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1 Introduction

During last RAN2 NR AH#2 meeting, regarding packet duplication, it was agreed that MAC CE would enable per DRB control of activation/deactivation of packet duplication. 
Agreements:

1:
MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC.

Based on [1], it was further agreed that the activation/deactivation MAC CE contains a bitmap.
3.  For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.  

4.   Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.  

In addition, the duplication for SRB was discussed, it was agreed DC duplication SRB is configured by RRC:

2:
For all DC cases (all MR-DC and NR-NR DC cases) for 'duplication SRB', UL packet transmission is configured by RRC to use MCG path, SCG path or duplicate on both MCG and SCG.
FFS Duplication on SRB for CA cases 

In this contribution, we discuss the detail format of activation/deactivation MAC CE.
2 Discussion
In the following, we use the name “duplication control MAC CE” other than “activation/deactivation MAC CE” for the reason that it could indicate more information than just duplication activation/deactivation, e.g., logical channel selection for DC duplication, which we will analyze later. 
Since it was agreed the duplication control MAC CE contains a bitmap for the DRB duplication, it’s not necessary to differentiate the activation and deactivation MAC CE using different LCID in the corresponding MAC sub-header. The duplication control MAC CEs share the same LCID.

Proposal 1 Use only one MAC CE for both duplication activation and deactivation
For the duplication SRB, it was agreed, for DC case, the RRC will configure the SRB to use MCG path, SCG path or duplicate on both paths. We understand that the SRB does not need very quick duplication activation/deactivation switch. Thus, the duplication control MAC CE does not support the SRB duplication activation/deactivation, which should be applied to both CA and DC case.
Proposal 2 Duplication control MAC CE only applies to DRB.
It’s preferable that the duplication control MAC CE is in a fixed size so that the length field in the corresponding MAC sub-header is not needed which means less overhead. From this perspective, the length of the bitmap could be corresponding to the total number of DRB the UE can support, no matter whether the DRB is configured with duplication or not.
Proposal 3 The duplication control MAC CE should be capable of indicating the duplication activation and deactivation for all the DRBs the UE can support, no matter how many DRB(s) is configured with duplication.
For both CA and DC duplication, in our companion paper [2], it’s suggested that UE sends data to only one specific logical channel after duplication is deactivated. In CA duplication, there should be no impact which logical channel is selected since the carrier mapping restrictions are released. For DC duplication, different logical channels are corresponding to different CGs, which logical channel is selected after duplication deactivation matters since different CGs have different channel condition.
In our understanding, the RRC will configure a logical channel to use after duplication is deactivated. In addition, it should support quicker logical channel selection, e.g., via MAC CE, based on the measurement result. Since even when RRC has configured a default logical channel, e.g., the logical channel corresponding to MCG, when duplication is deactivated, the channel condition for MCG may become poorer than that for SCG. So the gNB should be able to dynamically select the logical channel with good condition.

Proposal 4 Duplication control MAC CE can indicate which logical channel is used when duplication is deactivated for DC.
In LTE, the maximum DRB is 11, however if we check the Annex B.1 in 36.331, actually the maximum number of DRB the UE can support is 8, including either 8x AM DRB or 5x AM DRB and 3x UM DRB. In NR, even though the maximum number of DRB is not discussed, we foresee that value in LTE can be reused, at least for the first NR release. 
For the purpose of indicating both duplication activation/deactivation and logical channel selection, and considering the maximum number of DRB the UE can support is 8, the length of the bitmap in the duplication control MAC CE can be 16 bits. The 16 bits bitmap can be regarded as two aligned bitmaps, for which the field in the first 8 bits bitmap indicates duplication activation/deactivation, and the aligned field in the second 8 bits bitmap indicates which logical channel is selected after deactivated. In addition, the field in the bitmap for logical channel selection is valid only when the duplication deactivation is indicated in the aligned field in the first 8 bits bitmap.

Proposal 5 The length of bitmap in duplication control MAC CE is 16 bits.

Proposal 6 The field in the first 8 bits bitmap indicates duplication activation/deactivation, and the aligned field in the second 8 bits bitmap indicates which logical channel is selected after deactivation.
Proposal 7 The field in the second 8 bits bitmap for logical channel selection is valid only when the duplication deactivation is indicated in the aligned field in the first 8 bits bitmap.
For CA duplication, even thought there is no impact on which logical channel is selected after duplication deactivation, we think the format of duplication control MAC CE should be applied to both CA and DC. Thus, the logical channel bitmap is still present in the MAC CE but it ‘s not valid for CA case. 
Proposal 8 The second 8 bits bitmap for logical channel selection is not valid for CA duplication.
As an example, the format of duplication control MAC CE is shown in Figure 1 for both CA duplication and DC duplication, respectively. The first byte is corresponding to the bitmap for duplication activation/deactivation. The field Ai indicates whether the duplication of DRBi is activated (“Di=1”) or deactivated (“Di=0”). The second byte is corresponding to the bitmap for logical channel selection after deactivation. The field Si is valid only when the Ai is indicated as duplication deactivation, Si indicates whether the first logical (“Li=0”) or second logical channel (“Li=1”) is selected for DRB i.
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Figure 1 A format of duplication activation/deactivation MAC CE
Proposal 9 Endorse the text proposal in the Annex.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Use only one MAC CE for both duplication activation and deactivation
Proposal 2
Duplication control MAC CE only applies to DRB.
Proposal 3
The duplication control MAC CE should be capable of indicating the duplication activation and deactivation for all the DRBs the UE can support, no matter how many DRB(s) is configured with duplication.
Proposal 4
Duplication control MAC CE can indicate which logical channel is used when duplication is deactivated for DC.
Proposal 5
The length of bitmap in duplication control MAC CE is 16 bits.
Proposal 6
The field in the first 8 bits bitmap indicates duplication activation/deactivation, and the aligned field in the second 8 bits bitmap indicates which logical channel is selected after deactivation.
Proposal 7
The field in the second 8 bits bitmap for logical channel selection is valid only when the duplication deactivation is indicated in the aligned field in the first 8 bits bitmap.
Proposal 8
The second 8 bits bitmap for logical channel selection is not valid for CA duplication.
Proposal 9
Endorse the text proposal in the Annex.
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6.1.3
MAC Control Elements

6.1.3.x
Duplication control MAC Control Element

The duplication control MAC control element is identified by a MAC PDU subheader with LCID as specified in table Table 6.2.1-1. It has a fixed size and consists of two octets containing eight A-fields and eight S-fields. The duplication control MAC control element is defined as follows (figure 6.1.3.x).
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Figure 6.1.3.x: Duplication control MAC control element
For the case of CA duplication, the second octet is not applied. For the case of DC duplication, the second octet is applied.

-
Ai: this field indicates the activation/deactivation status of the DRB with DRB identity i. The Ai field is set to "1" to indicate that the duplication function of DRB with DRB identity i shall be activated. The Ai field is set to "0" to indicate that the duplication function of DRB with DRB identity i shall be deactivated. 
-
Si: this field indicates the selection of the logical channel associating to the DRB with DRB identity i. This Si is valid only when Ai is set to “0”. The Si field is set to "1" to indicate that the first logical channel associating to the DRB with DRB identity i is selected. The Si field is set to "0" to indicate that the second logical channel associating to the DRB with DRB identity i is selected.
***Start of change***
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