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1. Introduction

In Seville, some progress was made on the transport block size signaling [1]. It was agreed that the RB allocation and the MCS can be explicitly signaled and the transport block size is inferred from the MCS and RB allocation. A 5-bit MCS field is currently the working assumption and signaling optimization of RV and NDI fields along with MCS is FFS. This document discusses the options suggested for the RV, NDI and MCS tables on the reflector. 

Table 1. Options for NDI and RV signaling. 
	Option
	NDI + RV Signaling option
	Overhead
	Toggle NDI bit ?

	1 
	Separate signaling of 1 bit NDI and 2 bits RV (same as HSPA)
	3 bit 
	Yes

	2 
	No explicit NDI, 2 bit RV with RV=0 indicating "new transmission" and RV>0 retransmission
	2 bit 
	Not applicable

	3
	Separate signaling of 1 bit NDI, Implicit RV signaled by reserving some entries in the MCS/TB table index
	1-bit
	Yes

	3A
	Separate signaling of 1 bit NDI, 1-bit for explicit RV signaling, and implicit RV signaling by reserving some entries in the MCS/TB table index
	2-bit
	Yes

	4
	Both NDI and RV signaled by reserving entries in the MCS/TB index. 
	0 bit
	Not applicable


In Options 3 (and 3A), the reserved entries in the MCS/TB table should also indicate the modulation symbol (MS) to be used.  This can be done by using the reserved entries for both implicit RV and MS signaling (similar to [3]) or simply use the reserved entries for implicit RV signaling and not allowing change of MS on retransmissions. 
An example of a 32-entry MCS/TB table with 4 reserved entries for implicit RV signaling is shown in [4].
2. Discussion

Out the four options listed above, Option 4 seems most attractive from the overhead perspective, but its main drawback is that it requires reliable DTX detection capability at eNB for all scenarios. Note that it was pointed out on the reflector that DTX detection may be difficult in selected LTE cases. Similarly, Option 2 (very similar operation as Option 4) also requires reliable DTX detection at the eNB (see [2] and reference therein for error case analysis). 

An explicit NDI bit provides robust operation irrespective of the DTX detection quality (even absence of DTX detection) at the eNB. As captured in the way forward document [1], the handling of retransmissions and error cases is solved by using an explicit NDI. It is proposed to use an explicit NDI bit in the downlink.  

Since explicit NDI bit facilitates signaling protocol robustness, the control signaling overhead can be further reduced via implicit RV signaling (and modulation symbol signaling) by reserving some entries in the MCS/TB table index. Therefore, it is proposed that Option 3 be chosen for downlink. If an additional overhead bit is deemed necessary, an enhanced Option 3 (Option 3A, described below) can be considered that allows one additional bit for explicit RV signaling. 
With Option 3 and 5-bit MCS table with some reserved entries (e.g., 4 entries, one per RV) for implicit RV signaling, the eNB operation can be described as follows.
· Case 1: The eNB chooses implicit RV signaling when it is confident (based on DTX detection mechanism and its quality) that the UE has already received the transport block size (TBS) information from a previous transmission. 
· Case 2 : If the DTX detection is not possible (or unreliable), then the eNB will always (on first and subsequent transmissions) choose one of the remaining 28 MCS states with RV0 – in this case, the UE uses the MCS + RB allocation to determine the TBS. In this case, the eNB can use only one RV (RV0) (Chase combining as mentioned in [5],) 
If for the case 2, one RV choice (or Chase combining) is deemed insufficient, Option 3A is suggested which includes an additional RV bit to allow the eNB to use either one of two RVs (RV0 and another RV) but keep the modulation symbol (MS) unchanged on retransmissions. Clearly, adding 2 RV bits to Option 3 is very similar to Option 1 which doesn’t save any control signaling bits. 
In HSDPA not every transmission is self-decodable.  That is, when the TBS ='111111' is used, information is required from the previous scheduling assignment. Thus, the HSDPA signaling provisioned for allowing both self-decodable and non-self-decodable grants, and a similar provisioning is expected for LTE signalling. Thus Option 3 (and 3A) that allows both self-decodable and non self-decodable grants is a suitable choice for LTE.

Since Option 3 has an explicit NDI bit, it can be reused for the uplink also. Implicit RV signaling via Option 3 or 3A can also be extended to the two codeword case on the downlink to reduce the number of control signaling bits.
3. Conclusions

An explicit NDI bit provides robust operation irrespective of the DTX detection quality (even absence of DTX detection) at the eNB and therefore it is proposed that Option 3 that has an explicit NDI bit be adopted for downlink. If an additional overhead bit is deemed necessary, Option 3A with one additional bit for explicit RV signaling should be considered. 
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