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1 Introduction

In RAN2#108, there was a discussion on whether value of pdcp-duplication can be changed or not.
R2-1916550
Clarification for PDCP duplication (de)activation by RRC
Huawei
discussion

· postponed
During the discussion, companies had different understanding if it is possible or not. This contribution discuss which is correct understanding on this. It is about Rel-15 correction but this issue is related with Rel-16 IIOT discussion which could simply follow the correct Rel-15 behavior.
2 Discussion
Regarding the initial state of PDCP duplication, Rel-15 discussion made some agreements as follows:
	- RAN2 will attempt to define at least one mechanism to start/stop PDCP duplication more quickly and with less signalling overhead compared to RRC reconfiguration.

- MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC.

- When configuring duplication, RRC can also set the initial state (active or inactive) for DRBs.

- If SRB is configured to use duplication, the state is always active


Now it is clear that Rel-15 RRC, MAC and PDCP specifications capture those agreements as follows:
< TS 38.331 v15.9.0>
pdcp-Duplication            BOOLEAN                                      OPTIONAL    -- Need R

	pdcp-Duplication
Indicates whether or not uplink duplication status at the time of receiving this IE is configured and activated as specified in TS 38.323 [5]. The presence of this field indicates that duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer. The value of this field, when the field is present, indicates the initial state of the duplication. If set to true, duplication is activated. The value of this field is always true, when configured for a SRB.


< TS 38.321 v15.8.0 >
	5.10
Activation/Deactivation of PDCP duplication

If one or more DRBs are configured with PDCP duplication, the network may activate and deactivate the PDCP duplication for the configured DRB(s).

The PDCP duplication for the configured DRB(s) is activated and deactivated by:
-
receiving the Duplication Activation/Deactivation MAC CE described in clause 6.1.3.11;

-
indication by RRC.


< TS 38.323 v15.6.0 >
	5.11.1
Activation/Deactivation of PDCP duplication

For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:

-
for SRBs:

-
activate the PDCP duplication;

-
for DRBs:

-
if the activation of PDCP duplication is indicated:

-
activate the PDCP duplication;

-
if the deactivation of PDCP duplication is indicated:

-
deactivate the PDCP duplication.


After introduction of packet duplication as a PDCP function, RAN2 agreed more dynamic control by MAC CE and configuration of initial state by pdcp-Duplication in PDCP-Config.
For both SRB and DRB, it is allowed that NW changes the configuration (i.e. configured or not configured) of PDCP-Config by radio bearer modification. For instance, when split SRB is reconfigured, DC duplication can be configured or released by pdcp-Duplication. Since the need code of pdcp-Duplication is Need R, absence indicates the release (i.e. de-configuration) of the duplication.
The issue here is for DRB if the value of pdcp-Duplication can be changed, i.e. from activation to deactivation and vice versa by RRC configuration. Since no explicit agreements for this specific configuration were made, companies’ view during RAN2#108 was almost evenly split into two opposite sides: Yes or No [1]. Therefore, at least some level of clarification is necessary.
Observation 1. There is no explicit agreement if value change of pdcp-Duplication is allowed or not allowed.
In IIOT WI, an extension to duplication with at most 4 RLC entities is ongoing. The conclusion of this issue may impact to IIOT WI especially on how to configure the initial state, e.g. duplicationState [2], if Rel-16 duplication still keeps the same rule.

Observation 2. Clarification may impact to IIOT WI, e.g. initial state of RLC entity: duplicationState.
In our view, value of pdcp-Duplication can be changed because of the following reasons:
· Current specifications does not prohibit but seems to allow the change.
· In MAC specification, it is explicitly indicated that “The PDCP duplication for the configured DRB(s) is activated and deactivated by indication by RRC.” Although the original intention was initial state, the description does not say anything about in the current text.
· In PDCP specification, there is no expression on activation by “lower layer” or “MAC CE”. Our understanding is that since activation/deactivation by RRC is possible, lower layer indication cannot be specified here.

· In RRC specification, the field description of pdcp-Duplication explicit says that it is uplink duplication status “at the time of receiving this IE”, not configuration of this field. The field description also mentions that the value indicates “the initial state of the duplication.” In sum, we could interpret as initial state at the time of receiving the IE.
· UE behaviour at reconfiguration is not clear if the initial value cannot be changed.
· Assuming current duplication status is different from the initial state and UE receives the reconfiguration, it is not clear if UE falls back to the original initial state or ignore it. Both ways are not efficient. 
· If UE falls back to the original initial state, gNB may need to send a MAC CE immediately after the configuration, for NW’s intended duplication. The data transmission with duplication might be delayed. This case can happen frequently in handover scenario.
· If UE ignores the initial state, gNB should include pdcp-Duplication set to the original configuration which is not used by UE at all. There will be a meaningless signalling.

Hence, RAN2 needs to confirm that the value can be changed at reconfiguration.
Proposal 1. RAN2 confirms that value of pdcp-Duplication can be changed during the lifetime of a DRB.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. RAN2 confirms that value of pdcp-Duplication can be changed during the lifetime of a DRB.

The corresponding CR is R2-2002949.
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