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In RAN #86 plenary meeting and RAN1 #100-e meeting, CRs for eMTC co-existence with NR were agreed [1-2]. However, how to indicate reserved resource for special subframes is still open. Discussion and text proposal are given in this contribution to make the specification more clear and complete. 
[bookmark: _Ref129681832]Discussion
DMRS for the not fully reserved subframe
For a subframe that is fully reserved, the PUSCH transmission is postponed. The corresponding DMRS should also be postponed together with PUSCH. However, in current specification as copied below, the DMRS is dropped in a fully reserved slot no matter the subframe is fully reserved or not. Thus based on the current specification, if the subframe is fully reserved, PUSCH will be postponed but the corresponding DMRS is dropped which is not correct. 
	Copy from 36.211, Section 5.5.2.1.2
For BL/CE UEs, if higher layer parameter ce-reserved-resource-UL-time is configured, and the Resource reservation field in the DCI is set to 1, then in case of PUSCH transmission associated with C-RNTI or SPS C-RNTI,
-	In a slot that is fully reserved, the demodulation reference signal transmission is dropped.
-	In a SC-FDMA symbol that is reserved, the demodulation reference signal transmission is dropped.


Proposal 1: In a subframe that is partially reserved, the demodulation reference signal transmission in a SC-FDMA symbol overlapping with the reserved symbols is dropped, and adopt the TP in Annex I to 36.211.
Resource reservation for special subframe
Resource reservation in special subframes was discussed in RAN1 #100-e meeting [2] and no agreement was achieved. This issue was due to the different locations of DMRS in normal subframes and special subframes, as shown in Figure 6.10.3.2-3 of 36.211 (copied as below).
[image: ]
Figure 6.10.3.2-3: Mapping of UE-specific reference signals, antenna ports 7, 8, 9 and 10 (normal cyclic prefix)
There are two options to handle the resource reservation in special subframes:
Option 1: Symbol level resource reservation is not applied to the special subframes
Option 2: UE only follows the first m bits in the symbol level bitmap and the DMRS symbols are not reserved unless the whole slot is reserved, where m is the number of OFDM symbols used for DL/UL transmission in special subframes.
For option 1, the TP can be found in Annex II.
Figure 1 shows an example of option 2. The symbol level bitmap is set “1111000”, then for the first slot of the normal subframe, the symbols 0, 1, 2 and 3 are reserved, while for the first slot of the special subframe with configuration 10, the symbols 0, 1 are reserved and the third and fourth symbols (DMRS symbols ) are not reserved. Therefore, compared with option 1, option 2 can provide more flexibility and can make the coexistence of eMTC and NR more efficient. Since the current spec has already supported the symbol level resource reservation, no text proposal is needed for option 2.
[image: ]
Figure 1. Resource reservation in the first slot of the normal and special subframe

Proposal 2: RAN1 consider the following options handling the symbol-level resource reservation for special subframes:
-	Option 1: Symbol level resource reservation is not applied to the special subframes and endorse text proposal in Annex II to 36.211.
-	Option 2: Symbol level resource reservation is supported for all the special subframe configurations to ensure flexibility of resource reservation.
Discussion on the LS
In the LS [3] below, RAN2 asked 2 questions related to eMTC about the resource reservation parameters for potential optimization of the signaling. 
	Question 2: For NB-IoT and eMTC, which, if any, parameters are likely to be the same for uplink and downlink?

To optimise signalling for mobility scenarios (i.e. during handover or resumption after cell reselection), it would be useful to know if resource reservation parameters for NR can be same across different cells on the same carrier frequency.

Question 3: For NB-IoT and eMTC, which, if any, parameters are likely to be the same in neighbour cells on the same carrier frequency?


The purpose of resource reservation for uplink and downlink are different. For downlink, the main purpose is to avoid collision with SSB and potential downlink URLLC transmission. For uplink, the main purpose is to avoid collision with URLLC transmission, e.g. transmission with configured grant. There is no relation between downlink and uplink configuration. 
For eMTC, the following parameters may be the same for uplink and downlink:
-	periodicity
-	startPosition 
-	subframeBitmap 
-	slotBitmap
-	symbolBitmap
For eMTC, the parameter resourceReservationFreq is only for downlink.
Observation 1: The use cases should be considered for potential optimization of the signaling for downlink and uplink.
Whether parameters can be the same in neighbor cells depends on the NR configuration. For SSB purpose, NR SSB can be configured with different offset in neighbor cell. If the same SSB pattern is configured in neighbor cells, all the downlink resource reservation parameters are the same on the same carrier frequency.
Observation 2: Whether parameters are same in neighbor cells depends on the NR configurations.
So these observations should be considered when preparing the reply LS to RAN2. The detailed draft reply LS can be found in [4].
Conclusions
In this contribution, the remaining issues are discussed and the following observations and proposals are given.
Observation 1: The use cases should be considered for potential optimization of the signaling for downlink and uplink.
Observation 2: Whether parameters are same in neighbor cells depends on the NR configurations.
Proposal 1: In a subframe that is partially reserved, the demodulation reference signal transmission in a SC-FDMA symbol overlapping with the reserved symbols is dropped, and adopt the TP in Annex I to 36.211.
Proposal 2: RAN1 consider the following options handling the symbol-level resource reservation for special subframes:
-	Option 1: Symbol level resource reservation is not applied to the special subframes and endorse text proposal in Annex II to 36.211.
-	Option 2: Symbol level resource reservation is supported for all the special subframe configurations to ensure flexibility of resource reservation.
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Annex I
-----------------------------------------------------Start of Text Proposal---------------------------------------------
5.5.2.1.2	Mapping to physical resources
<Unchanged parts are omitted>
For BL/CE UEs, if higher layer parameter ce-reserved-resource-UL-time is configured, and the Resource reservation field in the DCI is set to 1, then in case of PUSCH transmission associated with C-RNTI or SPS C-RNTI,
-	In a slot that is fully reserved, the demodulation reference signal transmission is dropped.
-	In a subframe that is partially reservedIn a SC-FDMA symbol that is reserved, the demodulation reference signal transmission in a SC-FDMA symbol that is reserved is dropped.
<Unchanged parts are omitted>
-----------------------------------------------------End of Text Proposal---------------------------------------------

Annex II
[bookmark: _Toc10818838][bookmark: _Toc20409248][bookmark: _Toc29387789][bookmark: _Toc29388818]-----------------------------------------------------Start of Text Proposal---------------------------------------------
4.2	Frame structure type 2
<Unchanged parts are omitted>
For frame structure type 2, if higher layer parameter ce-reserved-resource-DL-time is configured, ce-reserved-resource-DL-time-symbol-bitmap1 and ce-reserved-resource-DL-time-symbol-bitmap2 is not applied to special subframes. 
4.3	Frame structure type 3
<Unchanged parts are omitted>
-----------------------------------------------------End of Text Proposal---------------------------------------------
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