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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

Agreements

1 Sidelink packet duplication in LTE is anchored at PDCP.

2 As for the Uu packet duplication, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels.

3 As for the Uu packet duplication, sidelink packet duplication on a single carrier is not supported, i.e. the MAC layer cannot multiplex the two logical channels associated to a duplicate packet into the same HARQ entity.

4 The LCID(s) that can be used for transmission of one replica of a duplicate packet are reserved, i.e. they cannot be used by non-duplicated packet transmission. RAN2 to discuss whether this LCID(s) for the duplicated packet should be (pre)configured or hard-coded or up to the UE implementation. (FFS (pre)configuration or hard-coded or up to the UE implementation. Option should be worked for both mode3 and mode4.)
5 Will ask SA2 the possibility to derive reliability inforamtion. Will include some background information for packet duplication and the benifits of reliability indication. Includes background information of Rel-14 PPPP.
In RAN2#101, it was agreed that

For packet duplication via CA, meeting the maximum number of RLC retransmissions for the secondary leg does not trigger RLF.
In this contribution, we discuss the issue of RLF handling for CA duplication.
2 Discussion
2.1 Primary/Secondary Leg Configuration
For NR, it has been agreed that.

Agreements:

-
RLC reports maxNumberofRLC retransmissions are reached to RRC.   

-
For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens

And in RAN2#101 meeting, it was agreed that secondary leg does not trigger RLF.

For packet duplication via CA, meeting the maximum number of RLC retransmissions for the secondary leg does not trigger RLF.
Therefore, combining the two, it is straightforward to apply the same conclusion to LTE as well, i.e., a SCell-RLF is to be triggered to report the issue to network.
Proposal 1 For secondary leg of CA duplication, when it reaches maximum retransmission number, UE reports the failure to the gNB (e.g. SCell-RLF).

Then a left issue is the inclusion of the SpCell in primary / secondary leg. In general, there are several cases as follows:

1. SpCell is in primary leg;

2. SpCell is in secondary leg;

3. SpCell is not in either primary or secondary leg;

If SpCell is included in secondary leg, it would be preferred to trigger either RLF or SCG-RLF procedure, instead of a SCell-RLF report only. Thus, case-2 is not feasible. For case-3, there would be no essential difference between the primary or secondary leg, since both are mapped to SCell only, which collides with the agreement that only the secondary leg would trigger the SCell-RLF report instead of RLF procedure.
Proposal 2 Not configure SpCell to secondary RLC in case of CA duplication.

Proposal 3 Always configure SpCell to primary RLC in case of CA duplication.

Proposal 4 For primary leg of CA duplication, when it reaches maximum retransmission number, UE triggers legacy RLF or SCG-RLF procedure.

2.2 RLC operation during SCell-RLF
During SCell-RLF, the key issue is how for the RLC entity to behaviour if the maximum retransmission number is reached, for which two main alternatives are as follows:
1. Do nothing: it is based on the NR agreement, i.e., the RLC entity keeps re-transmission even after the maximum re-transmission number is reached. This was already agreed by NR in RAN2#101.

=>
No further optimization are considered, the UE continues normal operation

2. Suspend RLC entity: this can be implemented by simply restrict the target RLC entity, in a way the buffered data would not be put into the received UL grant for MAC SDU generation.

Both alternatives are feasible, and in order to align with NR agreement, we slightly prefer alternative 1.

Proposal 5 For secondary leg of CA duplication, when it reaches maximum retransmission number, RLC entity just continues normal operation.
2.3 The reporting of SCell-RLF
Firstly, the issue is when a SCell-RLF happens for a MCG RLC bearer or a SCG RLC bearer, how to select the path for RLC reporting. This issue is simplified in LTE since there is no issue of SRB3, i.e., only the following SRB paths are possible:

1. SRB is configured with CA duplication;

2. SRB is configured with DC duplication;

3. SRB is configured without duplication;

There is no choice in case-3. For case-1/2, one may want to differentiate between primary and secondary leg. However, it is not reasonable to deactivate the duplication for SCell-RLF report only. Besides, considering Proposal 5 above, i.e., no L2 operation on the secondary leg is needed (even if the said secondary leg is of SRB), there should be little motivation to differentiate between primary / secondary leg in case-1/2.

Proposal 6 SCell-RLF is reported via SIB1 (on both primary and secondary legs if duplication is activated).
For the content of SCell-RLF, by checking the current definition of SCG-RLF report as follows, only cell quality information is included in SCG-RLF report. 

1>
set the measResultServFreqList to include for each SCG cell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in [16];

1>
for each SCG serving frequency included in measResultServFreqList, include within measResultBestNeighCell the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;

1>
set the measResultNeighCells to include the best measured cells on non-serving E-UTRA frequencies, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as follows;

2>
if the UE was configured to perform measurements for one or more non-serving EUTRA frequencies and measurement results are available, include the measResultListEUTRA;

2>
for each neighbour cell included, include the optional fields that are available;

Based on that, possible candidates for SCell-RLF report content are as follows:

1. Cell ID information, for the cells that mapped to the problematic logical channel;

2. Cell quality information similar to SCG-RLF, including

a. The frequency that mapped to the problematic logical channel (of which the maximum re-transmission number is reached), including both serving cell and best non-serving cell;

b. The best measured cells on non-serving E-UTRA frequencies, similar to the way used in SCG-RLF;
3. Logical channel ID information / bearer ID information.

Proposal 7 RAN2 discuss the content of SCell-RLF report, including Cell ID, Cell quality information, and LCID (or bearer ID) information.

3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
For secondary leg of CA duplication, when it reaches maximum retransmission number, UE reports the failure to the gNB (e.g. SCell-RLF).
Proposal 2
Not configure SpCell to secondary RLC in case of CA duplication.
Proposal 3
Always configure SpCell to primary RLC in case of CA duplication.
Proposal 4
For primary leg of CA duplication, when it reaches maximum retransmission number, UE triggers legacy RLF or SCG-RLF procedure.
Proposal 5
For secondary leg of CA duplication, when it reaches maximum retransmission number, RLC entity just continues normal operation.
Proposal 6
SCell-RLF is reported via SIB1 (on both primary and secondary legs if duplication is activated).
Proposal 7
RAN2 discuss the content of SCell-RLF report, including Cell ID, Cell quality information, and LCID (or bearer ID) information.


4 Reference
[1] 3GPP TS 36.321: "E-UTRA MAC protocol specification".
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