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1 Introduction
New Rel-16 WIDs item on additional enhancements for NB-IoT and eMTC were approved at RAN#80 and revised at RAN#81 [1], [2]. One of the objectives in these two WIDs is to introduce scheduling enhancements:

	Scheduling enhancement:

· Specify scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast [RAN1, RAN2]

· Enhancement of SPS can be discussed.


In RAN2#103bis and RAN1#94bis meetings, following agreements were made:

	Agreements in RAN2#103bis

· Working assumption: For MTCH in SC-PTM, configuration for multiple scheduling is transmitted in MCCH. Backwards compatibility is FFS.
· SPS is not supported for NB-IoT in Release 16. Enhancements for “SR with SPS for BSR” can be considered.
Agreements in RAN1#94bis

· Using one DCI to schedule multiple TBs for SC-MTCH is supported, and it is configured and enabled per SC-MTCH via SC-PTM configuration message in SC-MCCH. FFS the maximum number of TBs can be scheduled by one DCI.


In this contribution, we discuss backwards compatibility from RAN2 point of view.
2 Discussion
In Rel-14, SC-PTM was introduced for both eMTC and NB-IoT inheriting the majority of the mechanisms from Rel-13 LTE SC-PTM. SIB20 is used to configure SC-MCCH and SC-MCCH is used to configure SC-MTCH. 
In RAN2#103bis, the assumption was made that “for MTCH in SC-PTM, configuration for multiple scheduling is transmitted in MCCH”. 
In RAN1#94bis, it was agreed to use one DCI to schedule multiple TBs for SC-MTCH, and that it will be configured and enabled per SC-MTCH via SC-PTM configuration message in SC-MCCH. The mechanism is illustrated below in Figure 1.
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Figure 1 Using one DCI to schedule multiple TBs for SC-MTCH

In Figure 1, two SC-MTCHs are transmitted. For each SC-MTCH, SC-MCCH provides the configuration of the PDCCH (DCI) used for scheduling the SC-MTCH. For SC-MTCH1, one DCI (DCI11 and DCI12) schedules three TBs and for SC-MTCH2, one DCI (DCI21 and DCI22) schedules two TBs.
Rel-16 UEs supporting multiple TBs scheduling can receive the SC-MTCHs scheduled with the new DCI type if the UE is interested in. The UEs acquire the multiple TBs scheduling configuration from the SC-MCCH, then monitor the DCI to receive the corresponding SC-MTCH.
However, legacy UEs not supporting multiple TBs scheduling do not understand the new DCI nor its configuration and thus cannot receive the corresponding SC-MTCH. There may be backward compatibility problem for the legacy UEs.
Observation1: UEs supporting multiple TBs scheduling can receive SC-MTCH scheduled with the multiple TB scheduling mechanism.

Observation2: UEs not supporting multiple TBs scheduling cannot receive SC-MTCH scheduled with the multiple TB scheduling mechanism.
In order to solve the backward compatibility problem above, following options can be considered.
Option1:  Separate scheduling and separate SC-MTCH transmission
In this option, two scheduling configurations are provided in SC-MCCH for the SC-MTCH. Legacy UEs use the legacy configuration, corresponding to one DCI per TB. For example, in Figure 2, DCI1 schedules TB1. UEs supporting multiple TBs scheduling, use the new configuration, corresponding to one DCI for multiple TBs. Then the UEs can receive the SC-MTCH scheduled with multiple TBs scheduling. For example, in Figure 2, DCI5 schedules TB5 and TB6. In this way, both legacy UEs and Rel-16 UEs can receive the same service via two different SC-MTCHs. Then the backward compatibility problem is solved. However, the drawback is the NW has to schedule and transmit two SC-MTCHs, which is not resource inefficient. 
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Figure 2 Separate scheduling and separate SC-MTCH

Option2:  Separate scheduling and common SC-MTCH
In this case, both legacy UEs and UEs supporting multiple scheduling receive SC-MTCH as in option1. The difference from option1 is that the DCI for multiple TB scheduling schedules the same TBs as legacy. Then the eNB does not need to transmit two SC-MTCHs. However, the drawback is there will restrict the legacy scheduling. For example, in Figure 3, since DCI5 schedules TB1 and TB2 with a single scheduling information, DCI1 should contain the same scheduling information as DCI2. Consequently, the scheduling flexibility decreases.
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Figure 3 Separate scheduling and common SC-MTCH

In general, we can observe that there is always some drawbacks for the NW when both legacy UEs and UEs supporting multiple TBs scheduling are interested in the same session. 
Observation3: Transmitting the same session with two different scheduling mechanisms increases the resource usage or decreases the scheduling flexibility but can avoid backwards compatibility problem.
Another option is to use only one scheduling mechanism, i.e. either the legacy scheduling or the multiple TBs scheduling, for a given session. For example, if it is known that all UEs targeted by a session support multiple TBs scheduling, then there is no need to transmit the session using the legacy scheduling mechanism. In this case, both UEs and eNB benefit from the multiple TB scheduling scheme. 

Observation4: Session specific scheduling benefits both UEs and eNB in terms of scheduling and power efficiency but cannot avoid backwards compatibility problem.
Taking above observations into account, we should not exclude either of the options above until the typical use cases of the multiple TBs scheduling scheme are clarified. The simpler approach is to support all the options in the signalling and let the network decide on a session basis.
Proposal: RAN2 to allow all the options in the signalling.
3 Conclusion
In this document, we discussed the backwards compatibility in multiple TB scheduling topic and made the following observations and proposal:
Observation1: UEs supporting multiple TBs scheduling can receive SC-MTCH scheduled with the multiple TB scheduling mechanism.

Observation2: UEs not supporting multiple TBs scheduling cannot receive SC-MTCH scheduled with the multiple TB scheduling mechanism.
Observation3: Transmitting the same session with two different scheduling mechanisms increases the resource usage or decreases the scheduling flexibility but can avoid backwards compatibility problem.

Observation4: Session specific scheduling benefits both UEs and eNB in terms of scheduling and power efficiency but cannot avoid backwards compatibility problem.

Proposal: RAN2 to allow all the options in the signalling.
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