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1 Introduction
In this contribution, we discuss two remaining issues on eMTC. 
2 Discussion
Frequency hopping of paging PDSCH
In RAN1#82bis meeting, configuration of FH for paging was agreed as follows [1].
Agreement:
· Configuration of frequency hopping 

· for paging M-PDCCH and MTCSIBx is in a cell-specific manner

· For paging, FFS the corresponding PDSCH

In SIB1-BR, the following IE was introduced for paging MPDCCH and SI FH activation/deactivation based on RAN1’s LS [2].
si-HoppingConfigCommon-r13



ENUMERATED {on,off}
	si-HoppingConfigCommon

Frequency hopping activation/deactivation for BR versions of SI messages and MPDCCH of paging.


It is for FH on/off for MPDCCH of paging while it is not clear if frequency hopping can be configured for paging PDSCH. Given that the DL FH parameters including number of NBs for FH, DL hopping intervals and hopping offset are optional, and there is no rule defined for paging PDSCH FH as that for SIB1-BR, we do not think frequency hopping should be always used for paging PDSCH. Then there are two possible understandings.
1. Frequency hopping is never used for paging PDSCH.

2. Frequency hopping for paging PDSCH is activated/deactivated by the same IE as that for paging MPDCCH, i.e. si-HoppingConfigCommon-r13.
If the first understanding is agreed, it is proposed to adopt the following text proposal in 36.211 to clarify that frequency hopping is never used for paging PDSCH. Otherwise if the second understanding is agreed, it is proposed to send an LS to RAN2 to modify the field description of si-HoppingConfigCommon-r13, e.g. by changing MPDCCH to MPDCCH/PDSCH.
--------------------------------------------- Text proposal for understanding #1------------------------------------------------
6.4.1
Physical downlink shared channel for BL/CE UEs

For BL/CE UEs, if the PDSCH is not carrying SIB1-BR the PRB resources within the narrowband 
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 for PDSCH transmission in the first subframe are obtained from the DCI as described in clauses 5.3.3.1.12, 5.3.3.1.13, and 5.5.1.3.14 in [3], or provided by higher layers. The PDSCH is transmitted with 
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 consecutive subframes, including invalid subframes where the the PDSCH transmission is postponed.  
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If the PDSCH transmission is associated with P-RNTI or frequency hopping is not enabled for PDSCH, the PDSCH repetitions are located at the same PRB resources in the same narrowband 
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if frequency hopping is enabled for PDSCH, the PDSCH shall be transmitted in subframe 
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 within the  
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 consecutive downlink subframes using the same PRB resources within each narrowband
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where 
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 is the absolute subframe number of the first downlink subframe intended for PDSCH and 
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 are cell-specific higher-layer parameters. For PDSCH carrying SI other than SIB1-BR, If interval-DlHoppingConfigCommonModeB is signalled in SIB1-BR, then the frequency hopping granularity 
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 is set to interval-DlHoppingConfigCommonModeB; Otherwise, 
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 is set to interval-DlHoppingConfigCommonModeA signalled in SIB1-BR.

------------------------------------------------------ End of Text proposal -----------------------------------------------------

Proposal 1: Clarify the understanding of frequency hopping for paging PDSCH.

PUCCH starting offset
The following agreements were made on PUCCH format 1a resource derivation.
RAN1#83 agreement:
· Implicit resource derivation for PUCCH format 1a is based on associated MPDCCH 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)

The PUCCH format 1a resource derivation for FDD and TDD are defined in 36.213 10.1.2.1 and 10.1.3.1 respectively. Taking FDD as an example, the following is defined where starting offset 
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 for MPDCCH-PRB-set [image: image15.wmf]q

 is configured by the higher layer parameter n1PUCCH-AN-InfoList-r13 for the corresponding CE level.
	· for a PDSCH transmission indicated by the detection of a corresponding MPDCCH, or for an MPDCCH indicating downlink SPS release (defined in subclause 9.2) where subframe 
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 is the last subframe in which the PDSCH is transmitted, the UE shall use 

· if MPDCCH-PRB-set [image: image17.wmf]q

is configured for distributed transmission
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· if EPDCCH-PRB-set [image: image19.wmf]q

is configured for localized transmission
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for antenna port [image: image21.wmf]0
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 is the number of the first ECCE (i.e. lowest ECCE index used to construct the MPDCCH) used for transmission of the corresponding DCI assignment in MPDCCH-PRB-set [image: image23.wmf]q

, [image: image24.wmf]ARO

D

 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding MPDCCH as given in Table 10.1.2.1-1, 
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 is configured by the higher layer parameter n1PUCCH-AN-InfoList-r13 for the corresponding CE level, [image: image27.wmf]q
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 is given in subclause 6.8A.1 in [3] where the same [image: image29.wmf]q
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 value is used for each subframe containing a repeat of a MPDCCH transmission, [image: image30.wmf]'
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 is determined from the antenna port used for localized MPDCCH transmission which is described in subclause 6.8A.5 in [3].


The corresponding IE indicating starting offsets of PUCCH resource(s) per CE level is as follows.

N1PUCCH-AN-InfoList-r13 ::= SEQUENCE (SIZE(1..maxCE-Level-r13)) OF INTEGER (0..2047)
	n1PUCCH-AN-InfoList
Starting offsets of the PUCCH resource(s) indicated by SIB1-BR. The first entry in the list is the starting offset of the PUCCH resource(s) of CE level 0, the second entry in the list is the starting offset of the PUCCH resource(s) of CE level 1, and so on. If E-UTRAN includes n1PUCCH-AN-InfoList, it includes the same number of entries as in prach-ParametersListCE. See TS 36.213 [23].


PUCCH resource for Msg 4 can be determined based on the selected PRACH CE level. However, for RRC_CONNECTED UEs, CE mode is used instead of CE level. It is not defined how to determine CE level of PUCCH resource(s) for RRC_CONNECTED UEs. There are the following possible solutions.
1. UE always assumes the CE level used for the last PRACH attempt during the random access.
2. UE determines CE level of PUCCH resource(s) based on the configured number of PUCCH repetitions, i.e. the level which pucch-NumRepetitionCE-Msg4 corresponding to is the same as configured pucch-NumRepetitionCE-format1. Note this solution implies some restriction on RRC configuration.
3. Define the association of CE mode and CE level of PUCCH resource(s).

Proposal 2: Clarify how RRC_CONNECTED UE derives CE level of PUCCH resource(s).
3 Conclusions

In this contribution, we discuss two remaining issues on eMTC with the following proposals.

Proposal 1: Clarify the understanding of frequency hopping for paging PDSCH.

Proposal 2: Clarify how RRC_CONNECTED UE derives CE level of PUCCH resource(s).
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