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Discussion and Decision
1
Introduction
At RAN1 #81 meeting, it was agreed that

· For UEs in coverage enhancement, the repetition level for at least unicast PDSCH/PUSCH is dynamically indicated based on a set of values configured by higher layers

· Note: the configuration can be explicit or implicit

· FFS: Use of different RVs or transmitting code bits of a TB across subframes for the repetitions

· Note: any previous agreements on RV still hold

· The dynamic signaling is via:

· Option 1: existing field in DCI 
· Option 2: A new field in DCI dedicated to provide the number of repetitions
Based on the agreements, we give detailed solutions on how does eNB indicate the PDSCH/PUSCH repetition level to UEs. 
2
Discussion
As was agreed, there is a set of values that are explicitly or implicitly configured by higher layers, and the repetition level (number of repetitions) is dynamically indicated based on such set of values. The remained issues are how eNB configure a set of repetition values to UE and how to dynamic indicate the number of repetitions. 
2.1
How to configure a set of repetition values

Aligned with the agreement, there can be multiple sets of values defined, each of which is corresponding to one specific coverage enhancement requirement or one specific new MCS level (if introduced). Each set contains multiple repetition levels and eNB would configure UE a set index explicitly or implicitly, by which UE gets the configured set of repetition values. 
Proposal 1: Define multiple sets of repetition values, each corresponding to one specific coverage enhancement requirement or one specific MCS level. 
One repetition level in the configured set can indicate the number of repetitions for one or multiple TBS. This implies that multiple TBS candidates are defined for each coverage enhancement requirement or each new defined MCS level [1]. This is in principle different with legacy scheme, where for one resource allocation, only one TBS is defined for one MCS. This difference comes from that for CE UEs, the total amount of resources is decided not only by the allocated resource in each single repeated subframe but also the total number of repetitions. 
The benefits of multiple TBS for one coverage enhancement requirement or one MCS level are, 

· Having bigger TBS is beneficial for big packet transmission, since a full data packet can be transmitted using lower number of scheduling, which leads to lower control overhead, lower time duration of packet transmission and correspondingly lower power consumption.

· Having smaller TBS is beneficial for small packet transmission, since there is no need to add many padding bits for the packet transmission, which also reduces the number of repetitions and correspondingly power consumption.
One example is show in Table.1, where for the configured repetition set S, 4 repetition level {R_s1, R_s2, R_s3, R_s4} are defined. Each repetition level is corresponding to the number of repetitions for 4 TBS values.
Table.1 Repetition level definition

	Repetition set S
	Repetition level
	TBS values
	TBS index

	
	R_s1
	T1
	0

	
	
	T2
	1

	
	
	T3
	2

	
	
	T4
	3

	
	R_s2
	T5
	4

	
	
	T6
	5

	
	
	T7
	6

	
	
	T8
	7

	
	R_s3
	T9
	8

	
	
	T10
	9

	
	
	T11
	10

	
	
	T12
	11

	
	R_s4
	T13
	12

	
	
	T14
	13

	
	
	T15
	14

	
	
	T16
	15


Proposal 2: One repetition level in the configured set indicates the number of repetitions for one or multiple TBS. 
The configuration of a specific repetition level set can be explicitly indicated through RAR, or through UE specific RRC signalling. Alternatively, UE can get the repetition level set implicitly if eNB configure a coverage enhancement requirement or a MCS level. 
Proposal 3: The configuration of repetition level set can be either explicitly indicated, or can be implicitly known by the UE through the configured coverage enhancement requirement or the MCS level. 
2.2
How to indicate the repetition level
As was agreed, based on the configured repetition level set, the dynamic signaling is via, 
· Option1: existing field in DCI 
· Option2: a new field in DCI dedicated to provide the number of repetitions
Since as proposed, there is a mapping between the repetition level and the TBS, it is straightforward to indicate the repetition level through TBS indication. It is noted that in current DCI format 3/3A, the TBS is explicitly indicated to UE. Therefore option1 is what we preferred. 
Proposal 4: eNB can indicate the repetition level to UE through TBS indication. 
3
Conclusion
In this contribution, we proposed solutions for eNB to indicate the PDSCH/PUSCH repetition level to UE. Based on our analysis, the following proposals are made,
Proposal 1: Define multiple sets of repetition values, each corresponding to one specific coverage enhancement requirement or one specific MCS level. 
Proposal 2: One repetition level in the configured set indicates the number of repetitions for one or multiple TBS. 

Proposal 3: The configuration of repetition level set can be either explicitly indicated, or can be implicitly known by the UE through the configured coverage enhancement requirement or the MCS level. 
Proposal 4: eNB can indicate the repetition level to UE through TBS indication. 
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