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1 Introduction
The WID in [1] contains the following objective:

· Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL, for HD-FDD Cat M1 UEs. [LTE-MTC] [RAN1]

Summary of RAN1#103-e discussions: 

[2] Feature Lead Summary [103-e-LTE-Rel17_NB_IoT_eMTC-02]
Moderator (Ericsson)

Agreement

The following working assumption is confirmed

Introduce a new optional UE capability to support 14 HARQ processes

Agreement

The design of the 14 HARQ processes feature accounts for the presence of non-BL/CE UL and DL subframes in the PUCCH non-repetition case.

· FFS: PDSCH scheduling delays

· FFS: HARQ-ACK delays

· FFS: Configurable/dynamic set of PDSCH delays/HARQ-ACK delays

For future meetings:

Companies to further study on the impact of measurement gaps on the 14 HARQ processes feature.

[3] Feature Lead Summary#2 [103-e-LTE-Rel17_NB_IoT_eMTC-02]
Moderator (Ericsson)
Agreement
For the support of 14 HARQ processes, the solution to assign PDSCH scheduling delays should be able to minimize unnecessary waste of subframes derived from the presence of non-BL/CE DL subframes and non-BL/CE UL subframes.

· The following solutions will be further investigated:

· The indication of subframe types for the PDSCH scheduling delay of 7 are:

· 1 BL/CE DL subframe + 1 subframe + 3 [BL/CE UL subframes] + 1 subframe + 1 BL/CE DL subframe.

· 1 subframe + 3 [BL/CE UL subframes] + 1 subframe + 2 BL/CE DL subframes.

· Configurable delays including other values than 2 and 7.

· Other solutions are not precluded.

Agreement
For the support of 14 HARQ processes, the solution to assign HARQ-ACK delays should aim to maximize the number of HARQ processes that can be scheduled in presence of non-BL/CE DL subframes and non-BL/CE UL subframes.

· Different percentages of presence of non-BL/CE subframes can be analyzed as to represent typical scenarios and determine which HARQ-ACK delays should be included.

[4] Feature Lead Summary#3 [103-e-LTE-Rel17_NB_IoT_eMTC-02]
Moderator (Ericsson)

Summary of RAN1#104-e discussions: 

[5] Feature Lead Summary [104-e-LTE-Rel17_NB_IoT_eMTC-02] 1st check point
Moderator (Ericsson)

Agreement

Proposal 1 The PDSCH scheduling delay for the PUCCH non-repetition case (i.e., PUCCH repetitions = 1):

· 2 BL/CE DL subframes.

· The PDSCH scheduling delay of 7 is expressed as: 

· 1 BL/CE DL subframe + 1 subframe + [3 subframes] + 1 subframe + 1 BL/CE DL subframe.

· 1 subframe + [3 subframes] + 1 subframe + 2 BL/CE DL subframes.

[6] Feature Lead Summary [104-e-LTE-Rel17_NB_IoT_eMTC-02] 2nd check point
Moderator (Ericsson)

[7] Feature Lead Summary [104-e-LTE-Rel17_NB_IoT_eMTC-02] 3rd check point
Moderator (Ericsson)

Agreement

Proposal 2 For the 14 HARQ processes feature, when PUCCH is used with 1 repetition and there is presence of non-BL/CE UL subframes (i.e., invalid UL subframes):

· The term surrounded by brackets in Solution 1 is resolved as 3 BL/CE UL subframes.

2 Discussion
RAN1 has already made the obvious conclusion that a new optional UE capability to support 14 HARQ processes will be introduced. For the sake of facilitating stage 3 work when we start drafting running CRs we propose to confirm this agreement in RAN2. In addition it is clear that a new dedicated configuration will be needed to enable the feature.
Proposal 1: Introduce optional UE capability to support 14 HARQ processes for HD-FDD Cat M1 UEs, and new dedicated configuration for enabling the feature.
During Rel-16, and the last time RAN2 met face to face, some discussion took place regarding whether there is more impact in RAN2 than the RRC capability and configuration proposed in [8] 
It was noted that the assumptions used for L2 buffer size calculation were not correct for the case of 14 HARQ processes, since for category M1 the buffer size requirement is calculated based on the peak throughput and the RTT for full duplex when using 8 HARQ processes. 
Proposal 2: Consider whether to update the L2 buffer size requirements based on the correct assumptions for Cat.M1 with HD-FDD and 14 HARQ processes, or to re-use the values currently specified for Cat.M1. 
In addition, RAN1 have made progress on PDSCH scheduling delay, and  HARQ ACK delay discussion is ongoing. 
In the current MAC specification [9] subclause 7.7 specifies the HARQ RTT timers based on 8 HARQ processes + number of repetitions, and does not take into account longer HARQ RTT due to an increased number of HARQ processes. The HARQ RTT may additionally be impacted depending on the future decisions made in RAN1, particularly related to HARQ-ACK delay. HARQ RTT impacts the DRX inactivity timer and care should be taken in RAN2 to ensure that the correct behaviour is maintained. 
Proposal 3: Study the MAC impact, particularly the impact to HARQ RTT and DRX timers due to introduction of 14 HARQ processes.
3 Conclusion

In this paper we have provided a summary of RAN1 progress so far on support of 14 HARQ Processes in DL, for HD-FDD Cat M1 UEs, and provide some considerations for RAN2.

Proposal 1: Introduce optional UE capability to support 14 HARQ processes for HD-FDD Cat M1 UEs, and new dedicated configuration for enabling the feature.
Proposal 2: Consider whether to update the L2 buffer size requirements based on the correct assumptions for Cat.M1 with HD-FDD and 14 HARQ processes, or to re-use the values currently specified for Cat.M1. 
Proposal 3: Study the MAC impact, particularly the impact to HARQ RTT and DRX timers due to introduction of 14 HARQ processes.
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