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1. Introduction
In RAN1 #82bis the following agreements and working assumptions were reached

Agreement:
· For DL cross-subframe scheduling Case 1 without repetition and with repetition, PDSCH (new and re-transmissions) starts from the second valid downlink subframe after the end of the corresponding transmitted M-PDCCH with the given repetition level

· FFS whether there is impact of UL scheduling for HD-FDD and if so, how, etc.

Agreement:
· For HD-FDD, FD-FDD, and TDD, if the UE is operating with medium-to-large coverage enhancement 

· UE is expected to support no more than N=2 DL HARQ processes to receive unicast PDSCH

· UE is expected to support no more than M=2 UL HARQ processes to transmit PUSCH

· PDSCH HARQ operation for LC/CE UEs is asynchronous and adaptive 

· This is the same as in legacy operation

· Working assumption: PUSCH HARQ operation for LC/CE UEs is synchronous

· FFS adaptive and/or non-adaptive PUSCH HARQ retransmission for LC/CE UEs

Working assumption:

· For PUSCH/PUCCH, when frequency hopping is used, frequency hopping occurs between 2 narrowbands

Agreement:

· For M-PDCCH/PDSCH, when frequency hopping is used, frequency hopping occurs between:

· a per cell configurable number of narrowbands of 2 or 4

· At least adaptive PUSCH HARQ retransmission is supported for LC/CE UEs

· FFS whether to also support non-adaptive PUSCH HARQ retransmission

In this document we present our views on different aspects of time-frequency relationship between physical channels.
2. HARQ / Scheduling timing for uplink
The current working assumption of synchronous PUSCH HARQ operation require some non-trivial changes to the HARQ ID determination. In Rel-12 the bundle size of PUSCH was semi-statically configured, so obtaining a formula to determine the HARQ ID was simpler. In Rel-13, the bundle size for PUSCH and MPDCCH can be dynamic, and for example the initial transmission and retransmissions could have different bundle sizes for both channels. Thus, it does not seem trivial to extend the HARQ ID determination to this dynamic bundle length case. For example, by changing the bundle size of MPDCCH we can vary the starting subframe of PUSCH. If we determine the HARQ ID based on the starting subframe of PUSCH (e.g., the HARQ ID changes every subframe), then there is small flexibility for scheduling, at least for Mode B (large coverage case). 
In the MPDCCH(PUSCH timing, the absolute time reference is given by MPDCCH starting subframe. All other subframes (e.g. starting SF for PUSCH, end SF for MPDCCH) depend on the dynamic bundle size of PUSCH and MPDCCH. Thus, at least for the enhanced coverage case, the HARQ ID should be determined based on the MPDCCH occasion. For example, if we monitor MPDCCH with R={4,8,16}, then the HARQ ID would change every 16 SF: PUSCH scheduled in SF [0,15] and [32,47] would belong to HARQ #10, and PUSCH scheduled in SF [16,31] would belong to HARQ #1.

In this case, there is no fixed timing between the end of PUSCH transmission and the HARQ feedback: this feedback will be received in the next MPDCCH occasion corresponding to the same HARQ process. Additional details are required to treat the case of SPS, maximum number of retransmissions (mainly RAN2 impact).

Proposal 1: At least for mode B, the HARQ ID of PUSCH is determined based on the MPDCCH occasion in which it is scheduled.
Proposal 2: There is no fixed timing between end of PUSCH and HARQ ACK/NAK feedback. Feedback is provided in the next MPDCCH occasion corresponding to the same HARQ process. If no ACK is received, then the process is suspended.
3. Bundle size determination

It is currently agreed that the repetition level for unicast PDSCH/PUSCH is dynamically indicated based on a set of values from higher layers. This bundle size determination is especially important when UE are operating in a time-varying environment, such that higher repetition levels may be needed if the radio conditions of a UE get worse. For example, consider a UE operating in 10dB CE level. The UE may use a bundle size of X, but if the channel gets worse because of fading, the UE might need a bundle size of 2X. This is especially useful for cases like triggering an RRC reconfiguration to move a UE to a higher coverage enhancement level. In such a case, the corresponding MPDCCH scheduling the PDSCH may also require a higher bundle level. Therefore, at least for PDSCH, it is important to create some dependency between the bundle size of PDSCH and that of MPDCCH.

A possible implementation is as follows: there is a 1-bit field in DCI named BundleSize. The UE is monitoring MPDCCH with aggregation level 24 (6 RB) and repetition levels 2 and 4. The bundle size determination can be performed by using the following table:

	MPDCCH repetition level
	BundleSize field (1 bit)
	Bundle size of PDSCH

	2
	0
	10

	2
	1
	20

	4
	0
	40

	4
	1
	60


Thus, the main idea is that the BundleSize field is interpreted in a different way depending on the repetition level of the decoded MPDCCH. In the DCI email discussion it was proposed by some companies to have 8 possible PDSCH bundle sizes. As it is unlikely that the eNB uses the smallest MPDCCH repetition level with the largest PDSCH bundle size, it might be useful to link these two values together in order to reduce the DCI size.
Proposal 3: The bundle size at least for unicast PDSCH is derived from the MPDCCH repetition level and a field in DCI (e.g. 8 values are derived from MPDCCH repetition level + 2 bits).
4. Summary

Proposal 1: At least for mode B, the HARQ ID of PUSCH is determined based on the MPDCCH occasion in which it is scheduled.

Proposal 2: There is no fixed timing between end of PUSCH and HARQ ACK/NAK feedback. Feedback is provided in the next MPDCCH occasion corresponding to the same HARQ process. If no ACK is received, then the process is suspended.
Proposal 3: The bundle size at least for unicast PDSCH is derived from the MPDCCH repetition level and a field in DCI (e.g. 8 values are derived from MPDCCH repetition level + 2 bits).
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