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1 Introduction
At RAN2 #97 meeting, PC5 SPS activation/deactivation missing was initially discussed [1].

This contribution further discusses this issue. In [3]

 REF _Ref481845177 \r \h 
 \* MERGEFORMAT [4], related CRs are presented.
2 Discussion

In the context of the latency reduction work item, a new MAC CE for SPS confirmation has been introduce to ensure that the eNB knows that the UE has received the PDCCH for SPS activation/release. As explained in the TR for latency reduction [2], the SPS confirmation ensures a timely activation of the SPS in case the activation command on PDCCH is lost. Similarly, for the SPS release, the SPS confirmation ensures a prompt release of resources. This feature turns to be particularly useful for those UEs which support the skipping of UL grant. In fact, in such case the eNB might not be able to realize whether a certain SPS activation/release was correctly received, since the UE is allow to skip the UL grant if no data are available in the UE buffer.
Observation 1 In the latency reduction work item, an SPS confirmation mechanism was introduced for UEs configured to skip UL grants.
As analysed in the study item phase, the V2V traffic characteristic is subject to occasional periodicity changes. Therefore, whenever the periodicity deviates, the UE might not have data available to fill in a configured SPS grant. Rather than sending an empty MAC PDU with only padding BSR (and optionally padding bits), it is desired to skip the UL transmission to limit battery consumption and UL interference. Therefore, we believe that the capability of skipping SPS UL grants might be desirable for a UE.
Observation 2 For Uu, given the V2V traffic characteristics, the UE capability of skipping UL grant and sending SPS confirmation is beneficial.

Besides latency reduction aspects, the confirmation of SPS activation/deactivation can be particularly useful for the sidelink SPS, since the eNB does not have any tool to deduce whether a certain SPS activation/deactivation was correctly received or not.

Observation 3 For the sidelink, the SPS confirmation aids the eNB to timely activate/release the SPS.

Taking a look at current MAC specification, if the UE is configured with an UL Semi-Persistent Scheduling V-RNTI and the UE supports skipUplinkTxSPS, the SPS confirmation may be triggered by the UE.

	From TS 36.321:

-
else, if this Serving Cell is the SpCell and if an uplink grant for this TTI has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTI or for the MAC entity’s UL Semi-Persistent Scheduling V-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI for the corresponding HARQ process not to have been toggled;

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:

-
if the MAC entity is configured with skipUplinkTxSPS:

-
trigger an SPS confirmation;
-
if an uplink grant for this TTI has been configured:

-
consider the NDI bit for the corresponding HARQ process to have been toggled;

-
deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;

-
else:

-
clear the corresponding configured uplink grant (if any).

-
else:

-
if the MAC entity is configured with skipUplinkTxSPS:

-
trigger an SPS confirmation;
 


Observation 4 According to current MAC specification, the UE may trigger SPS confirmation if configured with UL Semi-Persistent Scheduling V-RNTI and skipUplinkTxSPS is supported.
However, the existing SPS confirmation was designed for legacy LTE, where only one SPS configuration is supported. This may not work in Rel.14 where multiple SPS configurations (up to 8 SPS configurations for sidelink and Uu, respectively) can be configured simultaneously. 
More specifically, the existing SPS confirmation MAC Control Element has a fixed size of zero bits, i.e. there is no SPS configuration identification carried, which works for legacy LTE SPS with only one SPS configuration. 
In case legacy MAC CE is reused in order to confirm the multiple SPS activation/release, the following can happen:

· The eNB activates/releases the SPS configurations sequentially, e.g. every TTI, and then wait for the corresponding MAC CE containing SPS confirmation which in theory should also be received sequentially by the eNB. However, it can happen that some of such expected MAC CEs are not sent/received by the UE because e.g. of message lost, or other MAC CEs with highest priority to be transmitted, or SL prioritization, etc. Therefore, the eNB might not know to which SPS configuration this MAC CE refers to.

· The eNB activates/releases SPS configurations one by one, i.e. a new SPS activation/release is sent upon reception of the SPS confirmation for the previous SPS activation/release. In this way, the issue above is avoided but latency would be dramatically affected. Given that there are 16 SPS configurations (8 for V2X UL SPS, and 8 for V2X SL SPS), in best case it might likely take more than 120ms to to confirm all the SPS configurations. 
Observation 5 Reusing the legacy SPS Confirmation MAC CE would be quite inefficient, since the MAC CE has fixed size of zero bits and there is no SPS configuration identification.
Hence, given the above considerations, it seems reasonable to introduce a new SPS confirmation for multiple SPS configurations. In particular, in MAC specification, a new MAC for SPS confirmation should be introduced.
Proposal 1 Introduce SPS confirmation for multiple SPS configurations.
Considering legacy SPS confirmation was defined as MAC CE, it is straightforward to extend the existing SPS confirmation to take into account the possible 8 SPS configurations for SL and the possible 8 SPS configurations for UL, where each bit in the MAC CE represents one of the possible 8 configurations. Three alternatives can be considered: 
· Alt1) define different MAC CE for UL SPS and SL SPS

· Alt2) define one MAC CE for both UL SPS and SL SPS with different octets for UL SPS and SL SPS.

· Alt3) define one MAC CE for both UL SPS and SL SPS with octet shared by UL SPS and SL SPS.

Alt1) define different MAC CE for UL SPS and SL SPS
Two new MAC CE will be defined for UL SPS and SL SPS respectively. To differentiate with legacy SPS confirmation MAC CE, two new LCIDs need to be defined for these two new MAC CEs.

Furthermore, in case the SPS confirmation is used in future for other technologies additional LCIDs might need to be defined accordingly.

Observation 6 Alt.1 implies introducing two new LCIDs and it might not be future proof it the multiple SPS is used by other features. 

Alt2) define one MAC CE for both UL SPS and SL SPS with different octets for UL SPS and SL SPS.

New MAC CE will include two octets, one for UL SPS and another for SL SPS. Similar to alt1, one new MAC CE need to be defined.
For those UEs supporting one type of SPS, e.g. supporting UL SPS only, they do not need to report information for SL SPS at all. But with this new MAC CE, UE must report both SL SPS and UL SPS, which leads to unnecessary resource waste. There will be similar problem for UEs supporting both SPS types, but being configured one type of SPS only.
Similar to alt1, to support more SPS, new MAC CE and new LCID needs to be defined.
Observation 7 With alt2, one new LCID needs to be defined. 

Observation 8 With alt2, there is unnecessary resource waste for UEs supporting or being configured with only one type of SPS, i.e. UL SPS or SL SPS.

Observation 9 With alt2, to support more SPS in the future, new MAC CE and new LCID needs to be defined.

Alt3) define one MAC CE for both UL SPS and SL SPS with octet shared by UL SPS and SL SPS

This alternative is similar to the ePHR MAC CE for 32 SCell-CA, where the number of Ci-bits (and therefore octets) depend on the number of carriers

New MAC CE will include various of octets depending on the number of SPS configured:

· If #SPS configurations =1, it includes zero octet;

· If 2< #SPS configurations <=8, it includes 1 octet;

· If 9< #SPS configurations <=16, it includes 2 octets;

When there is only one SPS, the MAC CE is identical to legacy MAC CE, i.e. the solution will provide complete backwards compatibility, as a result, this new MAC CE can reuse LCID 10101 being used by legacy SPS confirmation MAC CE.

It will only report the status of SPS which are configured to UE, without any unnecessary overhead.

It can support new feature without introducing new MAC CE and new LCID. E.g. to support 8 more SPS, the only needed extension is to add “If 17< SPS number <=24, it includes 3 octets;”

Observation 10 With alt3, the existing LCID 10101 used for SPS confirmation can be reused.

Observation 11 With alt3, unnecessary overhead is avoided.

Observation 12 Alt3 can be easily extended to support more SPS if needed by new features, without introducing new MAC CE and new LCID.
Proposal 2 Define one SPS confirmation MAC CE for both UL SPS and SL SPS with octets shared by UL SPS and SL SPS.

a. Number of octets in MAC CE is determined by the number of configured SPS;

b. Each bit in the MAC CE indicates whether the corresponding SPS configuration is in activated or released status.

c. New MAC CE will reuse existing LCID 10101.

Since the MAC CE is shared between UL and SL as proposed in Proposal 2, and since 8 SPS configurations can be used by SL and UL respectively, it is needed to extend the sps-ConfigIndex-r14 space from 8 to 16. 

Proposal 3 Extend sps-ConfigIndex-r14 space from 8 to 16, in order to support shared SPS confirmation MAC CE between UL and SL.

Of course, in order to avoid impact on PDCCH, the SPS index space used in DCI format 0 (for UL) and DCI format 5A (for SL) should remain unchanged, i.e. 3 bits.

Therefore, similar to what done in the FeCA work item, it is proposed to introduce a mapping between the sps-ConfigIndex-r14 and the SPS configuration index used in DCI which should be limited to 8 both for UL (DCI format 0) and SL (DCI format 5A). 
Proposal 4 Introduce a mapping between the sps-ConfigIndex-r14 and the up to 8 SPS indexes used in PDCCH to activate/release SPS. 

3 Conclusion

In section 2 we made the following observations:
Observation 1
In the latency reduction work item, an SPS confirmation mechanism was introduced for UEs configured to skip UL grants.
Observation 2
For Uu, given the V2V traffic characteristics, the UE capability of skipping UL grant and sending SPS confirmation is beneficial.
Observation 3
For the sidelink, the SPS confirmation aids the eNB to timely activate/release the SPS.
Observation 4
According to current MAC specification, the UE may trigger SPS confirmation if configured with UL Semi-Persistent Scheduling V-RNTI and skipUplinkTxSPS is supported.
Observation 5
Reusing the legacy SPS Confirmation MAC CE would be quite inefficient, since the MAC CE has fixed size of zero bits and there is no SPS configuration identification.
Observation 6
Alt.1 implies introducing two new LCIDs and it might not be future proof it the multiple SPS is used by other features.
Observation 7
With alt2, one new LCID needs to be defined.
Observation 8
With alt2, there is unnecessary resource waste for UEs supporting or being configured with only one type of SPS, i.e. UL SPS or SL SPS.
Observation 9
With alt2, to support more SPS in the future, new MAC CE and new LCID needs to be defined.
Observation 10
With alt3, the existing LCID 10101 used for SPS confirmation can be reused.
Observation 11
With alt3, unnecessary overhead is avoided.
Observation 12
Alt3 can be easily extended to support more SPS if needed by new features, without introducing new MAC CE and new LCID.


Based on the discussion in section 2 we propose the following:
Proposal 1
Introduce SPS confirmation for multiple SPS configurations.
Proposal 2
Define one SPS confirmation MAC CE for both UL SPS and SL SPS with octets shared by UL SPS and SL SPS.
a.
Number of octets in MAC CE is determined by the number of configured SPS;
b.
Each bit in the MAC CE indicates whether the corresponding SPS configuration is in activated or released status.
c.
New MAC CE will reuse existing LCID 10101.
Proposal 3
Extend sps-ConfigIndex-r14 space from 8 to 16, in order to support shared SPS confirmation MAC CE between UL and SL.
Proposal 4
Introduce a mapping between the sps-ConfigIndex-r14 and the up to 8 SPS indexes used in PDCCH to activate/release SPS.
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