
[bookmark: OLE_LINK4]3GPP TSG RAN WG2 Meeting #107bis	                        		   R2-1913044
ChongQing, China, 14th - 18th Oct. 2019                                    

Source: 			ZTE Corporation, Sanechips
[bookmark: OLE_LINK3]Title: 	Considerations on support of split bearer in the case of PDCP duplication with multiple copies
[bookmark: Source]Agenda item:		6.20.2
[bookmark: DocumentFor]Document for:	    Discussion and Decision
1. Introduction
In RAN2#107 meeting and RAN2#106 meeting , we have the following agreement:
· The number of copies generated is equal to the number of active RLC entities, i.e. one copy per leg/RLC entity, and active/inactive state is determined by MAC CE.
We believe this agreement’s intention is to control the number of copies via controlling the number of activated RLC entities . However, for this agreement, something unexpected may be occurred. The intention of this contribution is to share our views on this agreement. 
2. [bookmark: OLE_LINK1]Discussion
Regarding to the agreement achieved in RAN2#107 that support the number of copies generated is equal to the number of activated RLC entities. Based on this principle, if only one RLC entity associated with one PDCP entity is activated, that means only one copy is generated in PDCP, it seems that the PDCP duplication is deactivated, in a similar way, if there are two RLC entities associated with one PDCP is activated, that means the PDCP duplication is activated and the copy number should be two. However, according to the transmission operation for PDCP duplication in R-15,
==============================From 38.323 ==========================================
When submitting a PDCP PDU to lower layer, the transmitting PDCP entity shall:
-	if the transmitting PDCP entity is associated with one RLC entity:
-	submit the PDCP PDU to the associated RLC entity;
-	else, if the transmitting PDCP entity is associated with two RLC entities:
-	if the PDCP duplication is activated:
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to both associated RLC entities;
-	else:
-	submit the PDCP Control PDU to the primary RLC entity;
-	else:
[bookmark: OLE_LINK5]-	if the two associated RLC entities belong to the different Cell Groups; and
[bookmark: OLE_LINK6]-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the two associated RLC entities is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the secondary RLC entity;
-	else:
-	submit the PDCP PDU to the primary RLC entity.
================== From 38.323 ======================================================
It can be seen that, if ul-DataSplitThreshold is configured, no matter the copy number is one or two, there are always two RLC entities are active. In addition, the agreement achieved in RAN2#105 meeting said that: DC, DC+CA module is supported for PDCP duplication enhancement, thus no matter the number of active RLC entity is equal to one or two in DC/DC+CA module, the current principle cannot support the split bearer transmission when PDCP duplication is deactivated.
Observation 1: Based on the principle that the number of copies generated is equal with the number of active RLC entity, It seems Rel-16 do not support split bearer transmission in the case of DC duplication or DC+CA duplication no matter the active RLC entity number is equal to one or two. This is a reverse from Rel-15
According to our original intention for this agreement, we would like to suggest have a revision as follows:
Proposal 1: RAN2 is kindly asked to revise the current agreement as follows:
“The number of active RLC entities is equal to the number of copies when PDCP duplication is activated, i.e one copy per leg/RLC entity, and active/inactive state is determined by MAC CE”
we have another concern about a new MAC CE that is introduced for controlling to activate/deactivate RLC entities associated with one PDCP, based on the original principle we mentioned before, this MAC CE can control the copy numbers via controlling of the activated RLC entities as well as activating/deactivating of the PDCP duplication, for example, the number of active RCL entity is equal to one, it means the PDCP duplication is deactivated. However, If proposal 1 is agreed, this principle is only available in activation state of PDCP duplication, thus for simplifying the MAC CE design and discussion, we suggest that:
Proposal 2: The new introduced MAC CE for activating/deactivating RLC entity cannot be used for activation/deactivation of PDCP duplication.
In rel-15, the maximum number of paths is two, thus once PDCP duplication is deactivated, both two paths can be used for split bearer transmission. However, it is supported the PDCP duplication with multiple copies in Rel-16, and it means that there are more than 2 paths associated with one PDCP entity. Thus how to choose two paths when CA+DC PDCP duplication is deactivated is an issue in Rel-16.
[bookmark: OLE_LINK7]Observation 2: In the case that more than 2 RLC entities associated with one PDCP in DC+CA duplication, it is an issue how to choose two paths for split bearer transmission when PDCP duplication is deactivated.
For supporting split bearer transmission issue from observation 2, we need to take all deactivation of PDCP duplication methods into account. 
First of all, in rel-15, we have the following options to deactivate the PDCP duplication with multiple copies:
· RRC configuration
· PDCP duplication activation/deactivation MAC CE (Rel-15)
In our understanding, these Rel-15 method is still available in rel-16. Since there is only DRB information included in PDCP duplication activation/deactivation MAC CE, the paths used for split bearer transmission shall be configured in RRC. Since we already have primary path in Rel-15, we still can reuse it in rel-16. It means a new indication of the other path is needed, thus we propose that:
[bookmark: OLE_LINK2]Proposal 3: For the case that DC+CA mode PDCP duplication, the primary path is reused as in rel-15, and the secondary path for split bearer transmission shall be configured into RRC configuration.
3. Conclusion and proposals
In this contribution, we share some views on PDCP duplication enhancement:
Observation 1: Based on the principle that the number of copies generated is equal with the number of active RLC entity, It seems Rel-16 do not support split bearer transmission in the case of DC duplication or DC+CA duplication no matter the active RLC entity number is equal to one or two. This is a reverse from Rel-15
Proposal 1: RAN2 is kindly asked to revise the current agreement as follows:
“The number of active RLC entities is equal with the number of copies when PDCP duplication is activated, i.e one copy per leg/RLC entity, and active/inactive state is determined by MAC CE”
Proposal 2: The new introduced MAC CE for activating/deactivating RLC entity cannot be used for activation/deactivation of PDCP duplication.
[bookmark: _GoBack]Observation 2: In the case that PDCP duplication with DC+CA mode, it is an issue how to choose two paths for split bearer transmission when PDCP duplication is deactivated.
Proposal 3: For the case that DC+CA mode PDCP duplication, the primary path is reused as in rel-15, and the secondary path for split bearer transmission shall be configured into RRC configuration.
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