channel used as the SAP between the RLC entity and the MAC entity. Before releasing the RLC entity, the RLC entity should reassemble the stored RLC SDUs and deliver the reassembled RLC SDUs to upper layer. The PDCP entity in MeNB doesn’t need to retransmit the PDCP SDUs, which has been delivered to the SeNB before DRB modification. The procedure of the RLC entity before RLC releasing is similar to RLC re-establishment procedure. 
Furthermore, when the PDCP entity receives those PDCP data PDUs from the RLC entity which is to be release, it also needs to process them with PDCP re-ordering specific for bearer splitting before transfer to normal operation. The normal operation is the PDCP data transfer procedure, just as specified currently, and used to deal with the PDCP PDUs received from the lower layers for MCG. 
Proposal 8: When a DRB is changed from MeNB to split across MeNB and SeNB , a RLC entity should be established. 
Proposal 9: When a DRB is changed from split across MeNB and SeNB to MeNB,the RLC entity associated to the MAC entity for SCG should be released. 
Proposal 10: Before release the RLC entity for SCG, the RLC entity needs to reassemble the stored RLC SDUs and deliver them to upper layers. 
[bookmark: OLE_LINK87][bookmark: OLE_LINK86][bookmark: OLE_LINK157][bookmark: OLE_LINK156]Proposal 11: The PDCP entity processes the PDCP PDUs from lower layers with PDCP reordering specific for bearer splitting due to the release of the RLC entity. 
Conclusion
In this contribution, we discuss the additional procedure as well as the impact to current specifications due to the configuration of 1A DRB and 3C DRB. 
Proposal 1: Confirm that DRB modification between normal DRB and 3C DRB is supported.
Proposal 2: Confirm that DRB modification between normal DRB and 1A DRB is supported except for the default DRB. 
Proposal 3: Establish a MAC entity upon SCG addition and release the MAC entity upon SCG removal. 
Proposal 4: The established MAC entity is in the state of deactivation until any serving cell belong to SCG is activated.
Proposal 5: Upon activation of any serving cell belonging to SCG, the MAC entity for SCG is activated. 
Proposal 6: Upon deactivation of all serving cells belonging to SCG, the MAC entity for SCG is deactivated.
Proposal 7: When a DRB is modified from MCG to SCG or vice versa, the PDCP entity and RLC entity are re-established
Proposal 8: When a DRB is changed from MeNB to split across MeNB and SeNB , a RLC entity should be established. 
Proposal 9: When a DRB is changed from split across MeNB and SeNB to MeNB,the RLC entity associated to the MAC entity for SCG should be released. 
Proposal 10: Before release the RLC entity for SCG, the RLC entity needs to reassemble the stored RLC SDUs and deliver them to upper layers. 
Proposal 11: The PDCP entity processes the PDCP PDUs from lower layers with PDCP reordering specific for bearer splitting due to the release of the RLC entity. 
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