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1 Introduction

The following agreement has been reached in the main session
=>
LTE CA duplication is not supported in combination with NR-PDCP in Rel-15. This applies for EN-DC, Option 5 and Option 7. (Hence LTE CA duplication could be used in combination with EN-DC but only on an MCG bearer using LTE PDCP).

=>
This restriction should be captured in RRC spec. Draft CR to RRC to be provided in R2-1813213 (OPPO)

=>
Conclude offline what limitations exist for MAC CEs controlling LTE and NR PDCP (OPPO, Offline discussion 02)
In this offline discussion, we focus on the EN-DC scenario to discuss the impact on MAC CE, i.e., option-3 and limited to DRB.

2 Discussion
Based on the current specification, i.e., TS 38.321 and TS 36.321, for the duplication (de)activation:
· NR MAC CE adopts a per-MAC format, i.e., MAC CE from gNB as SN can control the CA duplication of SCG DRB, and DC duplication of split DRB, both of which are based on NR PDCP in EN-DC;

· LTE MAC CE adopts a per-UE format, i.e., MAC CE from eNB as MN can control the CA duplication of MCG DRB, CA duplication of SCG DRB, and DC duplication of split DRB, which for EN-DC 
· For MCG DRB CA duplication, based on the current agreement, it would be based on LTE PDCP only;

· For SCG DRB CA duplication, it would be based on NR PDCP;

· For split DRB DC duplication, it would be based on NR PDCP;

And thus the SCG DRB CA duplication and split DRB DC duplication are the ones that should be removed from the LTE MAC CE bitmap.

Observation 1 NR duplication (de)activation MAC CE currently adopts a per-MAC format, and thus it is already be used to control NR PDCP based duplication only.
Observation 2 LTE duplication (de)activation MAC CE currently adopts a per-UE format, and thus it may contains bit(s) for the NR PDCP based duplication (for SCG DRB CA duplication, and/or for split DRB DC duplication).
Based on the Observation 2 above, the problem is only on LTE MAC CE, which can be split into two issues.
2.1 Issue-1: To remove the coupling between LTE MAC CE and SCG DRB CA duplication

To remove the coupling between LTE MAC CE and SCG DRB CA duplication (which would rely on NR PDCP), one can apply the per-MAC format (which is used for NR duplication (de)activation MAC CE already) to LTE MAC CE.

For this change, the stage-3 CR for 36.321 is shown as in R2-1811096 [1].

Question-1: To remove the coupling between LTE MAC CE and SCG DRB CA duplication, do you agree to apply the per-MAC format for LTE duplication (de)activation MAC CE?

· Yes (and please provide comments on the R2-1811096 if any).
· No (please clarify the solution in you mind if you choose this option)

	Company
	Answer
	Comment

	OPPO
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	In the CR, impact analysis should be included in the coversheet.

	Samsung
	Yes
	

	Huawei
	Yes
	

	CATT
	Yes
	

	Ericsson
	Yes
	

	Nokia
	Yes
	

	Apple
	Yes
	


All the companies select YES, to align the MAC CE format between LTE and NR. Yet considering the HRLLC WI session already agree on the alignment, nothing to be done on that.
2.2 Issue-2: to remove the coupling between LTE MAC CE and split DRB DC duplication

Even if one adopts the per-MAC format for LTE duplication (de)activation MAC CE, it still needs to include the bit(s) for split DRB DC duplication, which is based on NR PDCP and thus should be avoided according to the agreement.
To achieve this, there could be different options:

· Option-A, define a new LTE MAC CE format limited to CA duplication only: i.e., to adopt a further revised LTE MAC CE format, which is further limited to CA duplication of MCG bearer only, i.e., excluding the bit(s) for split DRB DC duplication, and thus different from the current per-MAC format defined in NR.
· Option-B, impose a configuration restriction to avoid the simultaneous configuration of MCG DRB CA duplication and split DRB DC duplication:

· When only MCG DRB CA duplication is configured, split DRB DC duplication shall not be configured, and thus LTE MAC CE will only include bit(s) for CA duplication of MCG DRB, based on LTE PDCP;

· When MCG DRB CA duplication is not configured, split DRB DC duplication can be configured, and thus LTE MAC CE would not be transmitted by MN, and it is fully up to SN side, i.e. gNB to control, split DRB DC duplication and/or SCG DRB CA duplication.

For option-B, a stage-2 CR for 37.340 [2] and stage-3 CR [3] for 36.331 are provided

Question-2: To remove the coupling between LTE MAC CE and SCG bearer CA duplication, what solution do you prefer?
· Option-A, i.e., to define a new LTE MAC CE format limited to CA duplication only;
· Option-B, i.e., to impose a configuration restriction to avoid the simultaneous configuration of MCG CA duplication and DC duplication (and please provide comment on the stage-2 CR for 37.340 [2] and stage-3 CR [3] for 36.331 if any)
· Option-C, Others (please clarify the solution in you mind if you choose this option)
	Company
	Answer
	Comment

	OPPO
	Option-B
	

	Qualcomm
	Option B + C
	We agree it is better not to configure DC duplication and Ca duplication together, and this can be applied not only to MCG in EN-DC but also in general including all MR-DC and NR-NR-DC case. The same restriction can be captured both in TS 36.331 and TS 38.331.
For TS 37.340, we may consider (revised based on the provided companion CR)

In all MR-DC, CA packet duplication (see [3]) can be applied to CA in MN and in SN. CA duplication is configured only if DC duplication is not configured for any split bearer.

	MediaTek
	Modified Option B
	We also agree with OPPO and Qualcomm that simultaneous configuration of DC and CA duplication can be avoided. However if the LTE and NR duplication MAC CEs are agreed to be the same, we see no reason why LTE MAC CE cannot control NR PDCP duplication. The network can have the flexibility to use either the LTE or NR paths to control DC duplication.

	Intel
	Option B
	We agree with the changes proposed by Qualcomm.
For CR to 37.340, maybe restriction can be added that “LTE CA duplication is not supported in combination with NR-PDCP”, in addition to the CR for 38.331.

	LG
	Option B
	We think that option B is enough for EN-DC case but this restriction may need to be applied to all other 5G architecture which can be configured with LTE MAC entity for packet duplication.

	Samsung
	No strong view
	We are fine with either option A or option B. However, we should avoid any potential inter-node signalling between LTE eNB and NR gNB.

	Huawei
	Option-B
	Assume that option-B is applied to EN-DC only.

	CATT
	Option B
	For EN-DC.

	Ericsson
	Option B
	CA and DC are architecturural alternatives, so this restriction is OK

	Nokia
	Option B
	If the LTE MAC CE is defined the same as NR as proposed in the MAC CR, we agree with MediaTek there seems to be no reason to have any restriction even. Restriction only for EN-DC on the LTE side if seen needed.

	Apple
	Option B
	To avoid the impact on LTE MAC CE, we should not configure a bearer with both LTE CA duplication and EN-DC duplication.


All the companies select option-B, to use the configuration restriction to decouple the LTE MAC CE and the DC duplication.
In more details, two companies (Qualcomm, Intel) tend to extend the restriction to all other cases, and two companies (MediaTek and Nokia) does not even see the need of this restriction.

Proposal 1 In EN-DC, MCG DRB CA duplication can only be configured if DC duplication is not configured for any split DRB.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
NR duplication (de)activation MAC CE currently adopts a per-MAC format, and thus it is already be used to control NR PDCP based duplication only.
Observation 2
LTE duplication (de)activation MAC CE currently adopts a per-UE format, and thus it is possible that it contains bit(s) for the NR PDCP based duplication (for SCG bearer CA duplication, and for DC duplication).


Based on the observations, we propose:
Proposal 1
In EN-DC, MCG DRB CA duplication can only be configured if DC duplication is not configured for any split DRB.
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