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1 Introduction

In RAN2 AH2 at 2017, for NR, it was agreed that

Agreements

1:
CA packet duplication is not applied to LTE CA of EN-DC.

2: 
In the EN-DC and NG-EN-DC case, CA packet duplication can only be configured for SCG bearer. In the NE-DC case, CA packet duplication can only be configured for the MCG bearer.

3: 
In the NR-NR DC case, CA packet duplication can only be configured for non-split bearer.

In RAN2#99, for NR, it was agreed that

Agreements

1
We will not support MAC CE activation/deactivation of duplication within LTE MAC.

2
We will not support the CA duplication in LTE 

3
CA duplication is supported for all non-split UM DRBs if the bearer uses NR-PDCP, for all architecture options (apart from cases excluded by 1 and 2)

FFS: for AM DRBs and SRBs

4
DC duplication is supported for all split DRB and SRBs if the bearer uses NR-PDCP, for all architecture options

In RAN2#100, for LTE, it was agreed that

Agreements:
1
Support RLC AM for SRB for packet duplication via DC and CA. FFS the DRB case.

2
Apply LTE PDCP to support packet duplication. FFS the necessary changes.

3
Support RLC AM for packet duplication via CA for DRB.

In this contribution, we discuss the left issues for SRB CA duplication of MCG bearer in EN-DC.
2 Discussion
2.1 Background
From RAN2#99 meeting, it was agreed that

Agreements for EN-DC 

1:
Working assumption of the last meeting is confirmed as an agreement: For MCG bearer, either LTE or NR PDCP can be used, configurable by the network.

1a
EN-DC capable UE without EN-DC operation configured can be configured with NR PDCP version for SRBs and DRBs.

2: 
NR-PDCP is used for ‘MCG split or duplicate SRB’. 

3:
Non split SRB1 and 2 can be transmitted over either LTE-PDCP or NR-PDCP, which is configurable by network (at least after initial connection establishment). 

4: 
LTE-PDCP is used for SRB1 at the initial connection establishment from idle state. (I.e. no additional optimization to support NR-PDCP for SRB1 for idle to connected state transition)

5:
The PDCP version change (release of old PDCP and establish of new PDCP) of SRBs can be supported via:


i/  handover procedure (reconfiguration with mobility); and 


ii/ reconfiguration without mobilityControlInfo (when network implementation is sure there is no UL data in buffer). No user plane actions beyond release and establish of PDCP are to be specified for this case.

7:
EN-DC operation where MCG bearer is configured with LTE PDCP, then direct bearer type change of such MCG bearer to split bearer or SCG bearer is performed is FFS.
At RAN2#99bis, it was agreed that

2:
PDCP version change for DRB shall only be performed via handover procedure.

3:
MCG bearer cannot be directly changed to other bearer type if LTE PDCP version is used for MCG bearer, i.e. the network has to use handover to change PDCP version of MCG bearer to NR PDCP and then do bearer type change from MCG bearer to other bearers.

Therefore, based on the current agreement, both LTE PDCP and NR PDCP are configurable for non-split SRB1/2 and MN/SN terminated MCG DRB. However, for both cases, CA duplication is not allowed based on the agreement from RAN2#99
Agreements

1
We will not support MAC CE activation/deactivation of duplication within LTE MAC.

2
We will not support the CA duplication in LTE 

Observation 1 Non-split SRB1/2 can be configured with LTE PDCP or NR PDCP in EN-DC.

Observation 2 MN terminated MCG DRB can be configured with LTE PDCP or NR PDCP in EN-DC.

Observation 3 CA duplication is not supported for non-split SRB1/2 or MCG DRB based on the agreement till now.

Our interpretation of the agreements above is that:

· Before RAN2#100, there is nothing in LTE to support PDCP duplication, and thus the agreement was made that no LTE CA duplication, and DC duplication has to be based on NR PDCP as well;

· After RAN2#100, the progress on LTE HRLLC make the support of LTE CA duplication possible, but the agreement has not touched upon EN-DC yet;

Observation 4 The progress on LTE HRLLC WI enables duplication using LTE PDCP and (de)activation.

For the scenario where LTE PDCP is used for non-split SRB1/2 and MN-terminated MCG SRB, there is no difference compared to the duplication scenario addressed by LTE HRLLC WI, e.g., considering a EN-DC capable UE in an EN-DC network, but NR connection on high-frequency is rather instable – a scenario where NR duplication cannot help.

Observation 5 Duplication mechanism defined in EN-DC till now cannot help EN-DC capable UE when LTE connection is much more stable.
2.2 For CA duplication of MCG bearer in EN-DC
Therefore, we propose to revisit the agreement in NR session at RAN2 AH2 at 2017. 
For non-split SRB1/2, since it is fully up to RRC configuration and does not related to MAC CE format issue, there is no obvious problem to support CA duplication. If LTE PDCP is used, the PDCP configuration is defined in TS 36.331. Thus, it can fully rely on the LTE duplication capability to enable it or not.

If NR PDCP is sued, the PDCP configuration is defined in TS 38.331. Different from LTE duplication and NR duplication, the CA duplication is done by NR PDCP and LTE MAC in a joint way, i.e., the carrier restriction of original / duplicate logical channel has to be supported by LTE MAC. The capability issue can be further considered, e.g., whether the network can assume this type of CA duplication is supported if UE support both LTE duplication and NR duplication. It is preferred to define the capability separately.
Proposal 1 Support CA duplication of non-split SRB1/2 in EN-DC.

But for DRB, the procedure further relates the functionality of using LTE MAC CE of duplication (de)activation to control NR PDCP. Essentially, it is about whether it is feasible to use LTE MAC CE (TS 36.321) to control NR PDCP (TS 38.323), or vice versa. In fact, this inter-RAT interaction between user plane entity already exists, e.g., the interaction between LTE RLC and NR PDCP (e.g., the indication of successful delivery / the report of data volume from LTE RLC to NR PDCP). And considering LTE / NR MAC CE format for duplication (de)activation is the same, we do not see obvious stoppers to do that.
Observation 6 There is no problem for using LTE MAC CE to control NR PDCP.

Proposal 2 Support CA duplication of MCG DRB in EN-DC.

Based on the latest progress in NR-UP, the per-UE MAC CE is changed to a per-MAC MAC CE, although the former one is already copied to LTE system. Since the argument for the per-UE to per-MAC change is applicable to LTE as well, and it is very important to have aligned MAC CE format in LTE and NR, the change should be applied to LTE as well. 

Observation 7 Due to the latest change in NR, LTE / NR MAC CE has different format (LTE for per-UE, NR for per-MAC).

Proposal 3 Apply per-MAC MAC CE format in LTE.

If Proposal 2 is agreed yet Proposal 3 is not, one issue is whether the UE should assume the bit in LTE MAC CE can control the non-split bearer carried by NR MAC.

Proposal 4 If per-UE MAC CE format in LTE is kept, RAN2 clarify whether the bit in LTE MAC CE can control the non-split bearer carried by NR MAC.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Non-split SRB1/2 can be configured with LTE PDCP or NR PDCP in EN-DC.
Observation 2
MN terminated MCG DRB can be configured with LTE PDCP or NR PDCP in EN-DC.
Observation 3
CA duplication is not supported for non-split SRB1/2 or MCG DRB based on the agreement till now.
Observation 4
The progress on LTE HRLLC WI enables duplication using LTE PDCP and (de)activation.
Observation 5
Duplication mechanism defined in EN-DC till now cannot help EN-DC capable UE when LTE connection is much more stable.
Observation 6
There is no problem for using LTE MAC CE to control NR PDCP.
Observation 7
Due to the latest change in NR, LTE / NR MAC CE has different format (LTE for per-UE, NR for per-MAC).


Based on the observations, we propose:
Proposal 1
Support CA duplication of non-split SRB1/2 in EN-DC.
Proposal 2
Support CA duplication of MCG DRB in EN-DC.
Proposal 3
Apply per-MAC MAC CE format in LTE.
Proposal 4
If per-UE MAC CE format in LTE is kept, RAN2 clarify whether the bit in LTE MAC CE can control the non-split bearer carried by NR MAC.


4 Reference
[1] 3GPP TS 36.321: "E-UTRA MAC protocol specification".
[2] 3GPP TS 36.323: "E-UTRA PDCP protocol specification".


1/3


