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1. Introduction
In RAN#75 meeting, new WID on 3GPP V2X Phase 2 [1] was approved to support advanced V2X services in SA1 TR 22.886. The detailed objectives are as follows:

	· Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

· 64QAM;


Also in the previous meeting, options for 64QAM support in PC5 operation were discussed, and the following working assumption and agreements were made : 

	Working Assumption
· Scaling factor is applied to the number of PRBs derived from SCI

· Actual TBS value is derived by using scaled number of PRBs defined by the following equation
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 QUOTE ,N-PRB-'.  is the original total number of allocated PRBs according to 7.1.6 from 3GPP 36.213 LTE R14.

· No new TBS values are introduced.
Agreement
· TBS scaling factor value is equal to 
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Agreement
· Agree to use reserved bit(s) in SCI format to indicate R15 PSSCH transmission format/features
· Further discuss whether it is needed to separately indicate specific features (e.g. rate-matching, 64-QAM support) or transmission format


2. Discussion
2.1. Determination of TBS with scaling factor
In last meeting, we discussed about a scaling factor, and we made agreement for scaling factor of 0.8. Also, we made a working assumption where it will be applied. We think scaling factor is multiplied by allocated resource block (RB) to find effective RB like working assumption. We may be familiar it since it is already applied in LTE TDD DwPTS and ending subframe for DL LAA. If scaling factor is used to get new TBS values, it will make a lot of standardization work and time for unclear performance benefit. Therefore, confirm working assumption made in RAN1#92bis as agreement. 
Proposal 1: Confirm working assumption made in RAN1#92bis as agreement.
2.2.  About additional MCS indices in ‘Modulation and TBS index table’ 
When we check TBS determination procedure in [2], Modulation and TBS index table 2 can be found which cover higher modulation order, 
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= 8. Also, there is a TBS table(Table 7.1.7.2.1-1 in [2]) which is corresponding to table 2. To avoide making a new TBS size, we can utilize theses TBS table for deteminating three additional MCS indices to compensate for the loss of spectral efficiency when scaling factor 0.8 is applid. 
Basically, maximum TBS(or spectral efficiency) can be derived with given allocated RB without scaling. For example, let’s assume allocated RB is 10. Then, we can directly find maximum TBS size by TBS table, which is 7480. To ensure this maximum TBS size, TBS indices of reserved field can be chosen from 27~33 in TBS table. If we assume scaling factor is applied in all MCS including reserved field, at least TBS size which increase in proportion of scaling factor from 7480 should be guaranteed. Then, TBS index 33 and corresponding TBS value as Table 1 guarantee legacy maximum TBS size. By this manner, we can choose TBS index 33 as MCS index 31 field, and the others can be uniformly distributed. But, actually, TBS index 27-29 is meaningless since it result in lower spectral efficiency than TBS index 26. Therefore, we propose MCS table for 
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 to R-15 V2X UE as Table 1. 
Table 1: Proposed Modulation and TBS index table for 
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	MCS Index
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	Modulation Order
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	TBS Index
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	29
	6
	31

	30
	6
	32

	31
	6
	33


Proposal 2: Introduce ‘Modulation and TBS index table’ for 
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 as Table 1.
2.3. Indication in SCI format 1
In the RAN1#92bis, we agreed reserved bit(s) in SCI format is used to indicate R-15 PSSCH transmission format/features. We think there is no special reason to separately indicate each specific feature, since supporting both enhancements together to Rel-15 UE can maximize link performance and reduce reserved bit overhead. Therefore, 1 bit on reserved bits can indicate both R-15 rate-matching for last symbol and R-15 new MCS/TBS table. For clarification, R-15 new MCS/TBS table includes applying scaling factor.
Proposal 3: One of reserved bits on SCI format 1 can be used for indicating both R-15 transmission based on rate-matching the last symbol and R-15 new MCS/TBS table.
2.4. PSCCH power boosting
In RAN1 #90, PSCCH power boosting issue was discussed and sent LS [3] to RAN 4 to ask PSCCH power boosting feasibility when 64QAM for PSSCH is used. Regardless of feasibility of PSCCH power boosting, the balanced demodulation performance between PSCCH/PSSCH should be taken into account. The required SNR to decode PSSCH of 64QAM successfully is much higher than that of PSCCH. Even if the PSCCH succeeds in decoding, it is useless if the PSSCH is not decoded. Fig. 1 shows demodulation performance when 3dB PSCCH power boosting is applied or not. For 64QAM, no PSCCH power boosted case (i.e. PSCCH+0dB) has better PSSCH demodulation performance. Therefore, it is desirable that PSCCH power boosting is not applied when 64QAM is used for PSSCH. 
Proposal 4: For 64QAM, 3dB PSCCH power boosting is not applied.  
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Figure 1 demodulation performance for PSCCH and PSSCH (64QAM)

3. Conclusion
In this contribution, we discussed several aspects of 64QAM support in PC5 operation. The discussion can be summarized as follows:

Proposal 1: Confirm working assumption made in RAN1#92bis as agreement.
Proposal 2: Introduce ‘Modulation and TBS index table’ for 
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Proposal 3: One of reserved bits on SCI format 1 can be used for indicating both R-15 transmission based on rate-matching the last symbol and R-15 new MCS/TBS table.
Proposal 4: For 64QAM, 3dB PSCCH power boosting is not applied.
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