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1	Introduction
In [1], companies expressed views on how to handle user plane for split bearers at SCG deactivation, with respect to primaryPath, ul-SplitThreshold and PDCP duplication. This document explores several possibilities and provides a TP for TS 38.323.
This document also discussed the active BWP of the PSCell while the SCG is deactivated.
2	Discussion
In the discussion in [1], the rapporteur of the discussion observed that, for SCG failure, it is only specified in TS 38.331 that the UE shall suspend all SCG transmissions and, upon reconfiguration with sync, resume SCG transmissions for all radio bearers, if suspended.
Some companies commented that, in case of SCG failure, the network is expected to immediately release or reconfigure the SCG, unlike in the case of SCG deactivation without SCG failure and therefore, it is necessary to specify user plane behaviour.
2.1	Primary path and uplink data split threshold
In the case of split bearers, data should not be transmitted to any SCG RLC entity. The procedure text to submit data by PDCP to RLC is indicated below, with highlights on the cases that can apply to split bearers while cross-CG PDCP duplication is not activated.
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 at least two RLC entities:
-	if the PDCP duplication is activated for the RB:
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities activated for PDCP duplication;
-	else:
-	submit the PDCP Control PDU to the primary RLC entity;
-	else (i.e. the PDCP duplication is deactivated for the RB or the RB is a DAPS bearer):
-	if the split secondary RLC entity is configured; and
-	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 primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity;
-	else, if the transmitting PDCP entity is associated with the DAPS bearer:
-	if the uplink data switching has not been requested:
-	submit the PDCP PDU to the RLC entity associated with the source cell;
-	else:
-	if the PDCP PDU is a PDCP Data PDU:
-	submit the PDCP Data PDU to the RLC entity associated with the target cell;
-	else:
-	if the PDCP Control PDU is associated with source cell:
-	submit the PDCP Control PDU to the RLC entity associated with the source cell;
-	else:
-	submit the PDCP Control PDU to the RLC entity associated with the target cell;
-	else:
-	submit the PDCP PDU to the primary RLC entity.
NOTE 2:	If the transmitting PDCP entity is associated with two RLC entities, the UE should minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layers and minimize the PDCP SN gap between PDCP PDUs submitted to two associated RLC entities to minimize PDCP reordering delay in the receiving PDCP entity.


According to this procedure, when PDCP duplication is deactivated, for split bearers, PDCP PDUs are submitted
-	to either the primary or the split secondary RLC entity when buffer is above ul-DataSplitThreshold
-	to the primary RLC entity otherwise
If the buffer is above ul-DataSplitThreshold, it is up to UE implementation to submit data to the primary or to the split secondary RLC entity, one of which is an MCG entity while the other is an SCG entity.
One may consider it obvious that, when the SCG is deactivated, the UE should not submit PDCP PDUs to an SCG RLC entity mapped to a logical channel of a deactivated SCG. Nevertheless, formally, nothing prevents the UE from submitting it to the SCG RLC entity and then the PDCP PDU would remain buffered if the network does not activate the SCG.
In order to avoid this case, ul-DataSplitThreshold should be sent to infinity and primaryPath should indicate an MCG RLC entity.
Observation 1: If TS 38.323 is not modified, at SCG deactivation, the primary entity of a split bearer should be an MCG RLC entity and ul-DataSplitThreshold should be set to infinity.
With such a setting, if the network wishes to use the SCG for UL for split bearers as soon the SCG is activated, it needs to reconfigure the primaryPath at SCG deactivation and at SCG activation, which increase signalling overhead and possibly SCG activation delay.
Observation 2: If TS 38.323 is not modified, to allow using the SCG for UL for split bearers as soon the SCG is activated, the network needs to reconfigure primaryPath together with the SCG activation command. This increases signalling overhead and possibly SCG activation delay.
The other alternative would be to modify TS 38.323 so that, when the SCG is activated, for split bearers, the UE always submits uplink PDCP PDU to the RLC entity, among the primary RLC entity and the secondary split RLC entity, that is an MCG RLC entity. 
That would be rather simple to specify, something like:
-	if the split secondary RLC entity is configured; and
-	if the SCG is deactivated:
-	submit the PDCP PDU to the RLC entity, among the primary and secondary split RLC entities, that is an MCG RLC entity;

In this case:
-	at SCG deactivation, as discussed previously, the network can instruct the UE to perform PDCP data recovery and RLC reestablishment.
-	at SCG activation, the UE can resume submitting PDCP PDUs according to the Rel-16 procedures, without causing any problem. 
Proposal 1: When the SCG is deactivated, the split secondary RLC entity is configured and PDCP duplication is not active, the UE submits uplink PDCP PDUs to the RLC entity, among the primary RLC entity and the secondary split RLC entity, that is an MCG RLC entity.
 
2.2	PDCP duplication
In PDCP duplication, there are multiple situations.
If the associated RLC entities are two MCG RLC entities, there is no problem for normal operation. If the associated RLC entities are two SCG RLC entities, this is an SCG bearer, so it is possible to perform duplication and indicate via RRC that there are UL data, as previously agreed.
In the case of a split bearer, if the network always deactivates PDCP duplication before or at SCG deactivation, using a MAC CE or RRC signalling, TS 38.323 as in Rel-16 is sufficient to define the UE behaviour.
Otherwise, the UE performs duplication and submits uplink PDCP data PDUs to MCG and SCG RLC entities, each PDCP PDU will be immediately be transmitted on the MCG but remain in the SCG RLC entity. This means that immediate network action is required to: either activate the SCG or to reconfigure the bearer.
Observation 3: Without modifying TS 38.323, if the network does not deactivate cross-CG PDCP duplication before or at SCG deactivation, as soon as there are uplink data, some immediate network action is needed to avoid unclear handling of uplink PDCP data PDU in the SCG RLC entity.
We can consider the following possibilities:
a)	the network does not deactivate the SCG if cross-CG duplication is activated
b)	if cross-CG duplication is activated while the SCG is deactivated, the UE performs normal PDCP duplication operation and, upon receiving uplink data, the network activates the SCG or reconfigures the bearer
c)	if cross-CG duplication is activated while the SCG is deactivated, the UE performs normal PDCP duplication operation and the UE indicates UL data arrival via RRC signalling
d)	if cross-CG duplication is activated while the SCG is deactivated, the UE only submits uplink PDCP PDUs to the MCG RLC entity (or entities if there is more than one)
d) is equivalent to deactivating cross-CG duplication while the SCG is deactivated. This means that the reliability is not achieved, so this seems not a very useful.
With b), if the initial data are lost, the network will not be aware that the UE has uplink data to send, so this option also means that the benefit of cross-CG duplication is lost. With c), as cross-CG duplication is also not used for SRB1 while the SCG is deactivated, there is the same issue.
Therefore, if cross-CG PDCP duplication is considered needed for reliability, the network will not deactivate the SCG.
Proposal 2: The network does not deactivate the SCG if cross-CG duplication is activated.
2.3	BWP handling
As agreed by RAN2, while the SCG is deactivated, the UE performs RRM measurements and, if configured, RLM and BFD. In Rel-16, all these activities are defined while there is an active BWP for the concerned serving cell. If there would not be any active BWP, it would be unclear which RS the UE would use for RLM and BFD, and some additional specification changes may be required for RRM measurements. Therefore, it seems simpler to consider that there is an active BWP for the PSCell while the SCG is deactivated.
Proposal 3: At SCG deactivation, the active DL BWP of the PSCell remains the active DL BWP of the PSCell.
While the SCG is deactivated, the network may send tci-Info that can indicates a DL BWP and activated TCI state for PDCCH and PDSCH. The indicated TCI states for PDCCH are to be used for RLM/BFD, if the RLM/BFD RS are not explicitly configured. The indicated TCI states are to be used at SCG activation if the SCG activation does not include tci-Info. Therefore, it seems consistent to consider as active DL BWP for the PSCell the BWP indicated in tci-Info.
In the case of dormant BWP, the network can configure by RRC signalling the BWP to use when going out of dormant state, it must not always be the first active BWP, it can be any DL BWP.
Proposal 4: Upon reception of tci-Info, the UE considers the indicated BWP as the active DL BWP of the PSCell. It can be configured DL BWP of the PSCell.
3	Conclusion
We discussed the handling of user-plane data while the SCG is deactivated and made the following proposals:
Proposal 1: When the SCG is deactivated, for UL split bearers on which cross-CG PDCP duplication is not activated, the UE submits uplink PDCP PDUs to the associated MCG RLC entity, irrespective of primaryPath and ul-DataSplitThreshold. 
Proposal 2: The network does not deactivate the SCG if cross-CG duplication is activated.
Proposal 3: At SCG deactivation, the active DL BWP of the PSCell remains the active DL BWP of the PSCell.
Proposal 4: Upon reception of tci-Info, the UE considers the indicated BWP as the active DL BWP of the PSCell. It can be configured DL BWP of the PSCell.
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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 at least two RLC entities:
-	if the PDCP duplication is activated for the RB:
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities activated for PDCP duplication;
-	else:
-	submit the PDCP Control PDU to the primary RLC entity;
-	else (i.e. the PDCP duplication is deactivated for the RB or the RB is a DAPS bearer):
-	if the split secondary RLC entity is configured; and
-	if the SCG is deactivated:
-	submit the PDCP PDU to the RLC entity, among the primary and secondary split RLC entities, which is an MCG RLC entity;
-	else:
-	if the split secondary RLC entity is configured; and	Comment by Huawei, HiSilicon: This bullet and all bullets until the next comment have indentation level increased by one.
-	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 primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity;
-	else, if the transmitting PDCP entity is associated with the DAPS bearer:
-	if the uplink data switching has not been requested:
-	submit the PDCP PDU to the RLC entity associated with the source cell;
-	else:
-	if the PDCP PDU is a PDCP Data PDU:
-	submit the PDCP Data PDU to the RLC entity associated with the target cell;
-	else:
-	if the PDCP Control PDU is associated with source cell:
-	submit the PDCP Control PDU to the RLC entity associated with the source cell;
-	else:
-	submit the PDCP Control PDU to the RLC entity associated with the target cell;	Comment by Huawei, HiSilicon: Last bullet with increased indentation level.
-	else:
-	submit the PDCP PDU to the primary RLC entity.
NOTE 2:	If the transmitting PDCP entity is associated with two RLC entities, the UE should minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layers and minimize the PDCP SN gap between PDCP PDUs submitted to two associated RLC entities to minimize PDCP reordering delay in the receiving PDCP entity.
NOTE 3:	The network always keeps the SCG activated while PDCP duplication is activated for MCG and for SCG RLC entities associated with a PDCP transmitting entity.


