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1 Introduction

In RAN2#99bis, it was agreed that

Agreements:

1
PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.
2
RAN2 works on PDCP data duplication for both CA and DC.
3a
At least UM bearers are supported for PDCP duplication via CA.
4
PDCP enables reordering and duplication detection when PDCP duplication is configured.
6
MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.

7
For CA case, LCP applies configured LCH to carriers/cells restriction for LCHs of a duplication RB and the restriction is lifted when duplication is deactivated as agreed in NR.
8
PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.

9
LCH to carriers/cells restriction is configured for CA duplication.

In RAN2#100, it was agreed that 

1
SPS configuration can be active simultaneously for Pcell, PSCell and SCell.

2
Multiple active SPS configurations per serving cell are not supported.

In RAN2#101, it was agreed that

1
Maintain the current LTE prioritization rules for handling MAC CE and LCHs configured with enhanced reliability requirements.

2
A variable number of consecutive repetitions in time for SPS UL should be supported and is to be controlled by the eNB through RRC signalling.

In this contribution, we discuss the left issues on MAC layer for URLLC.
2 Discussion
2.1 LCP procedure

One topic is that whether PBR can be autonomously adjusted with duplication (de)activation, for DC duplication. Considering in RAN2#101, it was agreed that no such automatic operation is expected at UE side, i.e., it still relies on proper network reconfiguration.

There is no enhancement for PBR execution. For a split bearer, one PBR value is used regardless of whether duplication is activated or deactivated.

We suggest aligning the LTE / NR behaviour on this.

Proposal 1 For a split bearer, one PBR value is used regardless of whether duplication is activated or deactivated.
2.2 SR/BSR triggering / cancellation
One thing addressed in NR UP session in RAN2#101 is to extend the triggering of SR into more scenarios.

=>
An SR may be transmitted during the period of MAC PDU scheduling and transmission of BSR 

=>
An SR may/shall be cancelled if at the time of transmission the BSR includes the information of the logical channel that triggered the SR.  
=>
Something will be specified to make sure that an SR is triggered 
=>
Alternative C: Trigger (or not) SR based on grant type and LCP restrictions configured for the LCH triggering the SR
The objective of this enhancement is to allow SR triggering during the time interval from UL scheduling to BSR transmission. As shown the following figure, 

· On the one hand, SR can be triggered if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (it is limited to TTI length in LTE) configured for the LCH(s) that triggered the BSR(s);
· On the other hand, SR is cancelled at transmission instead of at MAC PDU assembly, so that it can be kept alive before BSR transmission in order for network to schedule the UL data earlier;
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Figure 1 SR / BSR triggering enhancement

Therefore, it is preferred to align LTE and NR, in order to reduce scheduling latency for LTE UE as well.

Proposal 2 All pending SR/BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU which includes a BSR MAC CE is transmitted.

Proposal 3 SR can be triggered if the UL-SCH resources available for a new transmission do not meet the LCP mapping configured for the LCH(s) that triggered the BSR(s).

One side-effect of the change above is that SR1, which is triggered before UL grant reception, is also kept alive until MAC PDU TX (in the legacy system, it is only kept alive until MAC PDU assembly). For this, 

· If keep this as it is, it means that even if the SR is triggered by non-URLLC traffic, it is also kept alive until BSR transmission, in a same way like the SR triggered by non-URLLC traffic.

· Or if we tend to see the enhancement should be kept for URLLC traffic only, the SR1 should be cancelled at MAC PDU assembly, in case it meet the LCP mapping.

This issue is good to be clarified.

Proposal 4 RAN2 discuss how to handle the pending SR(s) triggered prior to the MAC PDU if the UL-SCH resources available for a new transmission meet the LCP mapping configured for the LCH(s) that triggered the BSR(s). 

2.3 SCell Deactivation

In order to support URLLC, SPS scheduling would be an important tool to reduce scheduling latency. However, considering that currently SCell deactivation timer can only be restarted by dynamic scheduling, SPS scheduling might be stopped by SCell deactivation timer. To handle this case, NR UP session in RAN2#101 has agreed that

Agreements

=>
sCellDeactivationTimer is restarted when a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment
So we suggest extending the conclusion to LTE as well.

Proposal 5 sCellDeactivationTimer is restarted when a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment.
3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
For a split bearer, one PBR value is used regardless of whether duplication is activated or deactivated.
Proposal 2
All pending SR/BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU which includes a BSR MAC CE is transmitted.
Proposal 3
SR can be triggered if the UL-SCH resources available for a new transmission do not meet the LCP mapping configured for the LCH(s) that triggered the BSR(s).
Proposal 4
RAN2 discuss how to handle the pending SR(s) triggered prior to the MAC PDU if the UL-SCH resources available for a new transmission meet the LCP mapping configured for the LCH(s) that triggered the BSR(s).
Proposal 5
sCellDeactivationTimer is restarted when a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment.
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