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1 Introduction

This document summaries the email discussion [90-LTE-20] on partial UL subframes.
	From RAN1#88bis:

	Agreement:
· UL partial subframe transmission starting at symbol #7 is supported with both following modes  Mode 1 and Mode 2

· Mode 1. The UE may start at a Rel-14 starting point or at symbol #7 depending on e.g. the outcome of LBT

· The TBS is determined as for the full subframe regardless of the starting point (i.e. no TBS scaling)

· FFS: channel access within shared COT

· FFS: how to indicate to which UL subframes this applies

· FFS: UCI mapping, if supported
· Mode 2. The UL grant indicates starting position at number #7

· FFS: additional starting points between symbols #7 and #8 

· The TB(s) is rate matched into the second slot

· TBS Scaling is used similarly as in FS2

· FFS: TBS scaling details  

· FFS: UCI mapping, if supported
Agreement:
For Mode 1:

· When transmission starts at symbol #7, the first slot of a subframe is punctured
· FFS: new MCS table and when that would be applicable
Agreement:
· UL partial subframe transmission ending in the end of symbol #6 is supported (in addition to #12 and #13 already supported)

· FFS: #3 and #10 

· The ending position is indicated with the UL grant

· The TB(s) is rate matched into the allocated symbols

· TBS Scaling is used similarly as in FS2

· FFS: TBS scaling details  

· FFS: UCI mapping, if supported

· FFS: whether the starting symbols is always #0 or as in Rel-14

· SRS transmission is not supported in these cases


	From RAN1#89:

	Agreement:
· UL partial subframe transmission starting at symbol #7 is supported with both following modes  Mode 1 and Mode 2

· Mode 1. The UE may start at a Rel-14 starting point or at symbol #7 depending on e.g. the outcome of LBT

· The TBS is determined as for the full subframe regardless of the starting point (i.e. no TBS scaling)

· FFS: channel access within shared COT

· FFS: how to indicate to which UL subframes this applies

· FFS: UCI mapping, if supported
· Mode 2. The UL grant indicates starting position at number #7

· FFS: additional starting points between symbols #7 and #8 

· The TB(s) is rate matched into the second slot

· TBS Scaling is used similarly as in FS2

· FFS: TBS scaling details  

· FFS: UCI mapping, if supported
Agreement:
For Mode 1:

· When transmission starts at symbol #7, the first slot of a subframe is punctured
· FFS: new MCS table and when that would be applicable
Agreement:
· UL partial subframe transmission ending in the end of symbol #6 is supported (in addition to #12 and #13 already supported)

· FFS: #3 and #10 

· The ending position is indicated with the UL grant

· The TB(s) is rate matched into the allocated symbols

· TBS Scaling is used similarly as in FS2

· FFS: TBS scaling details  

· FFS: UCI mapping, if supported

· FFS: whether the starting symbols is always #0 or as in Rel-14

· SRS transmission is not supported in these cases


2 Partial UL subframes
2.1 LBT related issues for Mode 1 partial UL subframes

Question 1: In case the 1st subframe of a UL burst based on Type 1 channel access is Mode 1 partial UL subframe, please provide your preference and reasons on how to determine the reference subframe for CWS adjustment.
· Option 1: skip the 1st subframe, i.e. the partial subframe, and select next SF as the reference subframe
· Option 2: select the 1st subframe, i.e. the partial subframe as the reference subframe

· Option 3: the partial subframe as well as the next subframe are considered for CWS adjustment similar to DL rule
· Option 4: Other solutions (please provide your proposal)

	Company
	Views

	Huawei, HiSilicon
	Option 2 or Option 3 is preferred. Since the eNB can make conservative scheduling to alleviate the degradation due to pucturing the 1st slot, the 1st SF may still be successfully decoded. In addition, Option 3 can be considered as a compromise between Option 1 and Option 2.

	Nokia, NSB
	Option 3, to align with DL behavior. 

	Broadcom
	In line with the corresponding procedure for partial initial DL subframes, Option 3 is preferred. 

	Ercisson
	Option 1 or 3. The punctured subframe should not be solely considered as a reference subframe for CW adjustment for mode 1 since there is a chance that the eNB fails to decode the transmission irrespective of the intereference situation. 
 

	LG
	Option 3 could be fine since it seems to follow the same principle as DL. However, we may need further discussion on the next step of option 3 (i.e., how to deal with 2 reference subframes within a UL TX burst).

	Intel 
	Option 1. Using a puctured subframe for a reference subframe is inadequate. The punctured partial subframe will have high chance to be failed at decoding. As it is different from rate matched DL partial subframe, we preper Option 1.

	WILUS
	We prefer Option 3 from the perspectives of following the same principle in DL case.

	Samsung
	Similar to DL, Option 3 is preferred.

	Lenovo, Motorola Mobility
	Option 3, as for DL.


Summary for Question 1:
· 2 companies (Ericsson, Intel) support Option 1

· 2 companies (Huawei, HiSilicon) support Option 2
· 11 companies (Huawei, HiSilicon, Nokia, NSB, Broadcom, Ercisson, LG, WILUS, Samsung, Lenovo, Motorola Mobility) support Option 3
Proposal 1: In case the 1st subframe of a reference UL burst based on Type 1 channel access is Mode 1 partial UL subframe, the partial subframe as well as the next subframe are considered for CWS adjustment.
Question 2: If your choice for Q1 is Option 1 or Option 3, how to handle the CWS adjustment for the case where the UL burst contains only this partial UL subframe? Please provide your preference and reasons.
· Option 1: Ignore this mode 1 UL partial subframe for CWS adjustment

· Option 2: Use this UL partial subframe as the reference subframe

· Option 3: Other solutions (please provide your proposal)

	Company
	Views

	Huawei, HiSilicon
	Option 2 is preferred if Option 3 for Q1 is chosen. Anyway it is not a general case to schedule only a single subframe for a UL burst.

	Nokia, NSB
	In case of a single partial subframe, the behavior would fall back to option 2, i.e. partial subframe is the reference subframe

	Broadcom
	Option 2

	Ericsson
	Option 2, so that no transmissions are ignored. The CWS is updated after every transmission regardless if its 1 or multiple subframes. 

	LG
	Option 2

	Intel 
	Option 2. No other option. 

	WILUS
	Option 2 is preferred.

	Samsung
	Option 2

	Lenovo, Motorola Mobility
	Option 2


Summary for Question 2:

· 12 companies (Huawei, HiSilicon, Nokia, NSB, Broadcom, Ericsson, LG, Intel, WILUS, Samsung, Lenovo, Motorola Mobility) prefer Option 2
Proposal 2: In case the partial subframe is the only subframe included in the reference UL burst, the partial subframe is used for CWS adjustment.
Question 3: For a UE which is allowed to apply Mode 1 UL partial subframe, please provide your preference and reasons on the rule of the LBT attempt number/position for a scheduled UL burst within the MCOT acquired by the eNB.

· Option 1: No restriction on LBT attempt number or position, i.e. the UE is allowed to perform Type 2 channel access before any slot of the UL burst if the LBT attempt for the previous slot fails
· Option 2: The UE is only allowed to perform Type 2 channel access before the 2nd slot for the first subframe of the UL burst
· Option 3: The UE is allowed to perform Type 2 channel access before the 2nd slot for each subframe of the UL burst, but the number of LBT attempt(s) should not exceed the number of subframe(s) of the UL burst
· Option 4: Other solutions (please provide your proposal)
	Company
	Views

	Huawei, HiSilicon
	Option 1 is preferred to give more opportunity for UE to access the channel.
Option 2 or Option 3, or alternatively disallow Mode 1 within the shared MCOT can also be acceptable. Anyway, generally the gap between DL and UL could be very small so that the probability for other contending nodes to access the channel within such gap is small, thus it is not likely for the UE to fail the LBT before the SF boundary.

	Nokia, NSB
	Option 1

	Broadcom
	Option 2 or Option 3 is preferred. 

The channel access procedure for any node in the unlicensed spectrum is not intended to only maximize its own opportunity to access the channel. Fairness is an important criterion. The principle of shared and paused COT was adopted in eLAA to mitigate the UL limitation of being able to access the channel only at 1 ms boundaries and also the grant-to-transmission delay due to its scheduled nature. The ETSI BRAN specification also allows the shared and paused COT for the same reason and in fact, according to Broadcom’s interpretation, limits the number of  LBT attempts by a supervised node to 1. eLAA has chosen to interpret the ETSI-BRAN specification to allow LBT at 1 ms boundaries and this was agreed in RAN1 because it could be shown that this scheme is fair to Wi-Fi in the 3GPP evaluation scenarios. If the frequency of channel access increased for LAA UL, it no longer needs the same concession as was allowed in Rel. 14 eLAA. At most, the channel access can be allowed to be as aggressive as in case of Rel. 14 eLAA by limiting the number of LBT attempts to the number of subframes. 

	Ericsson 
	We support Option 1. This is beneficial as higher flexibility can be achieved and the UE has a better chance to access the channel with finer granularity. This is not expected to result in coexistence problem with Wi-Fi since two starting points within 1ms duration are still considered low as compared to 111 starting points for Wi-Fi nodes. 

	LG
	We prefer Option 1 to provide more chance to access the channel.

	Intel 
	Given that there are different opinions on the interpretation of the ETSI EN 301 893, we are unable to provide our view on this issue. It would be rather appropriate to first clarify ETSI EN 301 893. 

	WILUS
	Option 1 is preferred. It seems reasonable not to have any restriction on LBT attempt number or position for a scheduled UL burst within eNB’s MCOT to have more opportunity for a UE access the channel. 

	Samsung
	Option 1 is preferred

	Lenovo, Motorola Mobility
	Option 1.


Summary for Question 3:

· 10 companies (Huawei, HiSilicon, Nokia, NSB, Ercisson, LG, WILUS, Samsung, Lenovo, Motorola Mobility) support Option 1

· 3 companies (Huawei, HiSilicon, Broadcom) support Option 2

· 3 companies (Huawei, HiSilicon, Broadcom) support Option 3
· 1 company (Intel) requests to clarify the ETSI regulation before drawing a conclusion

Proposal 3: For a UE which is allowed to apply Mode 1 UL partial subframe within the MCOT acquired by the eNB, there is no restriction on LBT attempt number or position, i.e. the UE is allowed to perform Type 2 channel access before any slot of the UL burst if the LBT attempt for the previous slot fails.
Question 4: For a UE which is allowed to apply Mode 1 UL partial subframe, please provide your preference and reasons on the rule of the LBT attempt for a scheduled UL burst outside the MCOT acquired by the eNB.

· Option 1: No restriction on LBT attempt number or position, i.e. the UE is allowed to continue Type 1 channel access before any slot of the UL burst if the LBT attempt for the previous slot fails
· Option 2: Other solutions (please provide your proposal)

	Company
	Views

	Huawei, HiSilicon
	Option 1 is preferred. There is no restriction on the LBT attempt number or position for WiFi which also uses Cat.4 LBT to access the channel, so Option 1 would not harm the fair co-existence.

	Nokia, NSB
	Option 1

	Broadcom
	Option 1 is reasonable

	Ericsson
	Option 1, there is no motivation to restrict the number of attempts.  

	LG
	Option 1

	Intel
	Our response is not available as indicated for Question 3.

	WILUS
	Option 1 is preferred.

	Samsung
	Option 1

	Lenovo, Motorola Mobility
	Option 1.


Summary for Question 4:

· 11 companies (Huawei, HiSilicon, Nokia, NSB, Broadcom, Ercisson, LG, WILUS, Samsung, Lenovo, Motorola Mobility) prefer Option 1

· 1 company (Intel) requests to clarify the ETSI regulation before drawing a conclusion

Proposal 4: For a UE which is allowed to apply Mode 1 UL partial subframe outside the MCOT acquired by the eNB, there is no restriction on LBT attempt number or position, i.e. the UE is allowed to continue Type 1 channel access before any slot of the UL burst if the LBT attempt for the previous slot fails.
2.2 Signaling for Mode 1 partial UL subframes
Question 5: Please provide your preference and reasons on how to indicate whether Mode 1 is allowed for UL subframe(s) (under the LBT attempt rule mentioned in Q3 and Q4)?
· Option 1: UL grant for dynamically indicating whether Mode 1 is allowed for scheduled subframes
· Option 2: RRC signaling for enabling/disabling Mode 1 for all UL subframes
· Option 3: Other solutions (please provide your proposal)
	Company
	Views

	Huawei, HiSilicon
	Option 1 is preferred. 
The first point is such dynamical signaling helps the UE to understand which SFs are conservatively scheduled (allowed to be punctured) and which SFs are normally scheduled (not allowed to be punctured). E.g., the eNB may perform conservative scheduling (and indicates Mode 1) for earlier SF(s) of a burst, and perform normal scheduling (and indicates non-Mode 1) for later SFs of the burst. The UE only punctures the earlier SFs which may still be correctly decoded after puncturing and drops the whole SF for later SFs if LBT fails before SF boundary. If there is no such indication in UL grant, the UE may puncture the later SFs which probably leads to decoding error while causing a waste of resources (e.g., such wasted occupancy interferes neighboring cells and/or blocks the LBT of other nodes). 
The second point is the new MCS table as mentioned in Q8 could be applied if UL grant indicates Mode 1 for the scheduled SF(s) which could lead to increased spectrum efficiency as compared to the old table under conservative scheduling, while old MCS table could be applied if UL grant indicates non-Mode 1 which achieves robust transmission as compared to the new MCS table under normal scheduling.

	Nokia, NSB
	Option 1. Since whether or not to use mode 1 also affects link adaptation / MCS selection at the eNB, there should be a way of switching dynamically between mode 1 and fixed starting points.

	Broadcom
	RRC signaling will pose lower signaling overhead and hence, Option 2 is preferred. However, we are ok with any other solution, including Option 1 which achieves our  preferred option 2/3 for Q3.

	Ericsson
	We prefer option 2. 

Dynamic enabling/disabling of Mode 1 would be beneficial if eNB choices to frequency multiplex legacy rel-14 UEs and new rel-15 Ues. However, we think that this situation will exist most of the time and if the eNB choices to always deactivate Mode 1 in this situation, the advantage of introducing Mode 1 is questionable. Besides, frequency multiplexing Ues on unlicensed channel is not as favorable as on licensed carrier due to the risk of Ues blocking each other’s transmissions.  



	LG
	Option 2 is preferred since it is questionable how much gain can be achieved by dynamically indicating Mode 1 at the cost of increase of DCI overhead.

	Intel
	Option 2. We do not see enough motivation for dynamic indication.

	WILUS
	Option 2. It is still not clear to have dynamic indication for Mode 1.

	Samsung
	Option 2 is preferred unless there is strong motivation for dynamic indication.


Summary for Question 5:

· 5 companies (Huawei, HiSilicon, Nokia, NSB, Broadcom) support Option 1

· 6 companies (Broadcom, Ercisson, LG, Intel, WILUS, Samsung) support Option 2
Proposal 5: FFS how to indicate whether Mode 1 is allowed for UL subframe(s).
Question 6: If your choice for Q5 is option 1, please provide your preference on the bit field design in UL grant for Mode 1 indication.
· Option 1: add new bit(s) in UL grant for indication

· Option 2: 2 bits joint encoding for indicating states of R14 operation, Mode 1, Mode 2,  and ending partial

· Option 3: Other solutions (please provide your proposal)

	Company
	Views

	Huawei, HiSilicon
	Option 1 or Option 2 is preferred depending on whether other indications will be introduced in UL grant.

	Nokia, NSB
	Option 2, as this gives most flexibility at lowest overhead considering the 3 new UL features introduced (Mode 1, Mode 2 & ending partial subframe)

	
	


Summary for Question 6:

· 2 companies (Huawei, HiSilicon) support Option 1

· 4 companies (Huawei, HiSilicon, Nokia, NSB) support Option 2
Proposal 6: As how to indicate Mode 1 is FFS, it could be also FFS on the design of Mode 1 indication bit field (if any) in UL grant.
Question 7: If a UL grant schedules a UL burst by multiple-subframe scheduling operation, which subframe(s) should Mode 1 be applied (under the LBT attempt rule mentioned in Q3 and Q4)? Please provide your preference and reasons.
· Option 1: Mode 1 is applied only for the 1st subframe of the UL burst
· Option 2: Mode 1 is applied for all subframes of the UL burst
· Option 3: Other solutions (please provide your proposal)

	Company
	Views

	Huawei, HiSilicon
	Option 2 is preferred. It is beneficial for increasing the channel accessing opportunity if Mode 1 is applied for all subframes of the scheduled UL burst.

	Nokia, NSB
	Option 2. The UE behavior should be the same as in Question 4. Additionally, one may allow for configuring behavior according to option 1 as well.

	Broadcom
	Option 1 is preferred corresponding to Option 2 in Q3 (reason as provided for Q3)

If Option 3 is selected in Q3, Option 2 is acceptable but only with the restriction that number of LBT attempts does not exceed the number of subframes

	Ercisson
	Option 2.  This is beneficial as maximum flexibility can be achieved and the UE has a better chance to access the channel with finer granularity.

	LG
	Option 2

	Intel
	This question is subject to the outcome of Question 3. This issue can be discussed after Question 3 is first answered. 

	WILUS
	Option 2 is preferred as considering not to have restriction for LBT attempt number or position on Q3/Q4.

	Samsung
	Option 2 


Summary for Question 7:

· 3 companies (Nokia, NSB, Broadcom) supports Option 1

· 9 companies (Huawei, HiSilicon, Nokia, NSB, Broadcom, Ercisson, LG, WILUS, Samsung) support Option 2
· 1 company (Broadcom) prefers Option 2 under the condition that Option 3 is chosen for Q3

· 1 company (Intel) chooses to discuss for this question after Q3 is concluded first.

Proposal 7: If a UL grant schedules a UL burst by multiple-subframe scheduling operation, Mode 1 is applied for all subframes of the UL burst.

2.3 MCS table for Mode 1 partial UL subframes
Question 8: If Mode 1 partial UL subframe is allowed for a subframe, do you support that new MCS table (shown in Appendix of [3]) can be applied for that subframe? Please provide the detailed design if you support introducing new MCS table and provide the reasons if you do not support introducing new MCS table.
	Company
	Views

	Huawei, HiSilicon
	If the UL grant indicates that Mode 1 applies for a SF, then the new MCS table can be applied for that SF. If the UL grant indicates that non-Mode 1 applies for the SF, the old MCS table is applied.
1. With Mode 1 applies for a SF, if the first slot of the SF is punctured based on LBT results, it will result in losing almost half of the systematic bits. However, it does not mean the system information is lost since the systematic bits may be recovered either by their corresponding parity bits mapped on the second slot of the SF or by the Turbo soft decoding. The partial SF transmission in Mode 1 with a effective coding rate higher than 1/3 but lower than 0.931 may still be correctly decoded at high SNR case, according to our evaluation in R1-1707029. The new MCS table could lower the effective coding rate in the old MCS table for some MCS indices, which is helpful to enhance the cell spectrum efficiency for Mode 1 transmission under the punctured case. 
2. Although by always using the old MCS table, the eNB can skip MCS indices 8-10, 15-18, and chooses a more conservative MCS value (e.g. by choosing TBS 7 instead of 8-10 or 14 instead of 15-18) , this means around 35% of the available MCS values are precluded from the new MCS table, and thereby the selected MCS value from the remaining set is sub-optimal in spectrum efficiency. E.g., considering the most general case for unlicensed scenario is high SINR case, the MCS indices 19-28 can not survive for both new and old table under punctured case, thus it is more likely for the eNB to fall back the MCS value to 18 under the new MCS table, while under the old MCS table the highest available MCS value for falling back is 14. This causes almost 40%  dedradation of spectrum efficiency in case of always using the old MCS table.

	Nokia, NSB
	A new MCS table could be supported although we don’t see this as absolutele necessity. 

	Broadcom
	The MCS table should result in good reliability of the partial subframe transmission with puncturing. Proponents of a new MCS table can possibly provide results on increase in the reliability of the partial subframe due to the application of the new/old tables in the 3GPP evaluation scenario and how it compares with the efficiency of TBS scaling. If the reliability of the partial subframe is not ensured, there is little benefit of increasing the number of starting positions. Many companies have argued that the LAA indoor scenario along with LBT will usually see  high SNRs and in that case, causing errors and retransmissions artificially using poor transmission schemes will be inefficient.

	Ericsson
	We do not support introducing a new MCS table. Due to the following: 

· The UE map the coded bits to physical resources in the time domain first. Therefore, puncturing half of the subframe will result in losing almost half of the systematic bits.  Even if the modulation rate is increased, high percentage of the systematic bits is still lost. The systematic bits are more important than the parity bits and puncturing them causes significant degradation loss. Nevertheless, if the coding rate is reduced to below 1/3, the systematic bits will appear again in the transmission (if the reading from the circular buffer reach the end of the buffer and still more bits are needed, the reading of bits then resumes from the beginning of the buffer). However, according to table 1, very few indices fulfil the condition (r<1/3) even with the modified MCS table. 

· if mode 1 is activated for multiple consecutive subframes, the new MCS table (if introduced) shall also be applied for the full subframe transmissions, which is clearly suboptimal and undesirable.

· Given that each node is required to perform LBT before transmission, the SINR is expected to be high for unlicensed transmissions, unless in case of hidden node problem. Accordingly, high MCS indices will be used most of the time. Since those MCS indices already use highest modulation order, introducing a new MCS table will not help. 

· it is under eNB control to select the TBS for a subframe and the excessively high code rate can be avoided with smart eNB scheduling, i.e., a more conservative scheduling for potential partial subframe. 



	LG
	Not support new MCS table for Mode 1. Performance gain obtained by decreasing decoding failure probability of initial partial subframe seems comparable to performance degradation due to increasing coding rate for full subframe.

	Intel
	No need and actually it is against the concept of Mode 1. If the first half of a subframe is punctured, then to raise the chance of successful decoding, the code rate needs to be lowered. Thus, if a Mode 1 transmission is expected, the MCS selection itself needs to be conservative than what the channel can actually support. Introducing new MCS table to increase the code rate is against the concept.

	Samsung
	No need to introduce a new MCS table. Conservative MCS selection can resolve the problem.

	Lenovo, Motorola Mobility
	Agree with Samsung and Intel.


Summary for Question 8:

· 4 companies (Huawei, HiSilicon, Nokia, NSB) prefer the introduction of a new MCS table for Mode 1 partial subframe
· 6 companies (Ercisson, LG, Intel, Samsung, Lenovo, Motorola Mobility) do not see a strong motivation to introduce this new MCS table
· 1 company (Broadcom) suggest to use the MCS table that guarantees the reliability of the partial subframe 
Proposal 8: FFS whether to introduce a new MCS table for Mode 1 partial subframe.

2.4 Mode 2 partial UL subframe
Question 9: Please provide your preference and reasons on the TBS calculation for Mode 2 partial UL subframe. 

· Option 1: The TBS of the partial subframe is indexed by MCS and scaled by the factor of 0.5
· Option 2: The TBS of the partial subframe is indexed by MCS and scaled by other factors

· Option 3: Other solutions (please provide your proposal)

	Company
	Views

	Huawei, HiSilicon
	Option 1 is preferred. As the time resources are reduced to one half, it is natural to scale the TBS of Mode 2 with factor 0.5, i.e. the TBS of the partial subframe is indexed by MCS and N_PRB*0.5.

	Nokia, NSB
	Option 1, i.e. TBS scaling by factor of 0.5

	Broadcom
	Option 1 is preferred

	Ericsson 
	Option 1

	LG
	Option 1

	Intel
	Option 1

	WILUS
	Option 1

	Samsung
	Option 1

	Lenovo, Motorola Mobility
	Option 1.


Summary for Question 9:

· 12 companies (Huawei, HiSilicon, Nokia, NSB, Broadcom, Ercisson, LG, Intel, WILUS, Samsung, Lenovo, Motorola Mobility) prefer Option 1
Proposal 9: The TBS of the Mode 2 partial UL subframe is indexed by MCS and scaled by the factor of 0.5.
Question 10: Please provide your views on the candidate starting points of Mode 2 partial UL subframe.

	Company
	Views

	Huawei, HiSilicon
	Symbol #7, symbol #8, symbol #7 + 25μs, and symbol #7 + 25μs + TA, can be introduced and indicated by UL grant. The legacy bit field in 0A/0B/4A/4B for indicating ‘starting position’ could be reused.

	Nokia, NSB
	4 starting points {#7, #7+25us, #7+25us+TA, #8}. As noted by Huawei, the legacy bit fields for the start between symbol #0 & #1 can be reused.  

	Broadcom
	The starting intervals between symbols 7 and 8 for Mode 2 can be identical to those between symbols 0 and 1 in  Rel. 14. 

	Ericsson 
	Agree with Huawei and Nokia 

	LG
	Agree with Huawei. The legacy bits for indicating starting PUSCH position can be reinterpreted when Mode 2 transmission is indicated.

	Intel
	Agree with Huawei.

	WILUS
	Agree with 4 starting points {#7, #7+25us, #7+25us+TA, #8} reusing legacy bit fields

	Samsung
	Agree with Huawei.

	Lenovo, Motorola Mobility
	Fine with Huawei’s suggestion.


Summary for Question 10:

· 12 companies (Huawei, HiSilicon, Nokia, NSB, Broadcom, Ercisson, LG, Intel, WILUS, Samsung, Lenovo, Motorola Mobility) prefer to reuse the legacy bit field in 0A/0B/4A/4B for indicating the starting positions of {#7, #7+25us, #7+25us+TA, #8} for Mode 2 partial subframe.
Proposal 10: Reuse the legacy bit field in 0A/0B/4A/4B for indicating the starting positions of {#7, #7+25us, #7+25us+TA, #8} for Mode 2 partial subframe.
2.5 UCI for starting partial UL subframes
Question 11: Please provide your preference and reasons on the UCI mapping rule for Mode 1 partial UL subframes. 
· Option 1: UCI is rate-matched firstly on the second slot of the subframe applied with Mode 1
· Option 2: UCI is mapped on PUSCH with legacy R14 rule for transmission with Mode 1
· Option 3: Other solutions (please provide your proposal)

	Company
	Views

	Huawei, HiSilicon
	Option 1 is preferred. Since the first slot may be punctured due to LBT failure, the aperiodic CSI could be rate-matched firstly on the second slot of the subframe to guarantee most of the CSI information would be reserved in case the 1st slot is punctured. If the resources of the second slot is not enough for accommodating aperiodic CSI, the remaing aperiodic CSI could be mapped on the 1st slot.

	Nokia, NSB
	Option 1 is preferred, although we prefer to keep UCI always within the 2nd slot to keep things simple. eNB can ensure by scheduling that A-CSI fits into the allocated resources. We could formulate this as: Option 1a) UCI is rate-matched in the second slot of the subframe applied with Mode 1

	Ericsson
	We support option 1 given that the UCI is always mapped on the second slot if mode 1 is enabled regardless if the subframe is partial or full. This will make it easier to support mode 1 for autonomous UL. In case AUL enabled, the eNB detect the UCI in the second slot and the UCI would carry information about the starting point in the corresponding subframe (if first of second slot)

	LG
	We support Option 1a) suggested by Nokia. UCI mapping only on 2nd slot is applied for all subframes (except for Mode 2 subframe and 1-slot ending partial subframe) if Mode 1 is enabled.

	Intel 
	We support Option 1a)

	WILUS
	We prefer Option 1 that UCI is rate-matched on 2nd slot of the subframe with Mode 1 regardless of the subframe is partial or full. For the simplicity, we also support Option 1a) 1 under ensuring eNB’s smart scheduling.

	Samsung
	We also support Option 1a)


Summary for Question 11:

· 2 companies (Huawei, HiSilicon) support Option 1
· 7 companies (Nokia, NSB, Ercisson, LG, Intel, WILUS, Samsung) prefer Option 1 a) where the UCI is always mapped on the 2nd slot of the Mode 1 subframe regardless the subframe is actually full or partial.
· One company (Ercisson) mentioned the UCI can also be always mapped on the 2nd slot for AUL if partial SF is enabled
Proposal 11: UCI is rate-matched in the 2nd slot of the subframe appliced with Mode 1,e regardless this Mode 1 subframe is actually full or partial.
Question 12: Please provide your preference and reasons on the UCI mapping rule for Mode 2 partial UL subframes. 

· Option 1: UCI is rate-matched within the 2nd slot of the Mode 2 partial UL subframe
· Option 2: Do not support UCI mapping on the Mode 2 partial UL subframe

· Option 3: Other solutions (please provide your proposal)
	Company
	Views

	Huawei, HiSilicon
	Option 1 is preferred. CQI/PMI could be mapped at the front of PUSCH and RI could be mapped at the bottom of symbols aside DMRS symbol following the legacy mapping rules within the partial subframe. Note that the resource amount used for CSI transmission on the partial subframe should be the same as that used for CSI transmission on the whole subframe to guarantee the CSI performance.

	Nokia, NSB
	Option 1, i.e. same behavior as with Mode 1

	Ericsson
	Option 1. Given the later transmission starting time for a partial UL subframe, the UE in fact has more time to prepare the coded CSI symbols than for a normal UL subframe. Therefore, UCI (aperiodic CSI) on LAA PUSCH can be supported for starting partial subframe configured with mode 2.

	LG
	Option 1

	Intel
	Option 1

	WILUS
	We prefer Option 1.

	Samsung
	Option 1


Summary for Question 12:

· 9 companies (Huawei, HiSilicon, Nokia, NSB, Ercisson, LG, Intel, WILUS, Samsung) prefer Option 1.

Proposal 12: UCI is rate-matched on the 2nd slot of the Mode 2 partial UL subframe.
2.6 Ending UL partial subframe
Question 13: Please provide your preference and reasons on the additional ending positions of UL subframes. 

· Option 1: No additional ending positions are introduced except symbol #6, #12, and #13
· Option 2: Introduce additional symbols except symbol #6, #12, and #13 (please provide your proposed ending points)
· Option 3: Other solutions (please provide your proposal)

	Company
	Views

	Huawei, HiSilicon
	Option 1 is preferred. One point is that the support of ending at symbol #6 already provides sufficiently small granularity of PUSCH, there is no strong motivation to introduce extra ending positions considering the signaling overhead. The other point is considering the UL MCOT values are integers, it is more likely to schedule the ending SF to be full/half SF when the 1st SF is full/half SF to match the UL MCOT length.

	Nokia, NSB
	Option 1 

	Broadcom
	Option 2 is preferred along with additional ending points at symbols 3 and 10

Reasons for introducing SFs ending at symbol 3:

· Partial SFs ending at symbol 3 can be used to transmit a significant amount of data due to the very high SINR observed in typical 5GHz small cell configurations. 

· Even BE traffic with large IP packets can have smaller TBs due to segmentation and (re)assembly at the RLC and MAC. So, a large number of such smaller packets can be carried in an UL end partial SF ending at symbol #3. 

· SFs ending at symbol #3 will also increase channel utilization and spectral efficiency of LAA. The LAA eNB or UE can win the channel at any time instant. However, COTs are in integer multiples of 1ms and UL transmissions can only start at 0.5ms boundaries. So, LAA can waste up to 0.5ms of transmission opportunity. Definition of a partial SF ending at symbol #3, will enable LAA to utilize an additional 3 symbols of transmission every time it wins the COT at or after the end of symbol #3 and before the end of symbol #6. 

· Increase in the number of end partial SFs will reduce the chances of the UE having to transmit lower priority data or padding in order align the end of the SF to the available choices. 

Reasons for introducing SFs ending at symbol 10:

· Similar to the discussion above, defining a partial SF ending at symbol #10 will increase channel utilization, reduce transmission of lower priority data and padding and increase spectral efficiency of LAA. 

· Inclusion of such a SF will enable LAA to utilize an additional 3 symbols for data transmission every time it wins the COT at or after the end of  symbol #10 and before the end of symbol #12. 

Finally, please note that partial SFs ending at symbol #3 and symbol #10 have already been defined for the LAA DL, much for the same reasons as discussed above. So, it is only natural to define them for LAA UL too, especially since defining such subframes does not introduce any significant implementation complexity.

	Ericsson
	Option 1. 

	LG
	Option 1

	Intel
	Option 1

	WILUS
	Option 1

	Samsung
	Option 1


Summary for Question 13:

· 9 companies (Huawei, HiSilicon, Nokia, NSB, Ercisson, LG, Intel, WILUS, Samsung) prefer Option 1
· 1 company (Broadcom) prefers Option 2 by additionally introducing symbol 3 and 10 as the end points of the UL partial subframe.

Proposal 13: No additional ending positions are introduced for partial UL subframe except symbol #6, #12, and #13.
Question 14: Please provide your preference and reasons on the TBS scaling for ending partial subframe. 

· Option 1: The TBS of the ending partial subframe is indexed by MCS and scaled by the factor of 0.5

· Option 2: The TBS of the ending partial subframe is indexed by MCS and scaled by a factor that is related with the number of transmitted symbols

· Option 3: Other solutions (please provide your proposal)

	Company
	Views

	Huawei, HiSilicon
	Option 1 is preferred. Similar to the TBS scaling for Mode 2 partial SF, the TBS for ending partial SF is scaled by factor 0.5.

	Nokia, NSB
	Option 1. The same scaling should be applied for Mode 2 (of Question 9) and partial ending.

	Broadcom
	Option 2 is preferred given that we propose additional ending points besides slot boundaries

	Ericsson
	Option 1 

	LG
	Option 1

	Intel
	Option 1

	WILUS
	Option 1

	Samsung
	Option 1


Summary for Question 14:

· 9 companies (Huawei, HiSilicon, Nokia, NSB, Ercisson, LG, Intel, WILUS, Samsung) prefer Option 1
· 1 company (Broadcom) prefers Option 2.

Proposal 14: The TBS of the ending partial subframe is indexed by MCS and scaled by the factor of 0.5.
Question 15: Please provide your preference and reasons on the UCI mapping rule for the ending partial UL subframes. 

· Option 1: UCI is rate-matched within the 1st slot of the ending partial subframe

· Option 2: Do not support UCI mapping on the ending partial subframe
· Option 3: Other solutions (please provide your proposal)

	Company
	Views

	Huawei, HiSilicon
	Option 1 is preferred. Similar to the UCI mapping on Mode 2 partial SF, UCI mapping on ending partial SF is also supported.

	Nokia, NSB
	Option 1

	Ericsson 
	Option 1

	LG
	Option 1

	Intel
	Option 1

	WILUS
	Option 1

	Samsung
	Option 1


Summary for Question 15:

· 9 companies (Huawei, HiSilicon, Nokia, NSB, Ercisson, LG, Intel, WILUS, Samsung) prefer Option 1
Proposal 15: UCI is rate-matched on the 1st slot of the ending partial subframe.
2.7 Are there any other considerations you would like to raise for partial UL subframes?
	Company
	Views

	
	

	
	

	
	


3 Conclusions
Based on the email discussion, following proposals are raised.

Proposal 1: In case the 1st subframe of a reference UL burst based on Type 1 channel access is Mode 1 partial UL subframe, the partial subframe as well as the next subframe are considered for CWS adjustment.
Proposal 2: In case the partial subframe is the only subframe included in the reference UL burst, the partial subframe is used for CWS adjustment.
Proposal 3: For a UE which is allowed to apply Mode 1 UL partial subframe within the MCOT acquired by the eNB, there is no restriction on LBT attempt number or position, i.e. the UE is allowed to perform Type 2 channel access before any slot of the UL burst if the LBT attempt for the previous slot fails.
Proposal 4: For a UE which is allowed to apply Mode 1 UL partial subframe outside the MCOT acquired by the eNB, there is no restriction on LBT attempt number or position, i.e. the UE is allowed to continue Type 1 channel access before any slot of the UL burst if the LBT attempt for the previous slot fails.
Proposal 5: FFS how to indicate whether Mode 1 is allowed for UL subframe(s).
Proposal 6: As how to indicate Mode 1 is FFS, it could be also FFS on the design of Mode 1 indication bit field (if any) in UL grant.
Proposal 7: If a UL grant schedules a UL burst by multiple-subframe scheduling operation, Mode 1 is applied for all subframes of the UL burst.

Proposal 8: FFS whether to introduce a new MCS table for Mode 1 partial subframe.

Proposal 9: The TBS of the Mode 2 partial UL subframe is indexed by MCS and scaled by the factor of 0.5.
Proposal 10: Reuse the legacy bit field in 0A/0B/4A/4B for indicating the starting positions of {#7, #7+25us, #7+25us+TA, #8} for Mode 2 partial subframe.
Proposal 11: UCI is rate-matched in the 2nd slot of the subframe appliced with Mode 1,e regardless this Mode 1 subframe is actually full or partial.
Proposal 12: UCI is rate-matched on the 2nd slot of the Mode 2 partial UL subframe.
Proposal 13: No additional ending positions are introduced for partial UL subframe except symbol #6, #12, and #13.
Proposal 14: The TBS of the ending partial subframe is indexed by MCS and scaled by the factor of 0.5.
Proposal 15: UCI is rate-matched on the 1st slot of the ending partial subframe.
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