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1 Introduction
RAN1#76 made some progress with respect to MCS/CQI/TBS table design as following:
	Agreement:
· CQI table

· Support SE in the entire range from X1 bps/Hz to X2 bps/Hz
· Down-sample low CQI entries by removing Y1 entries, and add Y1 new entries for 256QAM region with even spacing
· Note: One company (Panasonic) express a concern that test and implied spec change is unnecessary high

· CQI  #0 to be equaled to out of range

· Switching point of 64QAM and 256QAM should be CQI Z (Z=14 or 15 in the existing table)

· FFS the positions of the CQI entries in the Rel-12 CQI table – to be decided between the following two options
· Option1: order the CQI indices according to the spectral efficiencies
· Option2: keep the CQI indices the same for the common CQIs between Rel-8 and Rel-12 CQI table
· Modulation and TBS index table

· Definition of N (N=3 or 4) reserved entries for adaptive retransmission 

· Modulation and TBS table design should provide the support of all the VoIP TBS at least for Format 1A, FFS for Format 2x
· The need of overlapping spectral efficiency of different modulations is  FFS
· FFS the position of Modulation and TBS entries in the Rel-12 Modulation and TBS table
· TBS table

· Reuse as many as possible of current TBS entries with up to around [2%] average padding aligned with Rel-10 design
· Define overhead assumption(s) (REs/PRB) for PDSCH 

· Working assumption: Use [120 REs] per PRB for all new spectral efficiencies except for the highest spectral efficiency

· FFS: Overhead assumption for the highest spectral efficiency
· The new transport block sizes introduced in the specification should follow the Rel-8 principle of QPP size alignment


In this contribution, we discuss some of FFS points from the previous RAN1 meeting.
2 Positions of CQI/MCS entries
Two options are available for the positions of the CQI/MCS entries in the Rel-12 CQI/MCS table: 
· Option 1: Order the CQI/MCS indices according to the spectral efficiencies

· Option 2: Keep the CQI/MCS indices the same for the common CQI/MCSs between Rel-8 and Rel-12 CQI table
Figure 1 shows the illustration of each option from the CQI table perspective.
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Figure 1: Illustration of new entry position - option 1 and 2 (CQI table perspective)
As concluded in the TR36.872 for standards impacts of supporting 256QAM, higher layer signalling would be used to configure CQI/MCS table and/or 256QAM. Then, during the transition period between Rel-8 table and Rel-12 table, eNB and UE may have different understanding of the table usage. Option 2 is proposed to resolve this misunderstanding once the common entry between Rel-8 and Rel-12 table is signalled in this transition period.
The potential of option 2 depends on the length of transition period. In RRC specification [1], we can find a reference value, i.e. RRC procedure delay. Figure 2 shows the definition of RRC procedure delay. It is the time duration from the end of reception of the E-UTRAN -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> E-UTRAN response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation). In [1], the UE performance requirements for RRC connection reconfiguration are 15ms for the couple of cases (e.g. radio resource configuration, measurement configuration, and intra-LTE mobility) and 20ms for the case of Scell addition/release.
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Figure 2: Illustration of RRC procedure delay (TS36.331) 

For CQI reporting, periodic CQI reporting time instances may fall within the concerned transition period whereas eNB can avoid triggering aperiodic CQI reporting during that time period. For option 1, if the UE completes the RRC processing earlier than the specified requirement (it depends on the UE implementation), then the UE can perform the periodic CQI reporting according to the new table within this transition period. This incurs the ambiguity problem between the UE and the eNB because the eNB does not aware of the actual RRC processing completion time point of the UE. If the CQI reporting periodicity is configured to be quite frequent for the UE, the probability of ambiguity would increase. The overall impact depends on the CQI reporting periodicity, UE processing capability, etc. On the other hand, if option 2 is applied, the UE can report CQI index among the common entry between Rel-8 and Rel-12 table without ambiguity problem even during the transition time period. 
In general, similar analysis as above would be applicable for the case of MCS indication. In addition, from the signalling perspective, the ambiguity issue would be addressed by restricting DCI format 1A for Rel-8 MCS table only.
Observation:

· With option 1, the ambiguity problem during the transition period may happen for periodic CQI reporting. The overall impact depends on the CQI reporting periodicity, UE processing capability, etc. In case of aperiodic CQI reporting and MCS indication, the ambiguity can be avoided by eNB scheduling. 

· With option 2, the ambiguity problem (aperiodic/periodic CQI reporting, MCS indication) does not happen once the common entry between Rel-8 and Rel-12 table is signalled during the transition period. 

As pointed out during RAN1#76, Option 2 does not match with current CQI definition. According to current CQI definition, UE shall derive the highest CQI index between 1 and 15 in the CQI table which satisfies PDSCH BLER not exceeding 0.1. However, Option 2 with current CQI definition may cause the UE to report e.g. CQI index corresponding to 16QAM even though the UE measurement identifies 256QAM is supportable. This is because CQI index for 16QAM is higher than the one for 256QAM as exampled in Figure 1. Therefore, Option 2 requires modification of current CQI definition. For example, the modification may be “the UE shall derive the CQI index corresponding to the highest spectral efficiency…”
Observation: Option 2 requires modification of current CQI definition.
Proposal: It is proposed to take into account above observations to decide between option 1 and option 2.
3 Reserved entries for adaptive retransmission (N = 3 or 4)
For modulation and TBS index table, the reserved entries (N = 3 or 4) for adaptive retransmission should be defined. N = 4 is straightforward at the cost of reserving one more entry for retransmission. In case of N = 3, it can save one entry in Rel-12 modulation and TBS index table. However, not all modulation schemes can be indicated for retransmission at a given subframe. Compared with CQI table (16 entries), the modulation and TBS index table has more room (32 entries) for modification to accommodate 256QAM associated entries. Therefore, it is proposed to have N = 4.
Proposal: Introduce one additional entry for 256QAM adaptive retransmission (i.e. N = 4) in Rel-12 modulation and TBS index table.
4 Common MAC PDU sizes: VoIP, RAR, TCP ACK
Common MAC PDU sizes including BSR, Random access response, TCP ACK, VoIP, etc. are taken into account for Rel-8 TBS design [2]. As we have agreed to support all the VoIP TBS at least for DCI format 1A, the remaining question is whether or not to support the TBS corresponding to e.g. RAR and TCP ACK. 
Proposal: Discuss whether or not to support the TBS corresponding to e.g. RAR and TCP ACK for Rel-12 modulation and TBS index table.
5 Conclusion
In conclusion, we have following observations and proposals:
Positions of CQI/MCS entries 

Observation:

· With option 1, the ambiguity problem during the transition period may happen for periodic CQI reporting. The overall impact depends on the CQI reporting periodicity, UE processing capability, etc. In case of aperiodic CQI reporting and MCS indication, the ambiguity can be avoided by eNB scheduling. 

· With option 2, the ambiguity problem (aperiodic/periodic CQI reporting, MCS indication) does not happen once the common entry between Rel-8 and Rel-12 table is signalled during the transition period.
· Option 2 requires modification of current CQI definition.
Proposal: 

· It is proposed to take into account above observations to decide between option 1 and option 2.
Reserved entries for adaptive retransmission (N = 3 or 4)

Proposal: Introduce one additional entry for 256QAM adaptive retransmission (i.e. N = 4) in Rel-12 modulation and TBS index table.
Common MAC PDU sizes: VoIP, RAR, TCP ACK
Proposal: Discuss whether or not to support the TBS corresponding to e.g. RAR and TCP ACK for Rel-12 modulation and TBS index table.
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Annex: Processing delay requirements for RRC procedures (TS 36.331)
Table 3: Processing delay requirements for RRC procedures
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection establishment


	RRCConnectionSetup
	RRCConnectionSetupComplete
	15
	

	RRC connection release
	RRCConnectionRelease
	
	NA


	

	RRC connection re-configuration (radio resource configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (measurement configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (intra-LTE mobility)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection reconfiguration (SCell addition/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
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