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1.
Introduction
In RAN2#100, RAN2 agreed 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 this contribution, we will discuss some issues to support simultaneous SPS activation.
2.
Discussion 
In LTE, there has been only one activated SPS. The SPS is activated by SPS command which is received on PDCCH addressed by SPS C-RNTI, and SPS activation/deactivation is confirmed by SPS Confirmation MAC CE in case of skipping operation is configured.
In order to activate multiple SPS activation on multiple cells for HRLLC, we need to discuss how to activate/deactivate the SPS on multiple cells and how to confirm the SPS activation in scope of HRLLC.

There are some options as follows,
· Option 1. SPS C-RNTI for SPS command on each cell, SPS confirmation on each cell

· Option 2. SPS C-RNTI for SPS command on each cell, SPS confirmation on any cell
· Option 3. MAC CE for SPS command on any cell, SPS confirmation on each cell

· Option 4. MAC CE for SPS command on any cell, SPS confirmation on any cell
In the above options, SPS C-RNTI for SPS command refers to the current SPS activation/deactivation command which is indicated by PDCCH addressed to SPS C-RNTI with NDI=0. Without explicit indication of SPS index or Cell index in the SPS command, the UE activates or deactivates the SPS configured on a cell where the UE receives the SPS C-RNTI for SPS command.

In the meanwhile, MAC CE for SPS command is a new SPS activation/deactivation MAC CE including a SPS index or Cell index. Thus, the UE activates or deactivates the SPS which is indicated by the SPS index or Cell index.

With this understanding, we would see the pain and gain of each option below:

In option 1, the network transmits SPS C-RNTI for SPS command on each cell where the SPS is to be activated/deactivated. In response, the UE sends SPS Confirmation MAC CE on each cell where the UE receives SPS C-RNTI for SPS command, and the network can know which SPS command is successfully received based on the cell where the SPS Confirmation MAC CE is received.
As there is an implicit association between cell and SPS, option 1 works. However, given that SPS confirmation MAC CE is currently transmitted on any cell, we would need a new LCP restriction in order to transmit the SPS Confirmation MAC CE on a specific cell. In addition, it would increase the signalling overhead because, for activation/deactivation of every SPS, it requires separate SPS command and separate SPS Confirmation MAC CE. 
In option 2, the difference from option 1 is that the UE transmits SPS Confirmation MAC CE on any cell, i.e., as in legacy. Here, the SPS Confirmation MAC CE simply indicates that the UE successfully receives the Confirmation MAC CE without indicating which SPS is activated. Thus, if the network wants to activate/deactivate multiple SPSs, the network needs to wait until the SPS Confirmation MAC CE is received before sending another SPS command in order to avoid any confusion, i.e., SPS command and SPS Confirmation MAC CE should be transferred sequentially. Therefore, option 2 would increase latency which seems not desirable in scope of HRLLC. Also, option 2 wouldn’t be desirable from signalling overhead point of view with the same reason in option 1. 
In option 3 and 4, a new SPS activation/deactivation MAC CE is introduced and it includes SPS index or cell index. As the SPS activation/deactivation MAC CE indicates a specific SPS that is to be activated or deactivated, the MAC can indicate activation/deactivation for multiple cells simultaneously. Simultaneous activation/deactivation of multiple SPSs would be beneficial in terms of latency and flexibility.
For option 3 and 4, the difference is whether the Confirmation MAC CE is sent on each cell or any cell. With simultaneous activation/deactivation of multiple SPSs, there may not be a big latency difference between option 3 and 4. However, in option 3, as the SPS Confirmation MAC CE is sent on each cell, it wouldn’t be preferable from signalling overhead point of view. In this sense, option 4 seems better than option 3.
The pain and gain are summarized for each option in the table below:

	
	pain
	gain

	Option 1
	Signalling overhead ++

New LCP rule to restrict Confirmation MAC CE on a specific cell
	feasible

	Option 2
	Signalling overhead ++

Latency
	feasible

	Option 3
	Signalling overhead +

New LCP rule to restrict Confirmation MAC CE on a specific cell 

New SPS activation/deactivation MAC CE
	flexibility

	Option 4
	New SPS activation/deactivation MAC CE
	flexibility


From above, we think option 1 and 3 should be excluded. Among option 2 and 4, option 4 is preferred in scope of HRLLC. Therefore, we propose to introduce a new SPS activation/deactivation MAC CE including SPS index or Cell index, and keep using the current Confirmation MAC CE as it is. 
Proposal 1. A new SPS Activation/Deactivation MAC CE including SPS index or Cell index is introduced. 
Proposal 2. SPS Confirmation MAC CE is transmitted on any cell as in legacy. 
Please note that the SPS Confirmation MAC CE doesn’t tell which SPS is activated/deactivated because it is zero byte MAC CE. If RAN2 considers that SPS status mismatch could happen, one byte of SPS Confirmation MAC CE may be considered which indicates SPS status of each SPS configuration.
3.
Conclusion
In this contribution, we discuss how to active SPS on multiple cell simultaneously and make proposal as follows,
Proposal 1. A new SPS Activation/Deactivation MAC CE including SPS index or Cell index is introduced. 
Proposal 2. SPS Confirmation MAC CE is transmitted on any cell as in legacy. 
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