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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In NB-IoT Rel-16, the agreements related to multiple DL/UL transport blocks are summarized in [1]. In this contribution, we provide our views on the remaining issues.
2. SC-PTM related issues
2.1. Scheduling gap
In RAN1#99, the following agreement about a RRC configured scheduling gap after each TB was made. As discussed in [2], the gap could be used for backward compatibility purposes if there are legacy UEs deployment together with Rel-16 UE. 
	Agreement
For multicast, a scheduling gap can be inserted after each TB, where the gap length is configurable between {0, 16, 32, 64, 128} subframes. The configuration is per cell.



And the following agreement about a 20ms gap inserted every two TBs was also made. The purpose is for UE processing needed at receiver. 
	Agreement
If RRC configured scheduling gap is zero, for multicast, for UE processing at receiver, 
· If R>=12, no gap is inserted
· R is the number of subframes of each of the NPDSCH
· Otherwise, a 20msec gap is inserted every 2 TBs



The agreements above have not been captured in RAN1 specification yet. And based on the agreement above, the scheduling gap is inserted after the end of each TB even for last TB. As shown in Figure 1, one DCI schedules four TBs. After the end of last TB, i.e. TB4, there is also a gap inserted. It is not the intention and it will delay the subsequent transmission for the last gap after TB4.
[image: ]
[bookmark: _Ref30442809]Figure 1 An example of RRC configured scheduling gap
[bookmark: _Ref32568056]Proposal 1: For SC-MTCH multiple TBs scheduling, a RRC configured scheduling gap is not inserted after the end of the last TB.
[bookmark: _Ref32568070]Proposal 2: Adopt the following text proposals in Annex A for TS 36.213.
2.2. Collision handling
As discussed in [2], the RRC configured scheduling gap is used for backward compatibility purpose. Figure 2 is an example. In network perspective, the same SC-MTCH for Rel-16 UE and legacy UE is sent only once. The scheduling gap is used for DCI transmission for legacy UE.
[image: ]
[bookmark: _Ref29890870]Figure 2 An example of scheduling gap for backward compatibility purpose
[bookmark: _Ref32568147]Observation 1: For SC-MTCH multiple TBs scheduling, the configurable gap inserted after each TB may be used for backward compatibility purposes.
In Rel-13, DL gap is supported. If the condition Rmax≥Ngap,threshold is satisfied, DL gap is activated during NPDSCH transmission. For backward compatibility purpose, DL gap for Rel-16 UE and legacy UE should be activated at the same time for the same SC-MTCH. If DL gap is activated, scheduling gap may collide with DL gap. Then how to handle the collision between scheduling gap and DL gap should be clarified. 
· Option 1：Overlapped part between scheduling gap and DL gap is counted as part of NPDSCH, so the overlapped part is postponed together with NPDSCH. An example is shown in Figure 3.
· Option 2：Overlapped part between scheduling gap and DL gap is counted as part of DL gap, so the overlapped part is not postponed. An example is shown in Figure 4.
[image: ]
[bookmark: _Ref29894472]Figure 3 An example of option 1
(i.e. overlapped part is postponed)
[image: ]
[bookmark: _Ref32602351]Figure 4 An example of option 2
(i.e. overlapped part is counted as part of DL gap, i.e. not postponed)
For option 1, the overlapped part is postponed, thus legacy DCI can be sent in the postponed scheduling gap. The same SC-MTCH TB2 is sent only once. For option 2, the overlapped scheduling gap is counted as part of DL gap. There is no room to send legacy DCI to schedule SC-MTCH TB2. So the same SC-MTCH TB2 is sent twice. It is a waste of network resource. And it also makes the carrier crowded. It will impact legacy SC-MTCH scheduling in the same carrier. So option 1 is preferred.
[bookmark: _Ref32568152]Observation 2: For the case that RRC configured scheduling gap collides with DL gap, postpone the overlapped scheduling gap together with NPDSCH transmission (i.e. option 1) does not increase network resource consumption, but the case that overlapped scheduling gap counted as part of DL gap (i.e. option 2) does.
[bookmark: _Ref32568076]Proposal 3: For SC-MTCH multiple TBs scheduling, if Rmax≥Ngap,threshold and RRC configured scheduling gap collides with DL gap, overlapped scheduling gap is postponed with NPDSCH transmission.
If the RRC configured scheduling gap is zero, 20ms gap maybe inserted every two TBs. The motivation is for UE processing at receiver. In this case, every two TBs are transmitted back to back. It is not practical to send same SC-MTCH TBs only once for both Rel-16 UE and legacy UE in this case. So with respect to the 20ms gap, no need to consider backward compatibility issue. If the 20ms gap collides with DL gap, only overlapped NPDSCH transmission needs to be postponed. No need to consider the legacy DCI. The overlapped scheduling gap is counted as part of DL gap. An example is shown in Figure 5. 
[image: ]
[bookmark: _Ref30597898]Figure 5 An example of 20ms gap inserted every two TBs collision with DL gap
[bookmark: _Ref32568161]Observation 3: For SC-MTCH multiple TBs scheduling, the 20ms gap inserted every two TBs is used for UE processing needed at receiver and not for backward compatibility purposes.
[bookmark: _Ref32568082]Proposal 4: For SC-MTCH multiple TBs scheduling, if Rmax≥Ngap,threshold and 20ms gap inserted every two TBs collides with DL gap, overlapped part of the 20ms gap is counted as part of DL gap.
[bookmark: _Ref32568087]Proposal 5: Adopt the following text proposals in Annex B for TS 36.211.
3. Unicast related issues
In RAN1#99, the following agreements were made:
	Agreement

For interleaving case, the symbol counter  is reset at the start of the first TB transmission and incremented for each symbol during the whole transmission of the two TBs.
· , where  is the number of scheduled TBs.



The agreements above have not been captured in RAN1 specification accurately yet. For the following description in current specification:


If  >1 and interleaving between codewords is applied according to clause 16.5.1 of 3GPP TS 36.213 [4], then the symbol counter  is reset at the start of the transmission and incremented for each symbol during the transmission. 





“The transmission” would introduce ambiguity as it may be interpreted as the transmission of each TB or the transmission of NTB TBs. Then it may lead to two different implementations for symbol counter reset. One implementation is that the symbol counter  is reset at the start of the transmission of each TB, and the other implementation is that the symbol counter  is reset at the start of the transmission of NTB TBs. Based on the agreement, the symbol counter  should be reset at the start of the transmission of NTB TBs. Thus “the transmission” should be clarified as “the transmission of  NPUSCH codewords”.

[bookmark: _Ref32568092]Proposal 6: Adopt the following text proposals in Annex C for TS 36.211.

4. Conclusion
In this contribution, our views on the remaining issues of multiple TB scheduling are provided. The following proposals are made.
Proposal 1: For SC-MTCH multiple TBs scheduling, a RRC configured scheduling gap is not inserted after the end of the last TB.
Proposal 2: Adopt the following text proposals in Annex A for TS 36.213.
Observation 1: For SC-MTCH multiple TBs scheduling, the configurable gap inserted after each TB may be used for backward compatibility purposes.
Observation 2: For the case that RRC configured scheduling gap collides with DL gap, postpone the overlapped scheduling gap together with NPDSCH transmission (i.e. option 1) does not increase network resource consumption, but the case that overlapped scheduling gap counted as part of DL gap (i.e. option 2) does.
Proposal 3: For SC-MTCH multiple TBs scheduling, if Rmax≥Ngap,threshold and RRC configured scheduling gap collides with DL gap, overlapped scheduling gap is postponed with NPDSCH transmission.
Observation 3: For SC-MTCH multiple TBs scheduling, the 20ms gap inserted every two TBs is used for UE processing needed at receiver and not for backward compatibility purposes.
Proposal 4: For SC-MTCH multiple TBs scheduling, if Rmax≥Ngap,threshold and 20ms gap inserted every two TBs collides with DL gap, overlapped part of the 20ms gap is counted as part of DL gap.
Proposal 5: Adopt the following text proposals in Annex B for TS 36.211.
Proposal 6: Adopt the following text proposals in Annex C for TS 36.211.
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Annex A. TP for scheduling gaps in SC-PTM in TS 36.213
---------------------------------------------- Start of Text Proposal ------------------------------------------
-------------------------------------------- Unchanged parts omitted -----------------------------------------
16.4.1	UE procedure for receiving the narrowband physical downlink shared channel
-------------------------------------------- Unchanged parts omitted -----------------------------------------

-	for , 

-	if the UE is configured with higher layer parameter multi-TB-DL-Unicast-Interleaving-config, and NPDSCH corresponding to a NPDCCH with DCI CRC scrambled by C-RNTI, and 



-	NB-IoT DL subframes  with  are associated with TBr+1 , 
-	otherwise,



-	NB-IoT DL subframes  with  are associated with TBr+1 , 

-	For the UE configured with higher layer parameter multi-TB-SC-MTCH-config and the NPDSCH corresponding to a NPDCCH with DCI CRC scrambled by G-RNTI and ,



-	NB-IoT DL subframes  with  are associated with TBr+1 ,  and,
-	Ngap, 1 TB subframes,which is configured by higher layer, are inserted from the end of DL subframe  to the start of DL subframe , r = 0, 1, …, NTB-2 and,
-	Ngap, 2 TBs subframes, if Ngap, 1 TB is zero,are inserted from the end of DL subframe  to the start of DL subframe  , r = 0, 1…,-1, where Ngap, 2 TBs = 20 if , and Ngap, 2 TBs = 0 otherwise.
-------------------------------------------- Unchanged parts omitted -----------------------------------------
----------------------------------------------- End of Text Proposal ------------------------------------------
Annex B. TP for collision handling in SC-PTM in TS 36.211
---------------------------------------------- Start of Text Proposal ------------------------------------------
-------------------------------------------- Unchanged parts omitted -----------------------------------------
[bookmark: _Toc454818195]10.2.3.4	Mapping to resource elements
-------------------------------------------- Unchanged parts omitted -----------------------------------------







The NPDSCH transmission can be configured by higher layers with transmission gaps where the NPSDCH NPDSCH transmission is postponed. There are no gaps in the NPDSCH transmission if where  is given by the higher layer parameter dl-GapThreshold and  is given by [4]. The gap starting frame and subframe is given by  where the gap periodicity,, is given by the higher layer parameter dl-GapPeriodicity. The gap duration in number of subframes is given by , where  is given by the higher layer parameter dl-GapDurationCoeff. For NPDSCH carrying the BCCH there are no gaps in the transmission. 

If Rmax≥Ngap,threshold and Ngap,1 TB subframes defined in 16.4.1 of TS 36.213 overlaps with the transmission gaps, the overlapped part of the Ngap,1 TB subframes are postponed until not overlapping with the transmission gaps. There are no gaps in the Ngap,1 TB subframes if .

If Rmax≥Ngap,threshold and Ngap, 2 TBs subframes defined in 16.4.1 of TS 36.213 overlaps with the transmission gaps, the overlapped part of the Ngap, 2 TBs subframes are counted as part of the transmission gaps. There are no gaps in the Ngap, 2 TBs subframes if .
-------------------------------------------- Unchanged parts omitted -----------------------------------------
----------------------------------------------- End of Text Proposal ------------------------------------------
Annex C. TP for unicast in TS 36.211
---------------------------------------------- Start of Text Proposal ------------------------------------------
-------------------------------------------- Unchanged parts omitted -----------------------------------------
10.1.5	SC-FDMA baseband signal generation
-------------------------------------------- Unchanged parts omitted -----------------------------------------




For , the time-continuous signal  for sub-carrier index in SC-FDMA symbol  in an uplink slot is defined by 








for  where parameters for  and  are given in Table 10.1.5-1,  is the modulation value of symbol , and the phase rotation  is defined by








where   is the number of transport blocks defined in 16.5.1 of 3GPP TS 36.213 [4]. If  >1 and interleaving between codewords is applied according to clause 16.5.1 of 3GPP TS 36.213 [4], then the symbol counter  is reset at the start of the transmission of  NPUSCH codewords and incremented for each symbol during the transmission. For other cases, the symbol counter  is reset to 0 at the start of each NPUSCH codeword transmission and incremented for each symbol during the transmission of the NPUSCH codeword.
-------------------------------------------- Unchanged parts omitted -----------------------------------------
----------------------------------------------- End of Text Proposal ------------------------------------------
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OP200091       － 1 －   一种 间隔的确定方法和设备         技术领域   本申请 实施例涉及通信领域，尤其涉及一种 间隔的确定方法和设备 。     5  背景技术   物联网（ i nternet of things ， IoT ） 是“物物相连的互联网”， 这样的通信方式也称 为机器间通信（ m achine type communications ， MTC ）， MTC 中 的 用户设备（ user equipment ， UE ） 称为 MTC 终端。物联网应用在多种场景中 ，例如 从室外到室内，从地上到地下，因而 对物联网的设计提出了很多特殊的要求。 例如要求实现覆盖增强、 支持大量低速率设备 、 10  非常低的 成本 、 低能量消耗。   对于处于小区边缘或者地下室，无线信道质量较差的 用户设备 ，下行数据传输可能需 要高达几百次甚至上千次的重复，下行数据传输需要较长的时间 。 物联网的一种具体形式 是 窄带物联网（ narrowband internet of things ， NB - IoT ） ， NB - IoT 的 系统带宽为 180 千赫兹（ kHz ） ， 窄带物理下行共享信道 （ narrowband physical downlink shared channel ， 15  NPDSCH ）的 传输带宽也为 180kHz 。 不同用户设备之间只能是通过时分复用的方式分时的占 用 NPDSCH 。如果无线信道质量差的用户设备占用信道，会阻塞覆盖条件好的用户设备。因 为覆盖条件好的用户设备需要等到无线信道质量差的用户设备接收完下行传输的数据之后 才能接收 NPDSCH 。   这种经常 性的下行重复传输 由于采用 时分复用 的方式， 会阻塞 NPDSCH 。 为了避免这种 20  情况， 在 NB - IoT 中用户设备可以根据窄带物理下行控制信道（ narrowband physical  downlink control channel ， NPDCCH ）的 搜索空间的重复次数确定是否在 NPDSCH 中插入 下 行间隔（ downlink gap ， DL  gap ） 。例如，有两个用户设备分别为 UE1 和 UE2 ，若 UE1 在 NPDSCH 中插入 下行间隔，则 UE2 可以利用该下行间隔进行数据传输， 避免 UE2 长时间 无法 进行数据 传输 的情况 。   25  单小区点对多点 （ s ingle  c ell  p oint - to - m ultipoint ， SC - PTM ） 技术 是一种基于组播 的传播技术。 SC - PTM 技术中存在单小区组播业务信道 （ s ingle  c ell - m ulticast  t raffic  c hannel ， SC - MTCH ）。 SC - MTCH 是数据业务信道，用于传输组播中的业务数据。 在 SC - MTCH 中 ，一个 下行控制信息（ downlink control information ， DCI ） 可调度多个传输块（ transport  block ， TB ），例如一个 DCI 调度的 传输块 个数 的 最大 值 为 8 。 在每个 传输块 之后会插入一 30  个 间隔，该间隔是传输块之间的间隔 。   当下行间隔生效、且传输块之间存在间隔时， 如何 确定传输块之间的间隔 ， 仍然是本 领域存在的技术难题。     发明内容   35  本申请实施例提供了一种     为解决上述技术问题，本申请实施例提供以下技术方案：  
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