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1 Introduction
During RAN2#99-bis meeting it was discussed the need to use AUL activation/deactivation confirmation. Such message would be needed to confirm the correct reception of PDCCH commands that are sent by the eNB to (re)activate/release a certain AUL configuration.
It was finally agreed that the AUL activation/deactivation should be supported, and in RAN2#101 that same triggering procedures adopted in Rel.14 for SPS confirmation should be adopted. In RAN2#101, it was also agreed to introduce the multi-bit MAC CE activation/deactivation confirmation to tackle the multiple AUL configurations that can be configured in different cells.

	Agreements from 3GPP RAN2#99-bis:

· The UE will send a confirmation for activation/deactivation of AUL on MAC CE. if multi-bit or zero-bit is FFS

Agreements from 3GPP RAN2#101:

· Introduce multi-bit activation/deactivation MAC CE confirmation
· For the AUL confirmation MAC CE, same triggering procedures specified for the Rel.14 SPS confirmation are adopted, i.e. AUL confirmation triggered at reception of PDCCH indicating AUL release/activation


In this paper, we provide additional details on how the AUL activation/deactivation confirmation message should be designed, considering the above agreements.
2 Discussion

The first aspect to discuss is whether a new LCID should be introduced for the AUL confirmation MAC CE, or if the same SPS confirmation LCID can be adopted. To this end, the following Editor´s note was captured in the running MAC CR [1]:

	From running MAC CR [1]:

6.1.3.11
SPS confirmation MAC Control Element

The SPS confirmation MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2.
Editor´s note: FFS whether SPS confirmation MAC CE can be used to confirm AUL activation/release or a new LCID should be used for that.
It has a fixed size of zero bits.


The legacy SPS can only be configured in the PCell, while multiple AUL configurations can be configured in different serving cells. However, the objective of such message seems the same for both AUL and SPS, i.e. to confirm correct reception of PDCCH commands activation/deactivation to the eNB. Therefore, it seems technically inefficient to use two different LCIDs to report the same type of information. Considering that a UE can be configured with both SPS and AUL, the UE would need to report two separate messages one for AUL and one for SPS confirmation, thereby resulting in additional overhead.
Even assuming that both SPS and AUL can be configured in serving cells, the eNB will either configure the AUL or the SPS in a given serving cell. Therefore, the same MAC CE confirmation can be used, with no AUL/SPS coexistence issue, since in one serving cell either the AUL or the SPS is configured.

Observation 1 It seems not necessary to use two different LCIDs for the two different versions of the confirmation MAC CE. So, similar to how we use the same LCID for the different version of the ePHR/DC PHR MAC CEs, we could use the same LCID for the different versions of the SPS activation MAC CE.
Proposal 1 Add a new version of the SPS confirmation MAC CE in section 6.1.3.11 using the same LCID as the existing MAC CE.

Nevertheless, the existing SPS confirmation message needs to be extended to accommodate the multi-bit activation/deactivation message.

The first issue is how many octets should be considered for the multi-bit SPS activation/deactivation message. LTE can currently support up to 32 serving cells. However, for LAA applications it is probably enough to just allocate one octet.

Proposal 2 For LAA applications, it is enough to specify a one-octet multi-bit SPS confirmation message.

In our understanding, each bit of the SPS confirmation message shall corresponds to a serving cell index in which a certain configuration is activated/released.

Proposal 3 Each bit in the SPS confirmation message represents the serving cell index in which AUL has been configured.

Finally, it should be discussed the value that each bit in the octet represents. In our understanding, there are two possible options:

1. Each bit represents the current activate/release status on the corresponding serving cell, e.g. 1=AUL active, 0=AUL released
2. A bit is toggled whenever a new activation/release command is received for the corresponding serving cell

To discuss which option to select, let´s consider the following example for the case in which option 1 is used:

· The AUL configuration is not active in a serving cell, i.e. the corresponding bit = 0;

· The eNB activates AUL configuration in one serving cell by providing an AUL grant; the UE set the corresponding bit to 1. 

· The eNB re-initializes (re-activates) the previously activated AUL grant. What shall the UE do at this point? If the UE keeps the bit to 1, it would be ambiguous from the eNB perspective whether the reactivation command was correctly received or whether the UE still keeps active the old AUL grant. Similarly, if the UE sets the bit to 0 it would be ambiguous whether the UE has correctly received the reactivation command or whether the reactivation command was interpreted as release.

As such, given the above analysis, we believe that option 2 is preferred, i.e. the UE toggles the bit corresponding to the affected cell whenever an activation/release command is received, similar to the NDI toggling behaviour.

Proposal 4 Whenever an activation/release command has been received for a certain serving cell, the UE toggles the bit of the SPS confirmation message corresponding to such cell. 

3 Conclusion

In section 2 we made the following observations:
Observation 1
It seems not necessary to use two different LCIDs for the two different versions of the confirmation MAC CE. So, similar to how we use the same LCID for the different version of the ePHR/DC PHR MAC CEs, we could use the same LCID for the different versions of the SPS activation MAC CE.


Based on the discussion in section 2 we propose the following:
Proposal 1
Add a new version of the SPS confirmation MAC CE in section 6.1.3.11 using the same LCID as the existing MAC CE.
Proposal 2
For LAA applications, it is enough to specify a one-octet multi-bit SPS confirmation message.
Proposal 3
Each bit in the SPS confirmation message represents the serving cell index in which AUL has been configured.
Proposal 4
Whenever an activation/release command has been received for a certain serving cell, the UE toggles the bit of the SPS confirmation message corresponding to such cell.
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