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1.
Introduction
In RAN2#100, RAN2 agreed to support simultaneous active SPS on multiple serving cells as follows,
Agreements:

1
SPS configuration can be active simultaneously for Pcell, PSCell and SCell.

2
Multiple active SPS configurations per serving cell are not supported.

In the last meeting, RAN2 discussed how to be simultaneous active SPS on multiple serving cells, did not make the conclusion.
In this contribution, we will discuss the "SPS confirmation MAC CE" and "SPS activation command" to needed to activate SPS on multiple serving cells.
2.
Discussion 
2.1
SPS confirmation MAC CE
In the last meeting, RAN2 agreed to introduce multi-bit activation/deactivation MAC CE confirmation in feLAA in Rel-15 to support SPS for AUL. 
Agreements:

1
Introduce multi-bit activation/deactivation MAC CE confirmation.

2
Introduce new RNTI for activation/deactivation.

3
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 R15 feLAA, multiple active AUL configuration, with a restriction of one AUL per cell, is supported. And, the multi-bit AUL confirmation MAC CE is introduced to reduce delay and signaling overhead when activating/deactivating multiple AULs.
In HRLLC, similar to AUL, multiple active SPS configuration is supported with a restriction of one SPS per cell. The concern on delay and signaling overhead raised in feLAA discussion can also applied to HRLLC. In this case, it would be good to use the solution commonly to avoid spending redundant effort to repeat the same discussion.
One thing is that for AUL, a separate LCID value will be allocated in order to distinguish zero byte SPS confirmation MAC CE. Then, the question is whether to allocate a separate LCID for multi-bit SPS confirmation MAC CE. In our view, it may be possible to use both of multiple AUL on LAA SCells and multiple SPS on normal SCells for HRLLC. Then, it would be good to allocate a separate LCID for multi-bit SPS confirmation MAC CE.

Proposal 1. Introduce the multi-bit SPS confirmation MAC CE for HRLLC.
Proposal 2. Use a separate LCID for multi-bit SPS Confirmation MAC CE different from one for multi-bit AUL confirmation MAC CE.
If proposal 1 is agreeable, RAN2 needs to introduce a new MAC CE and to determine the multi-bit SPS confirmation MAC CE format. Note that it has not yet been concluded on this even in feLAA. Given that multi-bit SPS confirmation MAC CE contains multiple 1 bit field to indicate SPS status, there are 2 options how to indicate SPS status as follows,
· Option 1. Each of 1 bit field of multi-bit SPS confirmation MAC CE indicates SPS status configured on a cell with cell index i.
· Option 2. Each of 1 bit field of multi-bit SPS confirmation MAC CE indicates SPS status configured with SPS index i.
Given that SPS is not configured on every cell, the SPS confirmation MAC CE with cell index would lead to resource waste because some of the configured cells may not be configured with SPS. In worst case, 4 bytes of SPS confirmation MAC CE is used because LTE supports up to 32 CCs. To avoid signalling overhead, an alternative of option 1 is to include only the cells configured with SPS. However, it is undesirable due to possible ambiguity and specification complexity. If SPS confirmation MAC CE indicates the SPS status only for the cells configured with SPS, the same field within the SPS confirmation MAC CE may carry SPS status of different cells depending on cell status, i.e., activation/deactivation or release/addition. Thus, we prefer Option 1.
Proposal 3. Define the multi-bit SPS confirmation MAC CE format where each field indicates SPS status having SPS index i.

2.2
SPS activation/deactivation command
PDCCH order activating/deactivating is used to activate/deactivate a SPS in LTE, where only one SPS is supported.
With the introduction of multiple SPS activation on multiple cells, RAN2 needs to discuss how to achieve simultaneous active SPS on multiple cells. Relying on PDCCH order, the network needs to send the PDCCH order through a cell on which SPS is to be activated/deactivated. If network wants to activate/deactivate multiple SPS at the same time, the network has to transmit the PDCCH order at the same time through multiple cells. As scheduling opportunity may occur at different time point across different cells, there may be time gap between multiple PDCCH orders and it results in,

· Different start point of SPS because SPS activation command is received at different time points on different cells;

· The UE may transmit multiple SPS Confirmation MAC CE even if multi-bit SPS Confirmation MAC CE can indicate multiple SPS status at the same time.

It seems that activation/deactivation of multiple cells at the same time can only be realized at the cost of bad alignment of SPS, signalling overhead, and delay. For example, the network may want to align the SPS occasions to save power consumption of the UE, but it may not be possible. In addition, sequential activation/deactivation is not desirable especially in scope of HRLLC.

We think multi-bit SPS activation/deactivation can facilitate use of multiple SPS by activating/deactivating simultaneously and help transmission of SPS confirmation MAC CE reflecting the whole SPS status at the same time. Specification impact seems also reasonable because anyway we need to specify the activation/deactivation behaviour of multiple SPS.
Proposal 4. For HRLLC, introduce multi-bit SPS activation/deactivation MAC CE which activates/deactivates multiple SPS simultaneously.

3.
Conclusion
In this contribution, we discuss how to active SPS on multiple cell simultaneously and make proposal as follows,
Proposal 1. Introduce the multi-bit SPS confirmation MAC CE for HRLLC.
Proposal 2. Use a separate LCID for multi-bit SPS Confirmation MAC CE different from one for multi-bit AUL confirmation MAC CE.
Proposal 3. Define the multi-bit SPS confirmation MAC CE format where each field indicates SPS status having SPS index i.

Proposal 4. For HRLLC, introduce multi-bit SPS activation/deactivation MAC CE which activates/deactivates multiple SPS simultaneously.
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