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1 Introduction
In this contribution some open issues in the running CR [2] for PDCP related to PDCP duplication in LTE is discussed. 
2 Discussion
2.1 Open issues in e-mail discussion
Some issues raised in e-mail discussion 101bis#61 were not cleared during the e-mail discussion and need to be discussed during the meeting.
2.1.1 When to submit to lower layers

In RAN2#101bis it was discussed when to submit PDCP PDUs to lower layers. Some companies wanted to submit both duplicates to both RLC entities when one RLC entity requests the transmission, some companies wanted to transmit to the RLC entity when the RLC entity requests the transmission respectively and some companies wanted it to be left to UE implementation. 

The conclusion in RAN2#101bis was that it should be left to UE implementation when to submit to lower layers. The understanding in the meeting was that both cases should be allowed in the specification, otherwise there is no choice in the implementation. Due to this conclusion the PDCP CR was updated and statements where it said that the RLC entity requests the transmission were removed. However, a section for the data volume calculation was kept to allow also for the case that a PDCP PDU has been transmitted to one RLC entity, but not the other one. It is the following text in chapter 4.5 that is being discussed:
For bearers configured with PDCP duplication, when PDCP duplication is activated, for SDUs for which a PDU has only been submitted to lower layers associated with one logical channel, for the purpose of MAC buffer status reporting associated with the other logical channel the UE shall consider:

- 
the PDU, if the PDU has not yet been confirmed to be successfully delivered by those lower layers.

It is proposed to keep the text above in the CR, otherwise it is not left to implementation when to submit to lower layers as the case when it is only submitted to one RLC entity will not work properly.
Proposal 1: Keep the first change in chapter 4.5 in the PDCP CR for URLLC.
2.1.2 Data available for transmission
The next change in chapter 4.5 is related to calculation of data available for transmission when duplication is configured. The text says that all data available for transmission should be indicated to both MAC entities if there are two MAC entities (DC case) and all data should be reported to the MAC entity associated with the primary RLC entity if there is only one MAC entity (CA case). The change is there to capture agreements 4, 5, 6 and 7 made in RAN2#101:

4
The same PDCP mechanism for “Data volume calculation” can be used for both CA and DC duplication.
5
For DC case, when PDCP duplication is activated, all PDCP data is reported to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the second RLC entity.
6
For CA case, when PDCP duplication is activated, all PDCP data is reported to the MAC entity which is the same as agreed in NR session.
7
For CA case, when PDCP duplication is configured but not activated, all PDCP data is reported only to the MAC entity associated with the primary RLC entity.

It is the following text in chapter 4.5 that is being proposed to be removed:

For bearers configured with PDCP duplication, when indicating the data available for transmission to a MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-
if PDCP duplication is activated: 

-
indicate the data available for transmission to the MAC entity associated with the primary RLC entity and (if different) the MAC entity associated with the secondary RLC entity.
-
else:
-
if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layer [3]:

-
indicate the data available for transmission to the MAC entity associated with the SCG RLC entity;
-
indicate the data available for transmission as 0 to the MAC entity associated with the MCG RLC entity;
-
else:

-
indicate the data available for transmission to the MAC entity associated with the MCG RLC entity;
-
indicate the data available for transmission as 0 to the MAC entity associated with the SCG RLC entity;
Removing the text above means that agreements 4-7 are not captured in any specification and it will lead to unclear behaviour in the UE regarding what data is available for transmission to report when PDCP duplication is activated. It is therefore proposed to keep the text above in the CR for URLLC.

Proposal 2: Keep the second change in chapter 4.5 in the PDCP CR for URLLC.
It has also been raised that the parameter ul-DataSplitDRB-ViaSCG is not applicable for CA duplication and therefore a new parameter is needed to indicate which leg is the primary leg and which is the secondary leg for duplication. It is correct that the parameter ul-DataSplitDRB-ViaSCG is not applicable for CA duplication, but it is not applicable for DC duplication either. It is related to split bearer and is used to send data only via SCG in case of split bearer. When duplication is activated the data is always sent via both legs, so there is no case when it is only sent on one of the legs. Therefore, the parameter is not applicable when PDCP duplication is activated. The reason why the parameter is mentioned in the change made for duplication is that is specifies how data available for transmission should be reported in case duplication is configured but not activated. In that case there may have been a fall-back to split bearer and it might be necessary to take the parameter into account.
For carrier aggregation there is no need to have a parameter indicating primary and secondary leg as it is clear from the RRC configuration which is the primary leg. The primary leg is configured using the legacy RLC configuration and the secondary leg is configured using the elements with extension -Dupl, e.g.


rlc-Config-Dupl-r15




RLC-Config-Dupl-r15

OPTIONAL,

-- Need ON



logicalChannelId-Dupl-r15


INTEGER (3..10)


OPTIONAL,

-- Need ON


logicalChannelConfig-Dupl-r15

LogicalChannelConfig
OPTIONAL

-- Need ON
For dual connectivity where one leg is the MCG and one in the SCG it is assumed that the primary leg is in the MCG. It would however be possible to use the -Dupl parameters to configure a secondary leg in the MCG and the primary leg in the SCG, so a new parameter is not needed for that case either. It is currently stated in the RRC CR that the rlc-Config-Dupl configuration is not used for PDCP duplication using DC, which restricts such a configuration. RAN2 needs to decide if such a configuration should be restricted.

Proposal 3: Discuss whether it should be allowed to configure the primary leg in the SCG and the secondary leg in the MCG.  

Proposal 4: No new parameter indicating which is the primary and secondary leg is needed.
2.1.3 UL Data Transfer Procedures
It has also been proposed to remove the update in chapter 5.1.1. The update is there to specify the actual UE behaviour when it has data to transmit and duplication is activated. The change is needed in order to have PDCP duplication in the specification and cannot be removed. The text doesn’t say anything about when to submit to lower layers, so it is inline with the understanding that it is up to UE implementation when to submit to lower layers. It is the following text that is being proposed to be removed:
-
if PDCP duplication is activated for the corresponding bearer:
-
submit a duplicate of the resulting PDCP Data PDU to lower layers. One PDCP Data PDU duplicate is submitted to the associated RLC entity once.  
else:

Proposal 5: Keep the change in chapter 5.1.1 in the PDCP CR for URLLC.
2.1.4 Reordering function

It has also been brought up during the e-mail discussion whether it is necessary to mention PDCP duplication in the headings in chapter 5.1.2 in the PDCP CR. E.g. this heading:

5.1.2.1.4
Procedures for DRBs mapped on RLC AM or RLC UM and for LWA bearers when the reordering function is used and for DRBs and SRBs when the PDCP duplication function is used
If PDCP duplication function is not mentioned in the heading it is understood that the reordering function is always used when duplication is configured. That will be the case, but the question is whether it is clear enough not to state it in any specification. One alternative is to state it in Stage 2 instead. It is proposed that RAN2 discusses if it is needed to mention PDCP duplication in the heading or whether it is understood that PDCP reordering function is always used when duplication is configured.
Proposal 6: Discuss whether PDCP duplication should be removed from the headings in chapter 5.1.2.

3 Summary
RAN2 is kindly asked to discuss the following proposals:
Proposal 1: Keep the first change in chapter 4.5 in the PDCP CR for URLLC.
Proposal 2: Discuss whether it should be allowed to configure the primary leg in the SCG and the secondary leg in the MCG.  
Proposal 3: Keep the second change in chapter 4.5 in the PDCP CR for URLLC.
Proposal 4: No new parameter indicating which is the primary and secondary leg is needed.
Proposal 5: Keep the change in chapter 5.1.1 in the PDCP CR for URLLC.
Proposal 6: Discuss whether PDCP duplication should be removed from the headings in chapter 5.1.2.
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