3GPP TSG-RAN WG2 Meeting #116bis-e                    R2-2200649
Electronic, Jan 17 – Jan 25, 2022
Agenda Item:
8.2.2.2
Source: 
Transsion holdings
Title:  
UP details of deactivated SCG activation 
Document for:
Discussion and Decision
Introduction

In the previous RAN2 #116e online discussion, the following conclusion were made[1]
	2: Support the following solutions for UL data arrival while the SCG is deactivated:

1) for split bearers, send the data via the MCG leg. FFS how this can be implemented in Stage-3.

2) for SCG bearers, the UE indicates via the MCG that it has UL data to send for an SCG bearer.

- FFS indication contents and format (e.g. MN RRC message, embedded SN RRC message)

- FFS whether this indication can be used for split bearers


In this contribution, we provide our views on UP details of deactivated SCG activation.
Discussion 
 UL data arrival on split bearers while the SCG is deactivated

As mentioned above, in the last meeting the following conclusions were made regarding split bearers “for split bearers, send the data via the MCG leg”, but the details of the implementation are still up for discussion.

When uplink data arrived according to [3], PDCP performs data transmission as below:

	3GPP TS 38.323

5.2.1
Transmit operation

……
-
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:

-
submit the PDCP PDU to the primary RLC entity.


It can be observed that for split bearer, PDCP will deliver the data to the primary path in the most cases. When the primary path is set to SCG for split bearer and SCG is deactivated, PDCP data transmission is confused and may not be sent on MCG leg. Even primary path is configured as MCG, there may still be problems in some scenarios, e.g. PDCP duplication is activated, or the PDCP duplication is deactivated and the total amount of PDCP data volume is larger than ul-DataSplitThreshold. Therefore it’s better to set ul-DataSplitThreshold as infinity and deactivate PDCP duplication to ensure PDCP PDU data would not to be submitted to SCG.
 If the DRB parameters are not reconfigured before the SCG is deactivated, it may cause confusion in PDCP data transmission.

Before SCG is deactivated, the DRB bearer parameters should be modified via RRC reconfiguration message to ensure that all DRBs data could be sent to MCG.
 UE indication of UL data available for split/SCG bearers while the SCG is deactivated
Based on the conclusion of “ For SCG bearers, the UE indicates via the MCG that is has UL data to send for an SCG bearer”, the details of this indication and whether this indication can be used for split bearers are unclear. 

Refer to following signaling procedure[2]:

In case of UL data arrival for split bearers:

- UE to MCG data/BSR

- MN to SN message

- SN to MN message

- MN to UE SCG activation indication

- RACH-less case:

UE delay to start monitoring SCG PDCCH with indicated or previously activated TCI states

- RACH case:

delay to send RACH towards SCG and get initial grant

In case of UL data arrival for SCG bearers:

- UE to MCG activation request

- MN to SN message

- SN to MN message

- MN to UE SCG activation indication

- RACH-less case:

delay to start monitoring SCG PDCCH with indicated or previously activated TCI states

- RACH case:

delay to send RACH towards SCG and get initial grant

It can be observed that only the first procedure is different between the two bearers. Since data transmission on the SCG is prohibited after the SCG is deactivated, the SCG activation cannot be triggered by sending a BSR. But there is no issue of UE to MCG activation request for split bearers, in other words, for split bearers, following procedure also could instead for the first procedure: 
- UE to MCG data/BSR or activation request

 There in no need distinguish split bearers and SCG bearers for UE to MCG activation request. 
RAN#2 to consider that the UE indication support both split bearers and SCG bearers.
Since the indication can support both split bearers and SCG bearers, it’s better that the indication can indicate which bearer the request came from, so that network allocates the radio resources better. ULInformationTransferMRDC message could be used to carry the indication[4].
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Figure1: UL information transfer MR-DC

ULInformationTransferMRDC message could be used to carry UE indication of UL data available for split/SCG bearers while the SCG is deactivated, and the indication can indicate which bearer the request came from.
 UE activates the SCG
In fact, the above discussion is that the UE inform the network about the needs of UL data transmission, and the network triggers the activation of the SCG based on the request of the UE, there are a lots of inter-node signaling and resulting large delay. 

For the purpose of deducing signaling and delay, the third option in[2] should be supported, i.e. the UE initiates random access towards the SCG (or uses SR on PUCCH) and resumes UL data transmission, using the received UL grants (in RAR or PDCCH). Based on this option, we think the complete process can be as follows:

In case of UE activates the SCG succeeded:
-UE initiates RA procedure to SN

-SN informs MN using SN modification required message

-MN confirms the SN modification required message, and set the SCG as activation in this message
-SN send RACH Response message to UE

-UE considered successful activation of SCG upon received initial grant from SN, and set the SCG as activation.
In case of UE activates the SCG failed caused by MN:
-UE initiates RA procedure to SN

-SN informs MN using SN modification required message

-MN rejects the SN modification required message.

-SN does not send RACH Response message to UE

-UE considered SCG activation failed after several times of RA attempts, or does not received a grant from SN after a certain period of time, there are no more attempts to use RA for SCG activation.
In case of UE activates the SCG failed caused by SN, UE can act similar to last case:
-UE initiates RA procedure to SN

-SN reject RA and no response message to UE.
-UE considered SCG activation failed after several times of RA attempts, or does not received a grant from SN after a certain period of time, there are no more attempts to use RA for SCG activation.

 SCG activation triggered by the network side will bring a large delay. 
RAN#2 to consider support that UE initiates random access towards the SCG and resumes UL data transmission.
Conclusion 
Based on the outcome of the discussion, we would like to provide the following proposals:
 If the DRB parameters are not reconfigured before the SCG is deactivated, it may cause confusion in PDCP data transmission.

Before SCG is deactivated, the DRB bearer parameters should be modified via RRC reconfiguration message to ensure that all DRBs data could be sent to MCG.
 There in no need distinguish split bearers and SCG bearers for UE to MCG activation request. 
RAN#2 to consider that the UE indication support both split bearers and SCG bearers.
ULInformationTransferMRDC message could be used to carry UE indication of UL data available for split/SCG bearers while the SCG is deactivated, and  the indication can indicate which bearer the request came from.
 SCG activation triggered by the network side will bring a large delay. 
RAN#2 to consider support that UE initiates random access towards the SCG and resumes UL data transmission.
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