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1 Introduction

In this contribution we address some issues for clarification in the eMTC CRs [4]

 REF _Ref442359759 \r \h 
[5].
2 “Number of PUCCH repetitions” for response to Msg4 

In 3GPP RAN1#83, the following agreement was made:
· PUCCH resource for Msg4 uses same handling as PUCCH resource determination associated with regular PDSCH
· Same implicit derivation as regular PDSCH
· No new parameter/field dedicated to Msg4 feedback is introduced
In the RACH process, UE needs to send PUCCH in response to Msg4.  However, this is before UE receives the UE-specific RRC parameter “Number of PUCCH repetitions”. Hence UE does not know what value of “Number of PUCCH repetitions” to use. Additionally, without knowledge of “Number of PUCCH repetitions”, the UE does not know which value of “Starting offsets of the PUCCH resource” to use in deriving PUCCH resource.
There are several options to resolve this issue:

Option A. Based on actual number of repetitions of the PUSCH. That is, “Number of PUCCH repetitions” is derived, via a look-up table, using the “Number of Repetitions for Msg3 PUSCH” field in Random Access Response Grant.

Option B. Based on actual number of repetitions of the MPDCCH. That is, “Number of PUCCH repetitions” is derived, via a look-up table, using the actual number of repetitions of the MPDCCH which scheduled Msg4.
Option C. Based on the maximum number of repetitions of the MPDCCH. That is, RMPDCCH, RAR,max is used to look-up “Number of PUCCH repetitions” for response to Msg4. RMPDCCH, RAR,max is the max number of repetitions of the MPDCCHs which schedules RAR/ Msg4.
Option D. Based on actual number of repetitions of the PDSCH carrying RACH Msg4. That is, “Repetition number” field contained in either DCI format 6-1A or format 6-1 B, where DCI format 6-1A is used for PRACH CE level 0 and 1, and DCI format 6-1B is used for PRACH CE level 2 and 3.
Among the Options above, Option A is preferred, since PUSCH is likely to experience similar channel condition as PUCCH, while Option B/C/D experience downlink channel condition. 
Furthermore, Option A can be combined with the PRACH CE level chosen by the UE. That is, define “Number of PUCCH repetitions” for response to Msg4 according to the PRACH CE level used in the last PRACH attempt. For (a) PRACH CE level 0 or 1, use number of repetitions according to CE mode A; and for (b) PRACH CE level 2 or 3, use number of repetitions according to CE mode B. 

One example is shown below:
For PRACH CE level 0 or 1:

	Max Number of repetitions of PUSCH in CE Mode A
	“Number of PUCCH repetitions” for PUCCH in response to Msg4

	Max number of repetitions of PUSCH = 8, actual number of repetitions of PUSCH carrying Msg 3 is either 1 or 2
	1

	Max number of repetitions of PUSCH = 8, actual number of repetitions of PUSCH carrying Msg 3 is either 4 or 8
	2

	16
	4

	32
	8


For PRACH CE level 2 or 3:

	Max Number of repetitions of PUSCH in CE Mode B
	“Number of PUCCH repetitions” for PUCCH in response to Msg4

	192, 256
	4

	384, 512
	8

	768, 1024
	16

	1536, 2048
	32


Proposal:

· Use the “Number of Repetitions for Msg3 PUSCH” field in Random Access Response Grant to look up the “Number of PUCCH repetitions” for response to Msg4.
3 Conclusions
In this contribution we discussed PUCCH issues for eMTC UE. Based on the discussion, we have the following proposals.

Proposal:

· Use the “Number of Repetitions for Msg3 PUSCH” field in Random Access Response Grant to look up the “Number of PUCCH repetitions” for response to Msg4.
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