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1 Issue #1: Rate matching and modulation
The current text for rate matching in TS 36.212 is as follows (showing a small relevant part):

elseif Nsoft = 19488768, 

if the UE is configured by higher layers with altCQI-Table-1024QAM-r15,
KC = 8/5
elseif the UE is configured by higher layers with altCQI-Table-r12,
KC = 2
else
KC = 8/3
end if.
In this text, it can be seen that the rate matching parameter Kc is determined based on the configured CQI table. In general, for a configuration with a larger CQI table, the Kc will be smaller, thus NIR being larger – otherwise the code rate for higher modulation order would be too high due to limited buffer rate matching. For the case of the new MCS table, the UE can be scheduled (as per current spec) with 1024QAM when the 1024QAM CQI table is not configured.

Additionally, the configuration of the CQI table depends on the UE capability to support the corresponding modulation scheme. For the two highest order modulations, the capability is as follows:

1) For 256QAM, per UE.

2) For 1024QAM, per band of band combination.

In general, an eNB should not schedule a modulation scheme not supported by UE capability, but this is unclear in current specification.
Observation 1: Current specification allows to schedule a UE with 256/1024QAM when the UE is not configured with the CQI table of 256/1024QAM. This creates the following problems:

- Current text in TS 36.212 may lead to wrong rate matching behavior.

- Unclear how UE capability is taken into account for this scheduling.
To solve this issue, we propose the following alternatives:

· Alt1: UE is not expected to be scheduled with a modulation order higher than the configured CQI table. This would mean that a UE should ignore grants with e.g. 256QAM entries if the configured CQI table is 64-QAM
· Alt2: UE is not expected to be scheduled with a modulation order higher than the UE capability. When the UE is configured with alternative MCS table, the UE performs rate matching based on the maximum supported modulation scheme (for that band).

Proposal 1: RAN1 to decide among the following alternatives for modulation enhancements:


Alt1: UE is not expected to be scheduled with a modulation order higher than the configured CQI table.


Alt2: UE is not expected to be scheduled with a modulation order higher than the UE capability

2 Issue #2: SPS

Current procedure for SPS activation/deactivation in TS 36.213 includes only the case of 5-bit MCS table. 
Observation 2: Current procedure for SPS activation/deactivation does not include the case of 6-bit MCS table
In the following, we propose a simple CR to extend this to the 6-bit case:
<Begin TP>
Table 9.2-1: Special fields for Semi-Persistent Scheduling Activation PDCCH/EPDCCH/SPDCCH Validation

	
	DCI format 0
	DCI format 1/1A
	DCI format
 2/2A/2B/2C/2D
	DCI format
 7-0A/7-0B
	DCI format 7-1A/1B/1C/1D/1E/1F/1G

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A
	set to '00'
	N/A

	Cyclic shift DM RS
	set to '000' if present
	N/A
	N/A
	set to '0'
	N/A

	Modulation and coding scheme 
and redundancy version
	MSB is set to '0'
	N/A
	N/A
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
TDD: set to '0000'
	FDD: set to '000'
TDD: set to '0000'
	set to '0000'
	set to '0000'

	Modulation and coding scheme
	N/A
	MSB is set to '0' for 5-bit MCS field, otherwise two MSBs are set to ‘0’
	For the enabled transport block:
MSB is set to '0' for 5-bit MCS field, otherwise two MSBs are set to ‘0’
	-
	-

	Redundancy version
	N/A
	set to '00'
	For the enabled transport block:
set to '00'
	set to '00'
	set to '00'

	TPC command for slot/subslot-PUCCH
	N/A
	N/A
	N/A
	N/A
	set to '00'

	Cyclic Shift Field mapping table for DMRS
	-
	N/A
	N/A
	set to '0'
	N/A


Table 9.2-1A: Special fields for Semi-Persistent Scheduling Release PDCCH/EPDCCH/SPDCCH Validation

	
	DCI format 0
	DCI format 1A
	DCI format 7-0A/7-0B
	DCI format 7-1A/1B/1C/1D/1E/1F/1G

	TPC command for scheduled PUSCH
	set to '00'

	N/A
	set to '00'
	N/A

	Cyclic shift DM RS
	set to '000' if present

	N/A
	set to '0'
	N/A

	Modulation and coding scheme 
and redundancy version
	set to '11111'
	N/A
	N/A
	N/A

	Resource block assignment and 
hopping resource allocation
	Set to all '1's
	N/A
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
 TDD: set to '0000'
	set to '0000'
	set to '0000'

	Modulation and coding scheme
	N/A
	set to '11111' for 5-bit MCS field, otherwise set to ’111111’
	set to '11111'
	set to '11111'

	Redundancy version
	N/A
	set to '00'
	set to '00'
	set to '00'

	Resource block assignment
	N/A
	Set to all '1's
	set to all '1's
	set to all '1's

	TPC command for slot/subslot-PUCCH
	N/A
	N/A
	N/A
	set to '00'

	Cyclic Shift Field mapping table for DMRS
	-
	N/A
	set to '0'
	N/A


<End TP>
Proposal 2: Adopt the TP in Section 2.
3 Summary

In this contribution we treated two remaining issues for modulation enancements. We made the following observations and proposals:
Observation 1: Current specification allows to schedule a UE with 256/1024QAM when the UE is not configured with the CQI table of 256/1024QAM. This creates the following problems:

- Current text in TS 36.212 may lead to wrong rate matching behavior.

- Unclear how UE capability is taken into account for this scheduling.

Proposal 1: RAN1 to decide among the following alternatives for modulation enhancements:


Alt1: UE is not expected to be scheduled with a modulation order higher than the configured CQI table.


Alt2: UE is not expected to be scheduled with a modulation order higher than the UE capability
Observation 2: Current procedure for SPS activation/deactivation does not include the case of 6-bit MCS table

Proposal 2: Adopt the TP in Section 2.[image: image1.png]
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