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Introduction
[bookmark: _Ref129681832]In the RAN1#84bis meeting, a WF [1] on TDD mainly for evaluation was agreed, which defines the deployment scenarios for evaluation, evaluation frame structure sets and co-existence options that can be used for evaluation. Three different sets of frame structure for TDD as below are proposed to be evaluated in [1]:
· Set 1: full flexibility on other subframes
· All downlink subframes which can be configured as MBSFN subframes can be replaced with additional subframe type(s)
· All uplink subframes can be replaced with additional subframe type(s)
· Special subframe can be replaced with additional subframe type(s)
· Set 2: full flexibility only on UL subframes
· All downlink subframes are fixed as downlink subframes
· Special subframes are fixed as special subframes
· All uplink subframes can be replaced with additional subframe type(s)
· Set 3: keep legacy TDD DL/UL configuration
· All downlink subframes are fixed as downlink subframes
· All uplink subframes are fixed as uplink subframes
· Special subframes are fixed as special subframes
Frame structure set 1 and frame structure set 2 can be considered as enhanced frame structure type 2, while frame structure set 3 can be considered as legacy frame structure type 2. Performance evaluation for frame structure set 1, frame structure set 2 and frame structure set 3 are provided in our companion contributions [2] [3] [4], respectively. Discussion on U-plane latency for TDD based on both enhanced frame structure type 2 (set 1 and set 2) and legacy frame structure type 2 (set 3) is provided in our companion contribution [5]. The contribution summarizes and discusses the performance evaluations based on [2] [3] [4] [5]. Enhanced frame structure type 2 for latency reduction is further discussed in our companion contribution [6].
Summary of performance evaluations 
Performance evaluation for enhanced frame structure type 2  
In order to evaluate the performance gain of shorter TTI from enhanced frame structure type 2 compared to legacy frame structure type 2, system level simulation for 2-symbol TTI length is performed for both enhanced frame structure set 1 and enhanced frame structure set 2, and compared with legacy frame structure type 2. More details on simulation assumptions, overhead assumptions and analysis of backward compatibility can be seen in [2] [3].
Performance evaluation for enhanced frame structure set 1  
Performance evaluation for enhanced frame structure set 1 with two examples as shown in Fig. 1 and Fig. 2 are provide in our companion contribution [2]. As discussed in [2], considering backward compatibility for legacy UEs in different releases, enhanced frame structure type 2 should enable flexibility on the configuration of special subframe and additional subframe, that is different configurations for special subframe and additional subframe can be supported, though special subframe can be used as additional subframe for new UEs. For both example 1 and example 2, the configuration for special subframe is special subframe configuration 6 (DL: GP: UL= 9: 3: 2) for legacy UE and 9: 1: 4 (DL: GP: UL) when the special subframe is used as additional subframe for new UEs. And the configuration for other additional subframes is 11: 1: 2 (DL: GP: UL) and 7: 1: 6 (DL: GP: UL) for example 1 and example 2, respectively. In order to compare under a similar proportion of UL/DL symbols, legacy TDD UL/DL configuration 2 with special subframe configuration 8 (DL: GP: UL= 11: 1: 2) is used to compare with enhanced frame structure set 1 example 1, and TDD UL/DL configuration 1 with special subframe configuration 8 (DL: GP: UL= 11: 1: 2) is used to compare with enhanced frame structure set 1 example 2. 


Fig. 1. Example 1 of enhanced frame structure with 2-symbols TTI length.


Fig. 2. Example 2 of enhanced frame structure with 2-symbols TTI length.
The gain of user perceived throughput and the user packet delay reduction with 2-symbol TTI from the enhanced frame structure set 1 example 1 and enhanced frame structure set 1 example 2 are given in Table 1 to Table 4. TCP connection with slow start is not limited at the first FTP packet. 
[bookmark: OLE_LINK28]Table 1. Performance gain of enhanced TDD (Enhanced frame structure set 1 example 1) with 2-symbol TTI compared to TDD (Legacy TDD configuration 2) with 2-symbol TTI, CN delay = 0ms. 
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	13%
	16%
	~24%

	
	
	26%
	35%
	~40%

	
	
	28%
	42%
	~60%

	
	60km/h
	18%
	27%
	~26%

	
	
	30%
	48%
	~50%

	
	
	21%
	35%
	~69%

	
	120km/h
	19%
	20%
	~27%

	
	
	34%
	47%
	~59%

	
	
	22%
	30%
	~77%


Table 2. Performance gain of enhanced TDD (Enhanced frame structure set 1 example 2) with 2-symbol TTI compared to TDD (Legacy TDD configuration 1) with 2-symbol TTI, CN delay = 0ms. 
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	5%
	9%
	~23%

	
	
	14%
	18%
	~42%

	
	
	16%
	20%
	~61%

	
	60km/h
	15%
	17%
	~26%

	
	
	18%
	33%
	~53%

	
	
	18%
	26%
	~73%

	
	120km/h
	19%
	21%
	~28%

	
	
	20%
	34%
	~60%

	
	
	13%
	18%
	~78%


Table 3. Performance gain of enhanced TDD (Enhanced frame structure set 1 example 1) with 2-symbol TTI compared to TDD (Legacy TDD configuration 2) with 2-symbol TTI, CN delay = 6ms.
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	22%
	24%
	~51%

	
	
	24%
	32%
	~68%

	
	60km/h
	25%
	30%
	~58%

	
	
	20%
	23%
	~76%

	
	120km/h
	29%
	41%
	~62%

	
	
	21%
	18%
	~79%


Table 4. Performance gain of enhanced TDD (Enhanced frame structure set 1 example 2) with 2-symbol TTI compared to TDD (Legacy TDD configuration 1) with 2-symbol TTI, CN delay = 6ms.
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	14%
	16%
	~48%

	
	
	16%
	17%
	~65%

	
	60km/h
	18%
	30%
	~57%

	
	
	15%
	26%
	~74%

	
	120km/h
	19%
	29%
	~63%

	
	
	12%
	22%
	~80%


From the results shown in Table 1 to Table 4, we can see that performance gain for both UPT and user packet delay can be achieved by enhanced frame structure set 1. For example, when CN delay = 0ms is assumed, up to 34% and 20% UPT gain can be achieved by the enhanced frame structure set 1 example 1 and example 2 respectively, and up to 47% and 34% delay reduction can be achieved by the enhanced frame structure set 1 example 1 and example 2 respectively. When CN delay = 6ms is assumed, up to 29% and 19% UPT gain can be achieved by the enhanced frame structure set 1 example 1 and example 2 respectively, and up to 41% and 29% delay reduction can be achieved by the enhanced frame structure set 1 example 1 and example 2 respectively. 
Performance evaluation for enhanced frame structure set 2  
Performance evaluation for enhanced frame structure set 2 with the example as shown in Fig. 3 is provide in our companion contribution [3], where the configuration for special subframe is special subframe configuration 8 (DL: GP: UL= 11: 1: 2) and the configuration for additional subframes is 7: 1: 6 (DL: GP: UL). Since the example of enhanced frame structure set 2 as shown in Fig. 3 is achieved by replacing part of uplink subframes in legacy TDD UL/DL configuration 1 with additional subframe, firstly legacy TDD UL/DL configuration 1 with special subframe configuration 8 (DL: GP: UL= 11: 1: 2) is used to compare with the example of enhanced frame structure set 2. However, the performance comparison is unfair because there is much difference on the ratio of uplink resource to downlink resource between the example of enhanced frame structure set 2 and legacy TDD UL/DL configuration 1. In order to compare under a similar ratio of uplink resource to downlink resource, TDD UL/DL configuration 2 with special subframe configuration 8 (DL: GP: UL= 11: 1: 2) is also used to compare with the example of the enhanced frame structure set 2.     


Fig. 3. Example of enhanced frame structure set 2 with 2-symbols TTI length.
The gain of user perceived throughput and the user packet delay reduction with 2-symbol TTI from the example of enhanced frame structure set 2 compared to legacy TDD UL/DL configuration 1 is given in Table 5 and Table 6. TCP connection with slow start is not limited at the first FTP packet.  
Table 5. Performance gain of enhanced TDD (Enhanced frame structure set 2) with 2-symbol TTI compared to TDD (Legacy TDD configuration 1) with 2-symbol TTI, CN delay = 0ms. 
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	45%
	31%
	~43%

	
	
	43%
	31%
	~64%

	
	60km/h
	54%
	34%
	~53%

	
	
	44%
	32%
	~76%

	
	120km/h
	58%
	50%
	~60%

	
	
	46%
	35%
	~79%


Table 6. Performance gain of enhanced TDD (Enhanced frame structure set 2) with 2-symbol TTI compared to TDD (Legacy TDD configuration 1) with 2-symbol TTI, CN delay = 6ms. 
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	41%
	34%
	~50%

	
	
	37%
	26%
	~68%

	
	60km/h
	42%
	27%
	~61%

	
	
	39%
	32%
	~76%

	
	120km/h
	50%
	39%
	~65%

	
	
	39%
	38%
	~81%


From the results shown in Table 5 and Table 6, we can see enhanced frame structure set 2 can achieve performance gain. For example, when the TTI length is 2-symbol for both the example of enhanced frame structure set 2 and the legacy TDD UL/DL configuration 1, up to 58% UPT gain and up to 50% delay reduction can be achieved by the example of the enhanced frame structure set 2 without CN delay, and up to 50% UPT gain and up to 39% delay reduction can be achieved by the example of the enhanced frame structure set 2 with CN delay = 6ms. However, the performance comparison is unfair. Since the example of enhanced frame structure set 2 is achieved by replacing part of uplink subframes in legacy TDD UL/DL configuration 1 with additional subframe, the ratio of the uplink resource to downlink resource becomes much smaller, even smaller than half of that in legacy TDD UL/DL configuration, which means the performance gain for downlink is achieved by sacrificing uplink performance. The performance comparison should be performed under similar ratio of uplink resource to downlink resource.
In order to compare under a similar ratio of uplink resource to downlink resource, legacy TDD UL/DL configuration 2 is also used to compare with the example of the enhanced frame structure set 2 with the results as shown in Table 7 and Table 8. TCP connection with slow start is not limited at the first FTP packet.  
Table 7. Performance gain of enhanced TDD (Enhanced frame structure set 2) with 2-symbol TTI compared to TDD (Legacy TDD configuration 2) with 2-symbol TTI, CN delay = 0ms. 
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	15%
	23%
	~46%

	
	
	8%
	10%
	~65%

	
	60km/h
	13%
	13%
	~53%

	
	
	3%
	5%
	~75%

	
	120km/h
	20%
	31%
	~61%

	
	
	7%
	13%
	~80%


Table 8. Performance gain of enhanced TDD (Enhanced frame structure set 2) with 2-symbol TTI compared to TDD (Legacy TDD configuration 2) with 2-symbol TTI, CN delay = 6ms. 
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	12%
	15%
	~51%

	
	
	12%
	20%
	~70%

	
	60km/h
	11%
	10%
	~61%

	
	
	12%
	21%
	~77%

	
	120km/h
	13%
	21%
	~66%

	
	
	11%
	14%
	~81%



From the results shown in Table 7 and Table 8, we can see enhanced frame structure set 2 can achieve performance gain. For example, when the TTI length is 2-symbol for both the example of enhanced frame structure set 2 and the legacy TDD UL/DL configuration 2, up to 20% UPT gain and up to 31% delay reduction can be achieved by the example of the enhanced frame structure set 2 without CN delay, and up to 13% UPT gain and up to 21% delay reduction can be achieved by the example of the enhanced frame structure set 2 with CN delay = 6ms.

Based on the above simulation results for enhanced frame structure set 1 and enhanced frame structure set 2, we can see that performance gain for both UPT and user packet delay can be achieved by enhanced frame structure type 2, including enhanced frame structure set 1 and enhanced frame structure set 2. As discussed in [6], an enhanced frame structure type 2 with additional subframe type can shorten the HARQ RTT and frame alignment, thus it can improve the UPT gain and further reduced the user packet delay. In addition, as shown in [2][3], the gain is achieved with considering the GP overhead, which means that much gain can be achieved with appropriate GP configuration.  
Observation 1: Significant DL UPT gain and user packet delay reduction can be achieved by enhanced frame structure type 2 with 2-symbol TTI compared to legacy frame structure type 2 with 2-symbol TTI.
· Up to 34% UPT gain and up to 47% user packet delay reduction can be achieved by the enhanced frame structure set 1 with 0ms core network delay, and up to 29% UPT gain and up to 41% user packet delay reduction can be achieved by the enhanced frame structure set 1 with 6ms core network delay. 
· Up to 20% UPT gain and up to 31% user packet delay reduction can be achieved by the enhanced frame structure set 2 with 0ms core network delay, and up to 13% UPT gain and up to 21% user packet delay reduction can be achieved by the enhanced frame structure set 2 with 6ms core network delay. 

Performance evaluation for legacy frame structure type 2   
In order to evaluate the performance of shorter TTI based on legacy frame structure type 2, system simulation with 2-symbol TTI and 3/4-symbol TTI is performed for legacy TDD UL/DL configuration 1 and 2, and compared with 14-symbol TTI. Special subframe configuration 8 (DL: GP: UL= 11: 1: 2) is assumed in the simulation. TCP connection with slow start is not limited at the first FTP packet. More details on simulation assumptions and overhead assumptions can be seen in [4].
The gain of user perceived throughput and the user packet delay reduction with shorter TTI length compared to 14-symbol TTI length is given in Table 9 to Table 14.
Table 9. Performance gain of TDD with 2-symbol TTI compared to 14-symbol TTI based on legacy TDD UL/DL configuration 2, CN delay = 0ms. 
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	117%
	27%
	~50%

	
	
	120%
	14%
	~66%

	
	60km/h
	141%
	34%
	~57%

	
	
	183%
	41%
	~74%

	
	120km/h
	115%
	18%
	~67%

	
	
	147%
	22%
	~82%


Table 10. Performance gain of TDD with 2-symbol TTI compared to 14-symbol TTI based on legacy TDD UL/DL configuration 1, CN delay = 0ms.
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	118%
	39%
	~44%

	
	
	119%
	18%
	~64%

	
	60km/h
	139%
	37%
	~57%

	
	
	179%
	42%
	~77%

	
	120km/h
	121%
	17%
	~65%

	
	
	171%
	35%
	~80%


Table 11. Performance gain of TDD with 3/4-symbol TTI compared to 14-symbol TTI based on legacy TDD UL/DL configuration 2, CN delay = 0ms. 
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	82%
	13%
	~52%

	
	
	82%
	19%
	~69%

	
	60km/h
	80%
	5%
	~63%

	
	
	120%
	16%
	~79%

	
	120km/h
	78%
	3%
	~72%

	
	
	108
	8%
	~84%


Table 12. Performance gain of TDD with 3/4-symbol TTI compared to 14-symbol TTI based on legacy TDD UL/DL configuration 1, CN delay = 0ms.
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	74%
	12%
	~49%

	
	
	78%
	13%
	~68%

	
	60km/h
	74%
	9%
	~64%

	
	
	124%
	23%
	~80%

	
	120km/h
	76%
	8%
	~69%

	
	
	125%
	22%
	~82%


Table 13. Performance gain of TDD with 2-symbol TTI compared to 14-symbol TTI based on legacy TDD UL/DL configuration 2, CN delay = 6ms. 
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	69%
	25%
	~51%

	
	
	81%
	17%
	~66%

	
	60km/h
	85%
	35%
	~62%

	
	
	105%
	23%
	~77%

	
	120km/h
	80%
	25%
	~65%

	
	
	113%
	31%
	~80%



Table 14. Performance gain of TDD with 2-symbol TTI compared to 14-symbol TTI based on legacy TDD UL/DL configuration 1, CN delay = 6ms.
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	83%
	28%
	~49%

	
	
	90%
	19%
	~65%

	
	60km/h
	92%
	33%
	~61%

	
	
	118%
	29%
	~75%

	
	120km/h
	86%
	32%
	~64%

	
	
	131%
	28%
	~80%



From the results shown in Table 9 to Table 14, we can see that significant gain on DL UPT and user packet delay reduction can be achieved by shorter TTI length compared to 14-symbol TTI. 
From the results shown in Table 9 and Table 10 for the case without CN delay and 2-symbol TTI length, for legacy TDD UL/DL configuration 2, up to 183% DL UPT gain and up to 41% user packet delay reduction can be achieved compared to 14-symbol TTI. For legacy TDD UL/DL configuration 1, up to 179% DL UPT gain and up to 42% user packet delay reduction can be achieved compared to 14-symbol TTI length. 
From the results shown in Table 11 and Table 12 for the case without CN delay and 3/4-symbol TTI length, for legacy TDD UL/DL configuration 2, up to 120% DL UPT gain and up to 16% user packet delay reduction can be achieved compared to 14-symbol TTI. For legacy TDD UL/DL configuration 1, up to 124% DL UPT gain and up to 23% user packet delay reduction can be achieved compared to 14-symbol TTI length. 
From the results shown in Table 13 and Table 14 for the case with CN delay = 6ms and 2-symbol TTI length, for legacy TDD UL/DL configuration 2, up to 113% DL UPT gain and up to 31% user packet delay reduction can be achieved compared to 14-symbol TTI. For legacy TDD UL/DL configuration 1, up to 131% DL UPT gain and up to 28% user packet delay reduction can be achieved compared to 14-symbol TTI length. 

Observation 2: Significant gain on DL UPT and user packet delay reduction can be achieved by both 2-symbol TTI and 3/4-symbol TTI compared to 14-symbol TTI based on legacy frame structure type 2.
· Up to 183% UPT gain and up to 41% user packet delay reduction can be achieved by 2-symbol TTI based on legacy UL/DL configuration 2 with 0ms core network delay, and up to 113% UPT gain and up to 31% user packet delay reduction can be achieved by 2-symbol TTI based on legacy UL/DL configuration 2 with 6ms core network delay. 
· Up to 120% UPT gain and up to 16% user packet delay reduction can be achieved by 3/4-symbol TTI based on legacy UL/DL configuration 2 with 0ms core network delay.

Summary of performance evaluations for latency reduction in TDD  
According to the simulation results shown in section 2.1 for enhanced frame structure type 2, we can see that significant gain on DL UPT and user packet delay reduction can be achieved by enhanced frame structure type 2 compared to legacy frame structure type 2 with the same TTI length. And according to the simulation results shown in section 2.2, we can see that significant gain on DL UPT and user packet delay reduction can be achieved by shorter TTI compared to 14-symbol TTI based on legacy frame structure type 2. Therefore, we can expect that much bigger gain on DL UPT and user packet delay reduction can be achieved by short TTI based on enhanced frame structure type 2 compared to 14-symbol TTI based on legacy frame structure type 2. For example, the gain of user perceived throughput and the user packet delay reduction with 2-symbol TTI from the enhanced frame structure set 1 example 1 compared to legacy TDD UL/DL configuration 2 with 14-symbol TTI is shown in Table 15 and Table 16, and the gain of user perceived throughput and the user packet delay reduction with 2-symbol TTI from the enhanced frame structure set 1 example 2 compared to legacy TDD UL/DL configuration 1 with 14-symbol TTI is shown in Table 17 and Table 18.  
Table 15. Performance gain of enhanced TDD (Enhanced frame structure set 1 example 1) with 2-symbol TTI compared to TDD (Legacy UL/DL configuration 2) with 14-symbol TTI, CN delay = 0ms.
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	172.8%
	52.2%
	~43%

	
	
	180.9%
	49.7%
	~57%

	
	60km/h
	213.1%
	66.0%
	~51%

	
	
	241.8%
	61.6%
	~70%

	
	120km/h
	187.6%
	56.5%
	~55%

	
	
	202.6%
	45.7%
	~73%


Table 16. Performance gain of enhanced TDD (Enhanced frame structure set 1 example 1) with 2-symbol TTI compared to TDD (Legacy TDD configuration 2) with 14-symbol TTI, (CN delay = 6ms).
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	106%
	43%
	~48%

	
	
	124%
	43%
	~63%

	
	60km/h
	130%
	54%
	~57%

	
	
	147%
	41%
	~75%

	
	120km/h
	131%
	56%
	~58%

	
	
	157%
	44%
	~77%



Table 17. Performance gain of enhanced TDD (Enhanced frame structure set 1 example 2) with 2-symbol TTI compared to TDD (Legacy UL/DL configuration 1) with 14-symbol TTI, CN delay = 0ms.
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	149%
	49.7%
	~43%

	
	
	153.3%
	34.8%
	~59%

	
	60km/h
	182.5%
	57.9%
	~54%

	
	
	227.7%
	57.4%
	~73%

	
	120km/h
	165.8%
	45.5%
	~58%

	
	
	205.5%
	46.6%
	~78%


Table 18. Performance gain of enhanced TDD (Enhanced frame structure set 1 example 2) with 2-symbol TTI compared to TDD (Legacy TDD configuration 1) with 14-symbol TTI. (CN delay = 6ms).
	
	Gain of Mean UPT
	Reduction of user packet delay
	RU

	2T2R
	3km/h
	110%
	46%
	~46%

	
	
	122%
	41%
	~62%

	
	60km/h
	126%
	53%
	~55%

	
	
	151%
	48%
	~73%

	
	120km/h
	122%
	51%
	~60%

	
	
	159%
	44%
	~76%



From Table 15 and Table 16 for enhanced frame structure type 2 set 1 example 1, we can see that up to 241.8% DL UPT gain and up to 61.6% user packet delay reduction can be achieved when CN delay is 0ms, and up to 157% DL UPT gain and up to 44% user packet delay reduction can be achieved when CN delay is 6ms. From Table 17 and Table 18 for enhanced frame structure type 2 set 1 example 2, we can see that up to 227.7% DL UPT gain and up to 57.4% user packet delay reduction can be achieved when CN delay is 0ms, and up to 159% DL UPT gain and up to 44% user packet delay reduction can be achieved when CN delay is 6ms.
Observation 3: Significant gain on DL UPT and user packet delay reduction can be achieved by 2-symbol TTI based on enhanced frame structure type 2 compared to 14-symbol TTI based on legacy frame structure type 2, and the DL UPT gain and user packet delay reduction are much bigger than that just based on legacy frame structure type 2. 
· Up to 241.8% DL UPT gain and up to 61.6% user packet delay reduction can be achieved by 2-symbol TTI based on enhanced frame structure type 2 compared to 14-symbol TTI based on legacy UL/DL configuration 2 when core network delay is 0ms, and up to 157% DL UPT gain and up to 44% user packet delay reduction can be achieved when CN delay is 6ms. 
Though significant gain on DL UPT and user packet delay reduction can be achieved by shorter TTI length based on legacy frame structure type 2, as discussed in [5], the U-plane latency in TDD with legacy frame structure type 2 is still very high and much worse than that in FDD, even when the TTI length is very short. U-plane latency is an important KPI for system. TDD should aim to achieve a U-plane latency which is close to that in FDD as much as possible. As discussed in [5], significant reduction of average U-plane latency can be achieved by an enhanced frame structure type 2, at least in one direction. In addition, as shown in section 2.1, significant DL UPT gain and user packet latency delay reduction can be achieved by an enhanced frame structure type 2 compared to legacy frame structure under 2-symbol TTI length. That is, much bigger DL UPT gain and much more user packet latency delay reduction can be achieved by an enhanced frame structure type 2 with shorter TTI length, while the U-plane latency is further reduced and is much closer to that in FDD.    
Proposal 1: Besides performance gain on DL UPT and user packet delay reduction, it is recommended that TDD should aim to achieve an average U-plane latency which is close to that in FDD as much as possible.
Proposal 2: An enhanced frame structure type 2 is recommended to be supported for latency reduction in TDD.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
The contribution summarizes and discusses the performance evaluations for enhanced frames structure type 2 and legacy frame structure type 2. Based on the simulation results and the discussion, we can get the following observations and proposals:
Observation 1: Significant DL UPT gain and user packet delay reduction can be achieved by enhanced frame structure type 2 with 2-symbol TTI compared to legacy frame structure type 2 with 2-symbol TTI.
· Up to 34% UPT gain and up to 47% user packet delay reduction can be achieved by the enhanced frame structure set 1 with 0ms core network delay, and up to 29% UPT gain and up to 41% user packet delay reduction can be achieved by the enhanced frame structure set 1 with 6ms core network delay. 
· Up to 20% UPT gain and up to 31% user packet delay reduction can be achieved by the enhanced frame structure set 2 with 0ms core network delay, and up to 13% UPT gain and up to 21% user packet delay reduction can be achieved by the enhanced frame structure set 2 with 6ms core network delay. 
Observation 2: Significant gain on DL UPT and user packet delay reduction can be achieved by both 2-symbol TTI and 3/4-symbol TTI compared to 14-symbol TTI based on legacy frame structure type 2.
· Up to 183% UPT gain and up to 41% user packet delay reduction can be achieved by 2-symbol TTI based on legacy UL/DL configuration 2 with 0ms core network delay, and up to 113% UPT gain and up to 31% user packet delay reduction can be achieved by 2-symbol TTI based on legacy UL/DL configuration 2 with 6ms core network delay. 
· Up to 120% UPT gain and up to 16% user packet delay reduction can be achieved by 3/4-symbol TTI based on legacy UL/DL configuration 2 with 0ms core network delay.
Observation 3: Significant gain on DL UPT and user packet delay reduction can be achieved by 2-symbol TTI based on enhanced frame structure type 2 compared to 14-symbol TTI based on legacy frame structure type 2, and the DL UPT gain and user packet delay reduction are much bigger than that just based on legacy frame structure type 2. 
· Up to 241.8% DL UPT gain and up to 61.6% user packet delay reduction can be achieved by 2-symbol TTI based on enhanced frame structure type 2 compared to 14-symbol TTI based on legacy UL/DL configuration 2 when core network delay is 0ms, and up to 157% DL UPT gain and up to 44% user packet delay reduction can be achieved when CN delay is 6ms. 
Proposal 1: Besides performance gain on DL UPT and user packet delay reduction, it is recommended that TDD should aim to achieve an average U-plane latency which is close to that in FDD as much as possible.
Proposal 2: An enhanced frame structure type 2 is recommended to be supported for latency reduction in TDD.
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