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Introduction
In [1] and [2], we summarize our comments on eMTC TS36.211 CR and TS 36.213 CR. This document discusses following:
- resource mapping of aggregation level 24
- ECCE index and related PUCCH resource indication
- PRB-pair indication of 2+4 PRB sets.
Discussion
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]The resource mapping of aggregation level 24 
The resource mapping of aggregation level 24 was agreed as following.
	RAN1#83 agreement:
For aggregation level 24, the resource mapping is frequency first, time second over 6 PRBs.




Our understanding of the agreement is shown in Figure 1. RE mapping of 24 ECCEs is not related to location of 4PRB set and 2PRB set in a narrowband. The mapping to resource elements  is in increasing order of first the index k and then the index l, starting with the first slot and ending with the second slot in a subframe.

[image: ]
Figure 1 Frequency first mapping
The RE mapping of 24 ECCEs and the RE mapping of 16ECCEs in 4 PRB set / 8ECCEs in 2 PRB set are different order. Then UE doesn’t misunderstand aggregation levels of the transmitted DCI.
However, the current draft text could be interpreted that aggregation level 24 is realized by each PRB-set of 2 and 4 as shown in Figure 2. 

[image: ]
Figure 2 PRB set first mapping
In order to avoid such interpretation, some clarification that 24 ECCEs are realized by over 6 PRBs would be necessary. 
Proposal 1: “For aggregation level 24, the resource mapping is frequency first, time second over 6 PRBs.” should be reflected in the next revision.

ECCE index for 2+4 PRB set and related PUCCH resource indication

In PUCCH agreement, one starting offset is defined for each CE level. There is no PRB set dependent offset.
	RAN1#83 agreement:
· Implicit resource derivation for PUCCH format 1a is based on associated M-PDCCH for both CE mode A and mode B.
· PUCCH resource determination is according to:
· RRC indicates a starting offset which is defined within the whole system bandwidth; narrowband of PUCCH is implicitly determined from the starting offset; One starting offset can be defined for each CE level (or per narrowband)

· ARO for CE mode B is according to:
· 2-bit ARO, the same as that of EPDCCH, is defined for CE mode B.



In EPDCCH, [image: ] is the number of ECCEs in EPDCCH-PRB-set [image: ] of subframe [image: ]. For MPDCCH, following is captured.
	

Each MPDCCH-PRB-set consists of set of ECCEs numbered from 0 to  where  is the number of ECCEs in MPDCCH-PRB-set [image: ] of subframe [image: ]. 



Therefore, in case of 2+4 PRB set, ECCE number is from 0 to 23. However, 2+4 PRB set can be also monitored for each 2PRB set and 4PRB set. We need to clarify how 2PRB set and 4PRB set are indexed. We see two approaches.
· Concatenated ECCE index between 2PRB set and 4 PRB set
2 PRB set has ECCE#0 to ECCE#7 and 4 PRB set has ECCE#8 to ECCE#23. To define 4 PRB set first is also possible but it increases the PUCCH resource usage by more ECCE index consumption. Therefore, we described 2 PRB set first.
In this scheme, PUCCH corresponding to 2 PRB set and PUCCH corresponding to 4 PRB set use different resource automatically. ARO further modifies the collision among different PUCCH. 
· Same ECCE index to 2 PRB set and 4 PRB set
2 PRB set has ECCE#0 to ECCE#7 and 4 PRB set has ECCE#0 to ECCE#16.
In this scheme, PUCCH corresponding to 2 PRB set and PUCCH corresponding to 4 PRB set are collided. Therefore, the network always uses ARO in order to avoid the collision.
Our view is concatenated ECCE index between 2 and 4 PRB set is natural behaviour in order to further have the flexibly of ARO usage. Therefore, we propose to conclude concatenated ECCE index between 2 and 4 PRB set.

Proposal 2: Concatenated ECCE index between 2 and 4 PRB set is used when 6 PRB set is configured. It means 2 PRB set has ECCE#0 to ECCE#7 and 4 PRB set has ECCE#8 to ECCE#23. 


In addition, the slide 2 of R1-157886 proposed following.
	Slide 2 of R1-157886 
· For PUCCH resource determination, nECCE numbering is following:
· When 24 eCCEs are detected by UE, it uses nECCE = 0 of 4 PRB-set.



When this was discussed in RAN1#83, we got the comment that this proposal is automatically clear in the editor CR. Then no need of the explicit agreement. On the other hand, seeing the current CR, we think this aspect is not so obvious. 

Proposal 3: “When 24 eCCEs are detected by UE, it uses nECCE = 0 of 4 PRB-set.” should be captured.

PRB-pair indication for 2+4 PRB set
For CSS for RAR and SS for Msg3 retx/msg4, the mapping was agreed as following. But for 2+4 PRBs with unicast case, it was not agreed as fixed locations. On the other hand, current draft is described as fixed PRB locations. Therefore, we think the current draft is not in line with the agreement. Our understanding is similar to 2 PRB set case and 4 PRB set case, single resourceBlockAssignment-r13 is signalled for 2+4 PRB set according to.
	RAN1#83 agreement:
· For CSS for Paging, an M-PDCCH transmission always assumes all the 6 PRBs using distributed transmission
· For CSS for RAR, and SS for Msg3 retx/Msg 4
· A UE is required to monitor an M-PDCCH transmission assuming all the 6 PRBs using distributed transmission
· The UE is also required to monitor the following decoding candidate with distributed transmission:
· One corresponding to 4 PRBs {0, 1, 2, 3}
· Another corresponding to 2 PRBs {4, 5}



The method discussed when to signal one set of the configuration was agreed was following. In case 2+4, one parameter of resourceBlockAssignment-r13 is signalled for 2 (or 4) PRB set. The remaining 4 (or 2) is implicitly determined as the remaining PRBs not signalled in resourceBlockAssignment-r13.
The merit of flexible assignment is that both continuous PRB set location and distributed PRB set location are supported. For contiguous PRB-set location, it is useful the PRB position is aligned with RBG boundary of legacy UEs in order to reduce possibility of blocking RBGs by MPDCCH. For non-contiguous PRB-set location, two PRB-sets are located on distributed PRB positions in a narrowband in order to obtain frequency diversity gain. One example configuration is shown in Figure 3. The frequency diversity gain in a narrowband is evaluated in [3] and there is diversity gain within narrowband.

	PRB#
	Contiguous PRB-sets location
	Non-contiguous PRB-sets location

	#5
	PRB-set size=2
	PRB-set size=2

	#4
	
	

	#3
	
	PRB-set size=4

	#2
	PRB-set size=4
	

	#1
	
	PRB-set size=2

	#0
	
	PRB-set size=4


[bookmark: _Ref442264188]Figure 3 Contiguous and non-contiguous PRB-sets location

Proposal 4: “2+4 indication is only one set of the signalling of resourceBlockAssignment-r13” is captured in the editor CR.

Conclusion
In this contribution, we discussed remaining issues on 24 ECCEs RE mapping. We propose following:
Proposal 1: “For aggregation level 24, the resource mapping is frequency first, time second over 6 PRBs.” should be reflected in the next revision.
Proposal 2: Concatenated ECCE index between 2 and 4 PRB set is used when 6 PRB set is configured. It means 2 PRB set has ECCE#0 to ECCE#7 and 4 PRB set has ECCE#8 to ECCE#23. 
Proposal 3: “When 24 eCCEs are detected by UE, it uses nECCE = 0 of 4 PRB-set.” should be captured.
[bookmark: _GoBack]Proposal 4: “2+4 indication is only one set of the signalling of resourceBlockAssignment-r13” is captured in the editor CR.
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