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1 Introduction 
This document lists remaining issues related to DCI. 
2 Discussion
2.1. Frequency Hopping Flag 

Based on the current agreements, frequency activation/deactivation flag is valid only if frequency hopping is enabled by higher layer signaling. The behavior of “frequency hopping flag” in DCI 6-0A and DCI 6-1A is not clear in case frequency hopping is disabled by higher layer signaling. Three options are proposed for further considerations: (A) DCI will not carry the bit if higher-layer FH is disabled, or (B) reserve the bit for future usage, or (C) higher-layer configuration only applies for CE mode B, and UE in CE mode A always follow the flag. Based on the agreements, it seems that Option (B) should be appropriate. Please share whether Option (B) is acceptable. Otherwise, please share your views. 
	Company
	Comments and/or questions

	Samsung
	The reason for introducing the FH flag is to dynamically enable FH in CEModeA ( option C is preferred.  

	Panasonic
	Based on email discussion, we understand this discussion has following topics.

Case 1)  In USS CE mode A, how to handle RRC signalling of FH flag?

Case 2)  In Msg3 re-transmission and SS for Msg 4 in RACH CE level 0 and 1, how to handle RRC signalling of FH flag?

Case 3)  In USS CE mode B, how to DCI field of FH flag is handled?

Case 4)  In Msg3 re-transmission and SS for Msg 4 in RACH CE level 2 and 3, how to DCI field of FH flag is handled?

For case 1, whether RRC signalling is available or not, up to RAN2 should be better decision. From RAN1 spec perspective, it can be clarified RRC signalling is not valid (in order not to wait RAN2 decision).
For case 2, ok to either support FH flag valid or not valid. Rather prefer to keep the DCI size with case 1. 

For case 3, ok to either to reduce the size or to keep the size but reserved. To decide it based on the majority view is fine. It needs to be clarified in the spec.

For case 4, ok to either to reduce the size or to keep the size but reserved. The same handling with case 3 is preferred.


	Nokia Networks, ALU,  ASB
	Option C

	Ericsson
	Current agreement and CR imply Option (B). 

We are OK to change the agreement and CR, and go with Option (C) if this is majority view.

	LG
	We consider Option (B) is used as it’s agreed based on some compromise. 

	Sierra
	Support Option B 


Proposal: No spec change is necessary to address frequency hopping. 
2.2. MPDCCH order related clarification 

Currently, MPDCCH order with DCI format 6-1B uses resource block assignment field (set to all ‘1’s) to differentiate between MPDCCH order and downlink scheduling DCI. However, the state of ’11…1’ would have valid resource block assignment (e.g., the last narrowband with all 6 PRBs are assigned). Thus, to reserve the state ’11…1’, either the last narrowband is reserved or last narrowband cannot be scheduled with 6 PRBs, which restrict the scheduling flexibility. The proposal is to use other field such as MCS in addition to resource block assignment to identify between MPDCCH order and downlink scheduling DCI. 

Proposal: When an M-PDCCH is used for M-PDCCH order, the two bits corresponding to the location of two MSB bits in the MCS field can be fixed to 11 (in addition to resource block assignment field set to all ‘1’s).
Please share whether the proposal is acceptable or if you have different proposal or view. 

	Company
	Comments and/or questions

	Samsung
	There is very little other possibility to differentiate the PDCCH order without additional code points ( agree with the proposal.

	Huawei, HiSilicon
	We agree with this proposal (it’s in our paper), although some details need to be discussed regarding exactly how to specify it.

	Panasonic
	We agree the proposal.

	Nokia Networks, ALU,  ASB
	We agree the proposal.

	Ericsson
	The issue is only with DCI format 6-1B (see R1-160753).
However, for DCI format 6-1B, the bits of MCS field (4 bits) is used to send first part of preamble index (6 bits). There are no separate MCS bits that can be used. Hence it is not possible to use two bits of MCS to indicate M-PDCCH order.
On the other hand, DCI format 6-1B has this for differentiation as well: “All the remaining bits in format 6-1B for compact scheduling assignment of one PDSCH codeword are set to zero”. In practice, this provides one more bit for differentiation. Thus the restriction is only that this can NOT be used: last narrowband, all 6 PRBs are used, number of repetition ={r1, r3}. This restriction is tolerable.
Hence there is no need to change anything for M-PDCCH order.



	LG
	Agree with proposal

	Sierra
	Agree with proposal but also remove requirement for resouse block assignment set to 1’s in 212

- Resource block assignment – 
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As it is no longer needed. 


Proposal: Agree with the proposal.

2.3. TM9 DCI size issue 

Based on the agreements, it is currently the case the size of DCI format 6-1B with TM9 is exactly same to DCI format 6-1B with TM1/2. In case RRC reconfiguration of TM occurs between TM1/2 and TM9, due to the same size of DCI formats, it has been raised that it becomes a bit challenging to utilize fallback operation. The proposal is to address the issue by one of the following options: (A) add one bit to TM9 DCI format 6-1B which are reserved – the DCI size among TM1/2, TM6 and TM9 becomes different (B) use different RNTI between TM1/2 and TM9 (C) add one bit to TM9 DCI format 6-1B, and add padding to make the same DCI size between TM9 and TM6 – the DCI size is different between TM1/2 and TM6/9. 


Please share your views whether any handling is necessary, and if so, which option is preferred. 
	Company
	Comments and/or questions

	Samsung
	RRC reconfiguration is enough – no need for dynamic fallback for MTC UEs (it is not like DCI 1A having a (much) smaller size than DCI 2* - DCIs for all TMs have same size), no issue with RRC latency for MTC – no need to increase DCI 6-1B (and DCI 6-0B) size.

	Huawei, HiSilicon
	RRC reconfiguration is enough – apart from the reasons given by Samsung, it is not expected that eMTC UEs are often transmitting so many messages in such variable conditions that the TM should need to change rapidly.

	Panasonic
	Similar to the other TMs, fallback based on CRS based PSDCH should be available. If CRS based PDSCH should not be available in TM9, we prefer also not to have DCI format 6-1B with Tx-diversity in TM6 in CE mode B for the consistency between TM6 and TM9. Then "CSS for fallback and 3/3A" can be removed in CE mode B completely as "CSS for fallback and 3/3A" is valid only for TM6. Current situation of CE mode B is following.
Difference between USS CE mode B and CSS for fallback and 3/3A.

TM1, TM2

- DCI contents and DCI size are same between two SS.
- Transmission scheme is same between two SS.
- Search space of "CSS for fallback and 3/3A" is subset of "USS CE mode B".

Therefore, CSS for fallback and 3/3A is not meaningful.

TM6

- DCI contents and DCI size are different between two SS. DCI contents in CSS for fallback is 1 to 3 bits small.

- Transmission scheme for USS is TM6 based transmission scheme. CSS is Tx-diversity. 
- Search space of "CSS for fallback and 3/3A" is subset of "USS CE mode B".

Therefore, CSS for fallback and 3/3A is only for 1-3 bits size reduction but BD effort is required.
TM9
- DCI contents and DCI size is exactly same between two SS.

- Transmission scheme is TM9 based transmission scheme. 
- Search space of "CSS for fallback and 3/3A" is subset of "USS CE mode B".

Therefore, CSS for fallback and 3/3A is not meaningful.


	Nokia Networks, ALU,  ASB
	RRC reconfiguration is enough given TM modes are not expected to change rapidly.

	Ericsson
	For the original question in the problem statement: we do not see any need of such handling to differentiate TM1/2 and TM6/9.
For the discussion question of keeping fallback or not: Although DCI content and DCI size is not much different for fallback, there is still some merit of keeping fallback based on TM1/2. TM1/2 has the benefit of: (a) no DMRS overhead; (b) robust scheme which works well when there is no CSI feedback (CE Mode B). 


	LG
	No strong view. Not so clear whether any optimization is necessary for RRC reconfiguration.


Proposal: As common search space for fallback is not defined for CE mode B, no change is necessary for TM9 for fallback purpose for CE mode B. Additional spec is needed. 
2.4. DAI issue 
Currently, DAI is captured in 36.212 for DCI 6-0A, which is used to capture the total number of subframes with PDSCH transmissions and with MPDCCH indicating downlink SPS release to the corresponding UE within all the DL or special subframe(s) associated with the defined UL subframe. The behavior of DAI in case of repetition number > 1 is a bit unclear. Two approaches are proposed. 

· Approach 1: DAI field is reserved if repetition number > 1 for either PDSCH or MPDCCH
· Consequently, for TDD and a Rel-13 eMTC UE configured with possible PDSCH repetition, the UE only expects to receive one PDSCH or one MPDCCH indicating DL SPS release in a HARQ-ACK feedback window and therefore provides one HARQ-ACK feedback bit per feedback window. In this case, the DL and UL DAI is no longer  necessary
· Approach 2: DAI is used regardless of repetition number, and the definition of DAI is clarified 

· The DL DAI definition needs to be modified as the accumulative number of MPDCCH (s) with assigned PDSCH transmission(s) and MPDCCH indicating downlink SPS release up to the present DCI transmission, and the last subframe(s) of the PDSCH transmission(s) indicated by MPDCCH and the MPDCCH indicating downlink SPS release is(are) within all the DL or special subframe(s) associated with the defined UL subframe.

Please share your views whether any clarification is necessary for the case of repetition number > 1. If so, which approach is preferred.  If there is no preferred option, please clarify your proposal.  
	Company
	Comments and/or questions

	Samsung
	Approach 1 is preferred as it is much simpler and suffices in practice.

	Huawei, HiSilicon
	Approach 2 is preferred. The change allows this TDD function to exist also for eMTC, so there seems no need to remove it.

	Ericsson
	Approach 1 is preferred.  It’s simple and sufficient for low data rate MTC use cases. 

	LG
	Approach 1 is preferred as A/N multiplexing is supported only with no repetition case. In case A/N bundling, we are not clear the benefit of DAI.  


Proposal : Approach 1 is adopted. 

2.5. UL index issue 
UL index with TDD DL/UL configuration 0 is allowed for DCI format 6-0A. The behavior of UL index at least when repetition number is greater than 1 is unclear (how it can be supported).  Two approaches are proposed as the followings.
· Approach 1: Both the MSB and LSB of the UL index in a DCI format 6-0A cannot be set to 1 at the same time regardless of number of repetition of PUSCH (i.e., UL index is used only to indicate which subframe to start PUSCH transmission). Main motivation of this approach is to simplify the specification.
· Approach 2: When PUSCH repetition number = 1, apply legacy behavior of UL index (i.e., both MSB and LSB of UL index can be set to 1). When PUSCH repetition number > 1, either MSB or LSB of UL index can be set to 1 at one time. 

Please share your preferred approach.   If there is no preferred approach, please list your proposal. 
	Company
	Comments and/or questions

	Samsung
	Approach 2 is preferred ( no need for different behavior than legacy when no repetitions – this has been a general design principle. Moreover, maintaining the ability to schedule 2 PUSCH with a single UL grant can be useful for the typically UL heavy MTC applications where DCI overhead is not negligible relative to data.

	Huawei, HiSilicon
	Some adjustment to UL index is needed in the case of repetitions. This could be similar to Approach 2 or there may be other ways to do it. 

	Nokia Networks, ALU,  ASB
	Approach 2 is preferred

	Ericsson
	Approach 1 is preferred. 
There is no way to specify PUSCH repetition number = 1 via RRC signaling. Hence the UE has to check the  DCI case by case to see if PUSCH repetition number = 1. This adds more complexity to the MTC UE than a normal UE.

	LG
	Approach 2 can be considered.

	Sierra
	Approach 2 is slightly preferred.


Proposal : Approach 2 is adopted.
3 Annex
DCI (TBC)
R1-160330      Discussion on open issues for Rel-13 eMTC                     Sequans Communications
· Issue 8: Frequency hopping flag bit
R1-160753      On MPDCCH order specification                 Huawei, HiSilicon
R1-160809      eMTC DCI size of CE mode B in TM9         Panasonic Corporation
R1-161007      Discussion on several remaining issues on Rel-13 eMTC  Lenovo (Beijing) Ltd
· Proposal 13: For a Rel-13 eMTC UE and TDD UL/DL configuration 0, the MSB and LSB of the UL index in a DCI format 6-0A can both be set to 1, only when the DCI format 6-0A schedules the PUSCH without repetition.  
· Proposal 10: For TDD and Rel-13 eMTC UEs in CEMode_A and configured with possible PDSCH or MPDCCH repetition, the DL and UL DAI field in the corresponding DCI is reserved.
R1-160544      Corrections on UE Procedure for Receiving/Transmitting PDSCH/PUSCH  Samsung 
a) Pending issue whether or not for TDD UL/DL configuration 0, both MSB and LSB of UL index field can be set to 1.

a. The suggested correction considers that if PUSCH is without repetitions, legacy behavior applies; otherwise, setting to 1 both MSB and LSB of the UL index field is not supported. 

R1-160254 
Clarification of MPDCCH for eMTC Ericsson

Proposal:

· Specify that it is not allowed to set to 1 both the MSB and LSB of the UL index in the DCI format 6-0A;

R1-160752     Remaining issues on the introduction of supporting TDD for R13 eMTC Huawei, HiSilicon

· Proposal 3: Modify the UL/DL DAI definition for R13 eMTC as text proposal 2 considering MPDCCH/PDSCH repetition and cross subframe scheduling.
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