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1
Introduction
During RAN1#84[1], some first progress has been made on the needed changes and enhancements on LAA UL scheduling which we include here for reference:  

Agreement:
· For UL transmission in eLAA Scells, flexible timing between the subframe carrying the UL grant and subframe(s) of the corresponding PUSCH(s) is supported

· Working assumption: The minimum latency is 4ms

Agreement:

· In Rel-14 LAA, UL grant(s) for a UE in a subframe can enable PUSCH transmission for the UE in multiple subframes in LAA SCell for both cross-cc scheduling case and self-scheduling case.

· FFS: Detail

Agreements:

· For eLAA, flexible timing between UL grant and UL transmission is supported

· For the details of UL grant(s) for a UE in a subframe enabling PUSCH transmission for the UE in multiple subframes in LAA SCell, at least the following options are considered

· Option 1) Single UL grant in a subframe for a UE can schedule N (N(1) PUSCH transmissions for the UE in N subframes with single PUSCH per subframe

· FFS: N is consecutive or non-consecutive

· Option 2) Single UL grant in a subframe for a UE can schedule single PUSCH transmission in a single subframe while UE can receive multiple UL grants in a subframe for PUSCH transmissions in different subframes

· Option 3) Single UL grant in a subframe for a UE can enable the UE to transmit single PUSCH transmission  among one of the multiple subframes depending on UL LBT result

· FFS: Two stage grants. A common semi-persistent grant provides high level information (e.g. RB allocation, MCS etc.) and a second grant in a subframe for a UE can schedule PUSCH transmissions following options 1 and 2 for certain UL subframes.

Further progress can be reported from RAN1#84bis [2] as:

Agreements:
· DCI format(s) to schedule PUSCH transmission in k<= N subframes with single TB per subframe or two TBs per subframe 

· Value(s) of N is FFS

· Value N is either semi-statically configured or hard-coded, to be further decided

· DCI format(s) will have the following scheduling information types:

· Type A: common to all the scheduled subframes (appearing only once in a DCI)

· carrier indicator, resource assignment, Cyclic shift for DM RS and OCC index

· Type B: subframe specific information (appearing N times for N subframes scheduling)

· NDI 

· FFS MCS is type A or type B

· FFS HARQ process number and redundancy version are type A or type B

· FFS details of scheduling timing indication, and whether it’s type A or type B

· FFS: Type C: applied only to one of the scheduled subframes (appearing only once in a DCI)

· CSI request, SRS request, TPC

· Note: there are maybe other information fields in DCI, to be decided later

· Note: the DCI formats here may not be a complete list, e.g., depending on discussion on resource allocation for PUSCH
Moreover, extensive email discussion took place on the RAN1 reflector ([84b-04] eLAA multi-subframe scheduling) with the following outcome: 
· <Agreements>

· MSF(multi-subframe scheduling) DCI at least includes the following information (in addition to previous agreements)

· Scheduled subframes per MSF

· FFS: details of how to decide/indicate scheduled subframes

· common MCS value for all the scheduled subframes

· UL TPC per MSF

· UL TPC applies for all subframes non-cumulatively in both accumulated and absolute modes

· SRS triggering per MSF

· Starting PUSCH DFT-S-OFDM symbol

· FFS for details

· Ending PUSCH DFT-S-OFDM symbol

· FFS for details

· Subframe timing for PUSCH transmission

· FFS for details

· FFS: LBT type (e.g., 25us LBT or Cat4 LBT, CWS, etc.)

· FFS: details of signaling (e.g. joint coding to reduce the number of bits) for the above information

· <Working assumption>

· For LAA uplink, and for a given PUSCH TM, UE doesn’t need to detect MSF DCIs with different payload sizes for each TM.

· FFS: configurability of maximum number of subframes where a MSF DCI can schedule

· For LAA uplink with single codeword, maximum number of HARQ processes = 16 are supported

· For LAA uplink with two codewords, supportable number of HARQ processes is doubled without introducing explicit HARQ process IDs. The same principles of handling two codewords in DL scheduling are applied for UL scheduling
In this contribution we discuss LAA UL grant design aspects (including specifically multi-subframe grant operation) including considerations on the required eLAA related UE DL control blind decodes. Our two-stage grant considerations are handled in a separate TDoc [3]. 
2
Rel-14 eLAA blind decoding considerations
As also discussed per email using [84b-04], the number of blind decodes per eLAA SCell is one thing that requires specific attention. In the email discussions [84b-04], the focus has been on the issue of a combination to monitor single subframe grants (denoted with SSF) and multi-subframe grants (denoted with MSF, having a fixed or configurable number of schedulable subframes). 

In case a UE is required to monitor for a UL transmission mode still the SSF eLAA UL grants (having smaller size) as well as MSF eLAA UL grants (having larger size) this will double the number of blind decodes compared to licensed band operation. We think that in case a UE is configured with eLAA UL MSF grant operation (incl. the configuration of the number of schedulable subframes N), the UE should only be requested to monitor the eLAA MSF grant. The eNB can of course configure for the UE a MSF parameter value of Nmax=1 which would then correspond to a SSF grant size. 
Therefore, we bring the following proposal forward:

Proposal 1: Introduce two new eLAA UL DCI formats, UL DCI format 0A (for UL TM1) and UL DCI format 4A (for UL TM2). The eLAA UL DCI format size is depending on the higher layer configurable number of schedulable subframes (configurable parameter 1<=Nmax<=4).
Proposal 2: The UE is requested to monitor for UL DCI format 0A and UL DCI format 4A only for the configured DCI size defined by Nmax.
It is not just the SSF versus MSF grant operation that requires considerations on the number of blind decodes, but equally the relation between eLAA UL DCI and DCI Format 1A. For licensed band operation, DCI Format 0 and 1A have the same size (i.e. they share a number of USS blind decodes) and are only differentiated by a flag in DCI formats 0 & 1A. 
When introducing LAA in Rel-13, no changes have been done to the DL grants and DCI format 1A is unchanged compared to licensed band operation. But now in Rel-14, with the introduction of UL asynchronous HARQ, eLAA multi-subframe scheduling, new resource allocation, flexible scheduling timing, indication of shortened PUSCH (symbol#0/13) etc. the eLAA UL grant (Formats 0A/4A) will have different contents & size compared to the legacy UL DCI formats 0 & 4. Therefore, we need to consider here what to do with the monitoring of DCI format 1A in order to keep the number of blind decodes within limits. 
Basically 3 options can be considered:

· Alt. 1: The UE is requested to monitor DCI format 1A (having legacy size) and the new eLAA DCI format 0A (having different size) for an eLAA Scell. This will increase the number of blind decodes compared to licensed band Scell operation.

· Alt. 2: The UE is only monitoring for DCIs of the size of the new eLAA DCI format 0A and the size of DCI format 1A for a UE configured with eLAA UL is set equally (potentially larger size). This will require the definition of a new DL DCI fallback format having the DCI format 1A functionalities but will keep the number of blind decodes for the SCell the same for LAA SCells and licensed band SCells.

· Alt. 3: For a UE configured with eLAA UL operation, the UE would not monitor for DCI format 1A any longer for LAA SCell. This will impact LAA DL operation (as the compact DL fallback format will not be available any longer). 
Defining a new size for DCI format 1A of Alt. 2 and specifically, having this also depending on the size of the new eLAA DCI format 0 equivalent (especially considering multi-subframe grants) is not seen as a viable option.

In the Rel-13 eCA beyond 5 CC, the ability for the eNB to disable the monitoring of DCI format 0/1A has been introduced. This could enable the eNB (assuming the same number of blind decodes for a UE as for a licensed band cell), to keep the DCI format 1A with original size (as in Rel-13 LAA) and manage the number of blind decodes by disabling DCI format 0/1A. This could then basically be regarded as a configurable operation between Alt. 1 and Alt. 3. 

At the same time, we might consider that UL MIMO capable UEs based on legacy operation need to be able to anyhow monitor for two UL DCI formats (Format 0 & 4). For such UEs, having the capabilities of 32 USS BDs for UL grants & DCI format1A, the question in case of eLAA would be if we could utilize these blind decodes in a clever combination for monitoring on an eLAA Scell DCI format 1A, 0A and 4A. 
It could be left for eNB configuration to e.g. for eLAA UL TM2 to request the UE to not monitor for the UL single stream format (DCI format 0A) but monitor only DCI format 1A & 4A. Alternatively, with the same number of blind decodes the eNB might not enable DCI format 1A – but request the UE to monitor for two UL DCI formats (DCI format 0A & 4A). From network vendor perspective, such configurability would be the most desirable option but requires some discussions in 3GPP in order to reach consensus on how to deal with this issue. 
Observation: The relation of DCI format 1A and new eLAA UL DCI format 0A monitoring needs to be discussed in order to manage the number of required eLAA USS blind decodes for a UE.
Proposal 3: In order to manage the number of blind decodes for Rel-14 eLAA, enable a UE and LAA SCell specific configuration of the DCI formats from the DCI format set {1A, 0A,4A} the UE is requested to monitor.  

There have been discussions in the email thread [84-b 04] on how many UL grants can be transmitted for a single UE per subframe. As discussed, this is not really a UE capability issue as the number of blind decodes is not affected. 

In the email discussion, a number of two eLAA UL grants has been mentioned but we think this could be extended to 3 or even 4 without increasing UE complexity. Therefore, we propose: 

Proposal 4: A UE is requested to expect up to 4 eLAA UL grants scheduled from a single DL subframe. 

3
eLAA UL DCI format contents (DCI format 0A & 4A)
As discussed in the previous section, we propose the eNB configuration of DCI format 0A and 4A, where the DCI size is depending on the number of schedulable subframes Nmax. 
In this section we discuss the specific contents of the new UL DCI formats in terms of functionality, size as well as applicability for a single or several scheduled UL subframes (i.e. Type A/B).  Discussions in 3GPP in this respect have been partially already taken place through email discussion ([84b-04]). 
3.1 Scheduled subframes per UL DCI

Having a maximum of Nmax scheduled UL subframes in mind, we think that a log2(Nmax) bit field indicating the number of consecutively scheduled subframes is the best way to operate eLAA UL scheduling. This is therefore regarded to be clearly of Type A and is equally applicable to DCI format 0A and 4A.  In case multi-subframe scheduling is not configured (i.e. Nmax=1) this field is not present. 
Proposal 5: Include a field of size log2(Nmax) bits to indicate the number of scheduled eLAA UL subframes. 
3.2 Resource Allocation
New resource allocation signalling will be needed for PUSCH with FS3. As discussed in our companion contribution [4], we prefer a fully flexible bitmap signalling (10bits for 20MHz eLAA, 5bits for 10MHz eLAA). Common resource allocation for all subframes has been already agreed as part of the email discussions. Therefore we only note our preference on the resource allocation signalling to be equally applicable to DCI format 0A & 4A. 
Proposal 6: Adopt a 10 bit (for 20MHz) and 5bit (for 10MHz) resource allocation signaling common to all scheduled UL subframes.  

3.3 Modulation & Coding Scheme (MCS)

A common MCS applicable for all subframes has been already agreed in email discussion [84-b 04]. This will account for 5 bits for DCI format 0A and 2*5=10 bits for DCI format 4A. 

3.3 HARQ Process ID

As already noted in the email discussion, we think that a single indicated HARQ ID should be sufficient for eLAA UL operation. The HARQ ID indicated in the UL grant refers to the first scheduled eLAA UL subframe and the HARQ ID of the other UL subframes is explicitly given by the HARQ ID of the first scheduled UL subframe. 
Proposal 7: A single HARQ Process ID is explicitly signaled in the eLAA UL grant indicating the HARQ Process ID of the first scheduled UL subframe. The HARQ Process ID of the remaining scheduling UL subframes is implicitly derived.
3.4 New Data Indicator (NDI) & Redundancy Version (RV)

As iterated earlier, the new data indicator should be subframe and transport block specific in order to enable independent re-transmission of all the UL transport blocks. Therefore, a Nmax-bit field for DCI format 0A and 2Nmax-bit field for DCI format 4A will need to be included. As discussed during RAN1#84bis & in the following email discussions, we prefer to keep the current NDI interpretation (i.e. toggling).

Proposal 8: Subframe-specific (Type A) NDI is to be applied (Nmax bits for DCI format 0A, 2 Nmax bits for DCI format 4A).
The issue of RV has been discussed during RAN1#84bis as well as on the email reflector. While we agree that very flexible RV signaling, as e.g. present in DL grants, might have its merits in terms of HARQ performance, we are worried about the overhead that fully flexible RV indication would create. Looking at the case of Nmax=4, for UL TM1/DCI format 0A 8bits (2bit RV * 4 SFs) and for UL TM2/DCI format 4A 16 bits (2bit RV * 2TBs*4SFs) would be required. We don’t think that HARQ performance optimization would justify such a rather large overhead due to RV signaling alone.
Therefore, we propose to signal a single 2bit RV indicator in DCI formats 0A and 4A. Two different interpretations of the 2-bit RV indicator can be considered here. 
First, the signaled RV can be applicable for both initial and retransmissions, i.e. applied independently of the NDI. As the RV is still under eNB control, the eNB will be anyhow able to adjust the RV based on the needed initial as well as retransmissions scheduled by a single MSF grant. In worst case, the eNB could choose RV0 resulting in the same behavior for initial transmissions and chase-combing based HARQ for pending retransmissions.
Alternatively, as also discussed in RAN1 already, the 2bit RV indication could be applied only for UL HARQ retransmissions and RV=0 to be applied for any initial transmissions. This could create some error cases for missed consecutive UL grants for a single HARQ process, but we think that eNB implementation is able to handle such miss-match. 
Proposal 9: In order to keep the eLAA UL grant DCI size reasonably small, adopt a single 2bit RV indicator (Type B) applicable to all scheduled UL subframes. 
3.5 Subframe timing for PUSCH transmission (i.e. flexible timing)

As already explained in detail in our earlier contribution [5], we think that a 3-bit field ([0…7SFs]) indicating the start of the PUSCH transmission relative to the baseline assumption of 4 subframe scheduling delay should be applied. This is shown in the exemplary Figure below here (Figure 1):
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Figure 1: Principle of flexible UL grant to PUSCH transmission timing
Proposal 10: Include a 3bit ([0…7SFs]) subframe timing field indicating the start of the PUSCH transmission (i.e. Type A, indicating the timing of the first scheduled UL subframe). 

3.5 Common UL TPC field

As already agreed in the email discussion [84b-04], a common filed is to be included which applies for all subframes non-cumulatively in both accumulated and absolute modes. 
3.6 Starting PUSCH DFT-S-OFDM symbol

Basically either a SF dependent or more compact signaling can be considered. For full flexibility, an Nmax-bit bitmap would need to be included to DCI formats 0A & 4A. Alternatively, a more compact signaling of 2 bits could be considered, where the 4 states indicate whether the PUSCH transmission starts in the DFT-S-OFDM symbol #1 {in none of SFs, in all SFs, only in the 1st subframe, in 1st and 3rd subframe}.
We think that the flexibility given by a 2bit field should be sufficient for the indication, as for a smaller number of scheduled subframes almost full flexibility is provided. In case of Nmax=1, clearly a single bit will be sufficient.

Proposal 11: Include a 2-bit joint indication for the starting PUSCH DFT-S-OFDM symbol for Nmax>=1. The 4 states define the starting in symbol #1 as: {in none of SFs, in all SFs, only in the 1st subframe, in 1st and 3rd subframe}. For Nmax=1 the indication only includes a single bit {yes/no}. 
3.7 Ending PUSCH DFT-S-OFDM symbol & SRS triggering
As the SRS can only be triggered in UL subframes where PUSCH is ending with symbol #12 it further makes sense to consider these aspects together as joint indication could provide some room for reduced control information size. 

For Nmax=1, at least 3 states can be identified, namely (i) the last symbol to contain PUSCH, (ii) the last symbol to contain SRS and (iii) the last symbol to neither contain SRS nor PUSCH. Assuming 2bits for signaling, we could use the one still available state to trigger different SRS higher-layer configured parameter sets. Therefore, we propose a 2bit combined indication with the states {PUSCH, no PUSCH, SRS parameter set1, SRS parameter set2}. More details on this can be found in our SRS companion contribution [6].

Proposal 12: For UL SSF grants (i.e. Nmax=1), include a combined PUSCH ending symbol and SRS triggering indication of 2 bits. The 4 states define the content of the symbol #13 as {PUSCH, no PUSCH, SRS with parameter set1, SRS with parameter set2}.
In case of real MSF grant operation (i.e. Nmax>1), such simple signaling combination will not be possible. Of course one might consider to using 2*Nmax bits for full flexibility. However, we do not see that such high flexibility is needed and to be worth of increased DCI size. Thus we consider separate indicators for the ending PUSCH symbol and the SRS triggering for Nmax>1.

Similar considerations as for the PUSCH starting symbol discussed above apply also for the PUSCH starting symbol. But there is one difference – the starting symbol indication is needed in order to provide LBT gaps and, hence, directly impacts on UL scheduling flexibility. Therefore, the starting symbol indication may require more flexibility compared to the indication of ending PUSCH symbol which is mainly used to provide the option to multiplex SRS for other UEs within an eLAA UL subframe. Of course, ending the PUSCH transmission earlier can also be used to provide the eNB with the possibility to make LBT before starting a new DL transmission burst. Therefore, having joint indication over the scheduled subframes focusing more on being able to indicate towards of the end of the transmission burst might make sense. With a 2-bit indication, we propose to utilize 4 states to indicate if the PUSCH transmission should end at DFT-S-OFDM symbol #12 in {in none of the SFs, in all SFs, only in the last subframe, the last and [last-2] subframe}. 
Proposal 13: Include a 2-bit joint indication for the PUSCH to end with DFT-S-OFDM symbol #12 for Nmax>=1. The 4 states are defined as {in none of SFs, in all SFs, only in the last subframe, in the last and [last-2] subframe}. 
The related SRS triggering details are explained in our contribution on eLAA SRS operation in [6]. In short, we suggest to have the timing of the single triggerable SRS transmission per UL MSF grant to be interpreted together with the ending PUSCH symbol indication discussed above. The proposed 2-bit SRS trigger can select the used SRS parameters from 3 different higher layer configured parameter sets each including a timing indication. The SRS trigger is equally applicable for DCI formats 0A and 4A. 
Proposal 14: Include a 2-bit indication for SRS triggering for Nmax>=1 to the new LAA DCI formats 0A and 4A.

3.8 Ack/Nack Triggering
As discussed in [7], we see that because of Listen-Before-Talk requirements, operation on unlicensed carriers cannot fully rely on HARQ-ACK feedback occurring at predetermined time instances. In order to improve the HARQ operation with FS3, we propose that eLAA supports eNodeB-triggered block-ACK, where HARQ-ACKs for all the DL HARQ-processes are reported using a bitmap. Block-ACK is triggered with an UL grant similarly as A-CSI reports. 2 or 3 bits indicate for which of the higher layer configured CCs Block-ACK is reported. 
Proposal 15: Include a 2 or 3-bit block-ACK trigger into the new LAA DCI formats 0A and 4A. 
3.9 LBT type indication

As discussed in our earlier LBT contributions, we think the Cat. 4 itself (incl. CWS adaptation) operation should be managed at the transmitter side (i.e. the UE in case of eLAA UL operation). Therefore, the eNB would only need to indicate which LBT type is to be applied by the UE when trying to access the channel. Currently, short Cat. 2 type of LBT of 25us and Cat. 4 are under discussion. 
Moreover, channel access without LBT (if transmission starting within 16us after the end of the DL burst) is another option that has been discussed in 3GPP and is in detail discussed in our UL channel access contribution [8]. We propose to include the support of the ‘without LBT’ option through common signalling using the common DCI (i.e. LAA CC-RNTI scrambled DCI) as described in detail in our common DCI signalling contribution [9]. Therefore, a 1-bit indication signalling the applicable LBT type {Cat.4, 25us} when first accessing the channel for the UL transmission (of Type C) is proposed to be included in the new DCI formats 0A and 4A. 
Proposal 16: Include a 1-bit LBT type indication {Cat. 4, 25us} to DCI formats 0A & 4A which gives the LBT type to be applied when first accessing the channel for an UL transmission burst. 

3.10 Other common fields not changed compared to licensed band operation

In addition to the new or modified bit fields discussed above, a few of the common fields (Type A) are not changed compared to legacy operation. These include the carrier indicator (for cross-carrier scheduling), cyclic shift for DM RS and OCC index as well as the Aperiodic CSI-request field. 

3.11 Legacy DCI fields not needed with FS3

Some of the DCI format 0 and/or 4 bit fields are not necessary in the new FS3-specific DCI formats 0A and 4A. These include at least Frequency hopping flag, UL index, and Downlink Assignment Index. Furthermore, as discussed in Section 2, Flag for format0/format1A differentiation may not be needed any longer.  

3.11 Resulting content of DCI formats 0A and 4A

In summary, the following structure for the new DCI formats 0A (for TM1) and DCI format 4A (for TM2) is shown in Table 1 below. 

	Field description
	DCI format 0A
	DCI format 4A

	Carrier Indicator 
	3bit (only for x-scheduling)

	TPC for PUSCH
	2bit

	Cyclic DM-RS shift & OCC
	3bit

	CSI request
	1, 2 or 3 bit

	HARQ Process ID
	4bit

	NDI
	Nmax bits
	2Nmax bits

	RV
	2 bits

	Resource allocation
	10 bit (20MHz) / 5bit (10MHz)

	MCS
	5bit 
	5+5 bit

	Number of subframes N
	Log2(Nmax) – i.e. not present for Nmax=1

	PUSCH scheduling delay
	3bit

	Precoding (for MIMO)
	-
	3 or 6 bits

	Starting PUSCH symbol
	1bit for Nmax=1, 2bit otherwise

	Ending PUSCH symbol & SRS triggering 
	Nmax=1: 2bit jointly for PUSCH end & SRS
Nmax>1: 2bit PUSCH end and 2bit SRS

	LBT type
	1 bits

	Block-ACK trigger
	2 (or 3) bits

	CRC
	16bits


Table 1: Overview of the content of the new eLAA DCI formats 0A and 4A depending 
on the configured number of schedulable subframes Nmax
Based on the overview of Table 1, we like to summarize still the example DCI sizes for the new DCI format 0A and 4A for different number of maximum schedulable subframes Nmax in Table 2. 

	Max. number of SFs Nmax
	Size of DCI format 0A
	Size of DCI format 4A

	Nmax=1
	37 + 16 CRC
	46 + 16 CRC

	Nmax=2
	42 + 16 CRC
	52 + 16 CRC

	Nmax=4
	45+ 16 CRC
	57 + 16 CRC


Table 2: Resulting DCI sizes of the new proposed DCI formats 0A and 4A 
depending on the configured number of schedulable subframes Nmax assuming: 
no CIF, 20MHz LAA carrier, 3bit precoding, 1 bit CSI-request and 2 bit Block-Ack trigger 

4
Conclusion
In this contribution, eLAA UL grant design aspects (including specifically multi-subframe grant operation) and have the following generic UL grant and scheduling observations and proposals:

· Proposal 1: Introduce two new eLAA UL DCI formats, UL DCI format 0A (for UL TM1) and UL DCI format 4A (for UL TM2). The eLAA UL DCI format size is depending on the higher layer configurable number of schedulable subframes (configurable parameter 1<=Nmax<=4).

· Proposal 2: The UE is requested to monitor for UL DCI format 0A and UL DCI format 4A only for the configured DCI size defined by Nmax.
· Observation: The relation of DCI format 1A and new eLAA UL DCI format 0A monitoring needs to be discussed in order to manage the number of required eLAA USS blind decodes for a UE.

· Proposal 3: In order to manage the number of blind decodes for Rel-14 eLAA, enable a UE and LAA SCell specific configuration of the DCI formats from the DCI format set {1A, 0A,4A} the UE is requested to monitor.
· Proposal 4: A UE is requested to expect up to 4 eLAA UL grants scheduled from a single DL subframe.
We further discuss the different required fields in the UL grant in Section 3 and have the following proposals on the content of the new eLAA DCI format 0A (for UL TM1) and DCI format 4A (for UL TM2):

· Proposal 5: Include a field of size log2(Nmax) bits to indicate the number of scheduled eLAA UL subframes. 

· Proposal 6: Adopt a 10 bit (for 20MHz) and 5bit (for 10MHz) resource allocation signaling common to all scheduled UL subframes.
· Proposal 7: A single HARQ Process ID is explicitly signaled in the eLAA UL grant indicating the HARQ Process ID of the first scheduled UL subframe. The HARQ Process ID of the remaining scheduling UL subframes is implicitly derived.

· Proposal 8: Subframe-specific (Type A) NDI is to be applied (Nmax bits for DCI format 0A, 2 Nmax bits for DCI format 4A).
· Proposal 9: In order to keep the eLAA UL grant DCI size reasonably small, adopt a single 2bit RV indicator (Type B) applicable to all scheduled UL subframes.

· Proposal 10: Include a 3bit ([0…7SFs]) subframe timing field indicating the start of the PUSCH transmission (i.e. Type A, indicating the timing of the first scheduled UL subframe).

· Proposal 11: Include a 2-bit joint indication for the starting PUSCH DFT-S-OFDM symbol for Nmax>=1. The 4 states define the starting in symbol #1 as: {in none of SFs, in all SFs, only in the 1st subframe, in 1st and 3rd subframe}. For Nmax=1 the indication only includes a single bit {yes/no}.
· Proposal 12: For UL SSF grants (i.e. Nmax=1), include a combined PUSCH ending symbol and SRS triggering indication of 2 bits. The 4 states define the content of the symbol #13 as {PUSCH, no PUSCH, SRS with parameter set1, SRS with parameter set2}.
· Proposal 13: Include a 2-bit joint indication for the PUSCH to end with DFT-S-OFDM symbol #12 for Nmax>=1. The 4 states are defined as {in none of SFs, in all SFs, only in the last subframe, in the last and [last-2] subframe}. 

· Proposal 14: Include a 2-bit indication for SRS triggering for Nmax>=1 to the new LAA DCI formats 0A and 4A.

· Proposal 15: Include a 2 or 3-bit block-ACK trigger into the new LAA DCI formats 0A and 4A.

· Proposal 16: Include a 1-bit LBT type indication {Cat. 4, 25us} to DCI formats 0A & 4A which gives the LBT type to be applied when first accessing the channel for an UL transmission burst.

The overall proposed detailed DCI content for the new eLAA DCI format 0A (for UL TM1) and DCI format 4A (for UL TM2) is given in Table 1 and the resulting DCI sizes for different maximum numbers of schedulable subframes Nmax are given in Table 2. 
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