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1 Introduction 
In RAN2#84 meeting, the RACH Aspects with eIMTA has been discussed and the following work assumption has been made:
Working assumption is that PRACH resource configuration is restricted via eNB implementation to the UL subframes that will not be dynamically reconfigured as DL subframes.
The intention of this contribution is to give a further analysis on the PRACH resource configuration in eIMTA.
In addition there is quite diverse view on scheduling of message3. This paper tries to clarify our position in terms of scheduling of message3.
2 Impact on the RACH progress 
2.1 PRACH resource selection
Since legacy UE cannot be aware of the dynamic configuration of UL-DL configuration, it will send PRACH preambles based on the PRACH configuration and TDD UL-DL configurations broadcasted in system information. Once the subframe for PRACH preamble resource calculated by legacy UE was dynamic reconfigured to DL subframe, the transmission of PRACH preamble of legacy UE will fail. To ensure the transmission of PRACH preamble of legacy UE, we have a working assumption that “eNB should restrict the PRACH resource configuration broadcast in SIB to grantee the subframes for PRACH preamble resource calculated by legacy UE will not be dynamically reconfigured as DL subframes”. In order to confirm whether the working assumption is feasible, we list all the available PRACH resource configurations in each possible dynamic UL-DL reconfiguration scenarios, which can be found in annex A.1. One example is given as follow to show how these tables in annex A.1 were generated. 
------------------------------------------------ Start of example -------------------------------------------------------

In this example, we assume that the UL/DL configuration index broadcasted in SIB1 is 0, and the UL-DL configuration can be reconfigured to UL/DL configuration 1/2/3/4/5/6 dynamically, and we take PRACH configuration index 0 as an example.
First, similar as the behaviour of legacy UE, we calculated the location of PRACH preamble resource of PRACH configuration index 0 based on the UL/DL configuration index 0, which is broadcasted in SIB1.  According to the table 5.7.1-4 given in [1], we can find the quadruple of PRACH configuration index 0 in UL/DL configuration 0 is (0, 1, 0, 2), which means the PRACH preamble resource is located in subframe 4.
	PRACH
CFG Index
	UL/DL configuration

	
	0
	1
	2
	3
	4
	5
	6

	0
	(0,1,0,2)
	(0,1,0,1)
	(0,1,0,0)
	(0,1,0,2)
	(0,1,0,1)
	(0,1,0,0)
	(0,1,0,2)

	……
	……
	……
	……
	……
	……
	……
	……


Table 2.1-1

Then, we check the direction of the subframe 4 in all the possible dynamic UL/DL configurations. 
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Figure 2.1-1
From the figure given above, we can see the subframe 4 will be changed to DL in the UL/DL configuration 1/2/4/5, which means if eNB want to reconfigure the UL/DL configuration to 1,2,4, or 5 dynamically in case the UL/DL configuration 0 is broadcasted in SIB1, eNB shall not configure PRACH configuration index 0 in the system information. A table is given to capture the result, “Yes” means the PRACH CFG index 0 is available in the related scenarios (i.e. 0->3 and 0->6), and “No” means PRACH CFG index 0 should be restricted by the eNB in the related scenarios (i.e. 0->1, 0->2, 0->4 and 0->5). 
	PRACH
CFG Index
	Configuration #0 is broadcasted in SIB1

	
	0->1
	0->2
	0->3
	0->4
	0->5
	0->6

	0
	No
	No
	Yes
	No
	No
	Yes


Table 2.1-2
----------------------------------------------- End of example ---------------------------------------------------------
Based on the example given above, we can find that the PRACH resource configuration can be considered as “available” only in case that the subframe(s) used for PRACH resource calculated based on the PRACH configuration index and UL-DL configuration broadcasted in SIB is(are) still uplink subframe(s) in the dynamically reconfigured UL-DL configuration. The analysis results of all the possible scenarios can be found in annex A.1, and two tables are given as follow to summarize the results.
	Possible
 Dynamic Configuration
	UL-DL 
in SIB1
	Number of available PRACH configurations

	
	
	Format 0
	Format 1/2
	Format 3
	Format 4

	0->1
	0
	5
	0
	0
	10

	0->2
	
	1
	0
	0
	10

	0->3
	
	5
	3
	3
	3

	0->4
	
	1
	0
	0
	3

	0->5
	
	1
	0
	0
	3

	0->6
	
	8
	3
	3
	10

	1->2
	1
	2
	0
	0
	10

	1->4
	
	4
	3
	0
	3

	1->5
	
	1
	0
	0
	3

	2->5
	2
	3
	0
	0
	3

	3->4
	3
	4
	0
	0
	8

	3->5
	
	1
	0
	0
	8

	4->5
	4
	2
	0
	0
	8

	6->1
	6
	6
	2
	0
	10

	6->2
	
	0
	0
	0
	10

	6->3
	
	4
	3
	6
	3

	6->4
	
	1
	0
	0
	3

	6->5
	
	0
	0
	0
	3


Table 2.1-3
	Preamble Format
	Format 0
	Format 1/2
	Format 3
	Format 4
	Format 0/1/2/3
	All formats

	Available number
	49
	14
	12
	111
	75
	186

	All the possible dynamic  configurations
	307
	164
	90
	174
	561
	735

	Available  rate
	16%
	8.5%
	13.3%
	63.8%
	13.4%
	  25.3%


Table 2.1-4
The table above illustrates only approximately 13.4% PRACH resource configuration for preamble format 0/1/2/3 can be used for dynamic TDD UL-DL reconfiguration.  For the PRACH preamble format 0, scenarios 0->2 / 0->4 / 0->5 / 1->5 / 3->5 / 6->4 have only 1 available PRACH configuration and scenarios 6->2 and 6->5 do not have any available PRACH configuration. For PRACH preamble format 1/2, only scenarios 0->3 / 0->6 / 1->4 / 6->1 / 6->3 / have available PRACH configurations. From the tables above, we can see that the working assumption “PRACH resource configuration is restricted via eNB implementation to the UL subframes that will not be dynamically reconfigured as DL subframes” will lead to a considerable limitation on the configuration of PRACH preamble resource, and cause significant negative impact on the network deployment in both performance and complexity. Considering all the analysis above, we give our observation as:
Observation 1: It’s difficult for the eNB to restrict the PRACH resource configuration to the UL subframes that will not be dynamically reconfigured as DL subframes.
In order to address this issue, one potential solution is to add a restriction that both eNB and UE shall consider the subframes configured with PRACH resources, which are calculated according to UL-DL configuration given in SIB, as UL subframes even if the subframes are dynamically reconfigured to downlink subframe by eNB. We take PRACH CGF0 and UL/DL configuration 0 and 1 as an example in the following figure:

------------------------------------------------ Start of example ---------------------------------------------------------
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Figure 2.1-2
According to figure above, the uplink subframe 4 of radio frame 0 in UL/DL configuration 0, which is painted in blue, contains PRACH resources. Therefore, after dynamic reconfiguration to UL/DL configuration 1, the UE shall also consider the subframe 4, which contains PRACH resources, as a UL subframe, even if the subframe is DL in the UL/DL configuration 1.
-------------------------------------------------- End of example -----------------------------------------------------

In order to remove the limitation on the configuration of PRACH resource in eIMTA, we give our proposal as:.
Proposal 1: It is proposed to prioritise the PRACH resources e.g. eNB and UE consider the subframes with PRACH resource, which are calculated according to UL-DL configuration given in SIB1, as UL subframes even if the subframes are dynamically reconfigured to DL by eNB.
However, considering this is RAN1 related issue, we think a LS shall be sent to RAN1 to inform the difficulties for eNB to restrict the PRACH resource configuration to the UL subframes that will not be dynamically reconfigured as DL subframes, and ask whether the potential solution proposed in this contribution is acceptable in RAN1.
Proposal 2: A LS shall be sent to RAN1 to inform the difficulties for the eNB to restrict the PRACH resource configuration to the UL subframes that will not be dynamically reconfigured as DL subframes and ask RAN1 whether it is possible to priorities the PRACH resources.
2.2 Transmission of Msg3

According to the timing relationship between Msg2 and Msg3, which is defined in subclause 6.1.1 in [2], it can be found that different UL/DL configuration will lead to a different transmission timing of Msg3 even if the Msg2 was received in the same subframe. One example is given in the figure below:
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Figure 2.2-1

For the legacy UE, it is clear that the transmission timing of Msg3 will be calculated based on the receiving timing of Msg2 and UL-DL configuration broadcasted in SIB1 due to the unawareness of eIMTA.  In the contention based random access, since it is not possible for the eNB to distinguish the legacy UE from the eIMTA enabled UE during the random access procedure, the eNB has to take the same behaviour in the calculation of transmission timing of Msg3 for both of the legacy UE and eIMTA enabled UE. So, we give our observations as follow:

Observation 2: Both of legacy UE and eIMTA UE should calculate the transmission timing of Msg3 based on the receiving timing of Msg2 and UL/DL configuration broadcasted in SIB1 in the contention based random access. 

However, in the contention free random access, since eNB can distinguish the eIMTA enabled UE from the legacy UE, it is possible for the eNB to calculate the transmitting timing of Msg2/3 based on the dynamically reconfigured UL/DL configuration for the eIMTA enabled UE, and calculate the transmitting timing of Msg2/3 based on the UL/DL configuration in SIB1 for the legacy UE. One example is given as follow:

-------------------------------------------------- Start of example ------------------------------------------------------------

In this example, UL/DL configuration 0 is broadcasted in SIB1, and UL/DL configuration is reconfigured to UL/DL configuration 5 by eNB dynamically. 
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Figure 2.2-2
For the legacy UE, if eNB want to schedule the transmission of Msg3 in subframe 2 of the next radio frame, the eNB have to transmit Msg2 in subframe 5. But for the eIMTA enabled UE, since the eIMTA UE can calculate the transmission timing of Msg3 based on the dynamically reconfigured UL/DL configuration, the eNB may have multiple opportunities for the transmission of Msg2. So, eNB can distinguish the eIMTA enabled UE from the legacy UE, and calculated the transmission timing of Msg2 for the eIMTA enabled UE specifically.
-------------------------------------------------- End of example ------------------------------------------------------------

From the example above, we can see that if the eNB want to have more flexibility in the scheduling of Msg2, it have to distinguish the eIMTA enabled UE from the legacy UE and calculate the scheduling timing for Msg2 respectively, which will increase the complexity of eNB considerably.Also considering the dynamic UL/DL configuration maintained on the eIMTA enabled UE and eNB may be different in a short period of time due to DRX operation or decode error of reconfiguration command, there is still a risk for the transmission of Msg3 if the transmission timing is calculated based on dynamically reconfigured UL/DL configuration and the UL/DL configuration maintained in eIMTA UE and eNB are different. So, we give our proposal 3 as follow:
Proposal 3: Both of legacy UE and eIMTA enabled UE should calculate the transmission timing of Msg3 based on the receiving timing of Msg2 and UL/DL configuration broadcasted in SIB1 in both contention-based random access and contention-free random access. 
Considering some subframes, which is indicated as UL subframe according to the UL/DL configuration in SIB1, will be reconfigured to DL subframe dynamically in eIMTA,  eNB should guarantee that the transmission subframe of Msg3 calculated based on the receiving timing of Msg2 and UL-DL configuration broadcasted in SIB1 is still an UL subframe in the dynamic reconfigured UL/DL configuration, which will cause a restriction on the scheduling of Msg2. In order to have a clear view on the restriction of scheduling of Msg2, we give some tables in annex A.2 to show all the available subframes for the scheduling of Msg2 in each scenarios of eIMTA. One example is given as follow to show how these tables in annex A.2 were generated.
-------------------------------------------------- Start of example ------------------------------------------------------------

In this example, we assume that the UL/DL configuration index broadcasted in SIB1 is 0, and the UL-DL configuration can be reconfigured to UL/DL configuration 5 dynamically. The “UL delay” used in the example is 0. 
In UL/DL configuration 0, only subframes 0 and 7 are DL subframes and can be used to transmit Msg2. According to the timing relationship between Msg2 and Msg3 described in 6.1.1 in [2], we can see that 

· If Msg2 is transmitted in subframe 0, the Msg3 will be expected in subframe 7; 

· If the Msg2 is transmitted in subframe 5, the Msg3 will be expected in the subframe 2 of next radio frame.

The transmitting timing of Msg2 and Msg3 are shown in the figure below:
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Figure 2.2-3
From the figure above, we can see that in case the UL/DL configuration is dynamically reconfigured from 0 to 5, the direction of subframe 7 will be changed from UL to DL. Since this change is unknown by legacy UE, the legacy UE will still try to sent Msg3 in subframe 7 once an Msg2 is received in subframe 0, which will lead to a failure.  So, in this scenario (i.e. UL/DL CFG 0->5, 0 is broadcasted in SIB1), to avoid the failure of transmission of Msg3, only subframe 5 can be used to transmit Msg2. and we mark the subframe 5 as green in the table below to show that the subframe 5  is available for the transmission of Msg2 in this scenarios.
	UL DELAY
	Dynamic UL-DL 
	#0 is broadcasted in SIB1

	
	configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	0
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D


Table 2.2-1
----------------------------------------------- End of example --------------------------------------------------------
From all the tables given in annex A.2, we can see that eNB can always have at least one available DL subframe for the scheduling of Msg2 in every radio frame. Considering the length of reception window for Msg2 can be configured relatively long (e.g. 10ms), it can be concluded that eNB can always find an available DL subframe for the transmission of Msg2, no matter when the PRACH preamble was transmitted. Although the schedule flexibility of eNB has been slightly declined due to the schedule restriction of Msg2, we think the limitation is relatively low and acceptable for eNB scheduler. So, we give our proposal4 as follow:

Proposal 4: eNB should guarantee that the transmission subframe of Msg3 calculated based on the UL-DL configuration broadcasted in SIB1 is still an UL subframe according to the dynamic UL-DL configuration, which means there is no need to introduce any new timing relationship between Msg2 and Msg3.
3 Conclusion 
RAN2 is encouraged to discuss the issues listed above and take the proposal as follow:
Observation1: It’s difficult for the eNB to restrict the PRACH resource configuration to the UL subframes that will not be dynamically reconfigured as DL subframes.
Observation 2: Both of legacy UE and eIMTA UE should calculate the transmission timing of Msg3 based on the receiving timing of Msg2 and UL/DL configuration broadcasted in SIB1 in the contention based random access. 
Proposal 1: It is proposed to prioritise the PRACH resources e.g. eNB and UE consider the subframes with PRACH resource, which are calculated according to UL-DL configuration given in SIB, as UL subframes even if the subframes are dynamically reconfigured to DL by eNB.

Proposal 2: LS shall be sent to RAN1 to inform the difficulties for the eNB to restrict the PRACH resource configuration to the UL subframes that will not be dynamically reconfigured as DL subframes and ask RAN1 whether it is possible to priorities the PRACH resources.
Proposal 3: Both of legacy UE and eIMTA enabled UE should calculate the transmission timing of Msg3 based on the receiving timing of Msg2 and UL/DL configuration broadcasted in SIB1 in both contention-based random access and contention-free random access. 

Proposal 4: eNB should guarantee that the transmission subframe of Msg3 calculated based on the UL-DL configuration broadcasted in SIB1 is still an UL subframe according to the dynamic UL-DL configuration, which means there is no need to introduce any new timing relationship between Msg2 and Msg3.
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5 Annex A

A.1 PRACH Configuration of MSG1

All the PRACH resource configurations are shown as follows according to all dynamic configurations, in which, the grid marked as “Y” in green means the related PRACH resource configuration is available.
	PRACH
CFG Index
	Preamble
Format
	#0 is broadcasted in SIB1

	
	
	0->1
	0->2
	0->3
	0->4
	0->5
	0->6

	0
	Format 0, 
1 subframe required
	N
	N
	Y
	N
	N
	Y

	1
	
	N
	N
	Y
	N
	N
	Y

	2
	
	N
	N
	N
	N
	N
	N

	3
	
	N
	N
	Y
	N
	N
	Y

	4
	
	N
	N
	N
	N
	N
	N

	5
	
	Y
	N
	Y
	Y
	N
	Y

	6
	
	N
	N
	N
	N
	N
	N

	7
	
	Y
	N
	N
	N
	N
	Y

	8
	
	Y
	Y
	N
	N
	Y
	Y

	9
	
	N
	N
	N
	N
	N
	N

	10
	
	Y
	N
	Y
	N
	N
	Y

	11
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	12
	
	N
	N
	N
	N
	N
	N

	13
	
	N
	N
	N
	N
	N
	N

	14
	
	Y
	N
	N
	N
	N
	Y

	15
	
	N
	N
	N
	N
	N
	N

	16
	
	N
	N
	N
	N
	N
	N

	17
	
	N
	N
	N
	N
	N
	N

	18
	
	N
	N
	N
	N
	N
	N

	19
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	20 / 30
	Format 1/2, 
2 subframes

required
	N
	N
	Y
	N
	N
	Y

	21 / 31
	
	N
	N
	Y
	N
	N
	Y

	22 / 32
	
	N
	N
	N
	N
	N
	N

	23 / 33
	
	N
	N
	Y
	N
	N
	Y

	24 / 34
	
	N
	N
	N
	N
	N
	N

	25 / 35
	
	N
	N
	N
	N
	N
	N

	26 / 36
	
	N
	N
	N
	N
	N
	N

	27 / 37
	
	N
	N
	N
	N
	N
	N

	28 / 38
	
	N
	N
	N
	N
	N
	N

	29 /39
	
	N
	N
	N
	N
	N
	N

	40
	Format 3, 
3 subframes required
	N
	N
	Y
	N
	N
	Y

	41
	
	N
	N
	Y
	N
	N
	Y

	42
	
	N
	N
	N
	N
	N
	N

	43
	
	N
	N
	Y
	N
	N
	Y

	44
	
	N
	N
	N
	N
	N
	N

	45
	
	N
	N
	N
	N
	N
	N

	46
	
	N
	N
	N
	N
	N
	N

	47
	
	N
	N
	N
	N
	N
	N

	48
	Format 4, 
UpPTS required
	Y
	Y
	Y
	Y
	Y
	Y

	49
	
	Y
	Y
	Y
	Y
	Y
	Y

	50
	
	Y
	Y
	N
	N
	N
	Y

	51
	
	Y
	Y
	Y
	Y
	Y
	Y

	52
	
	Y
	Y
	N
	N
	N
	Y

	53
	
	Y
	Y
	N
	N
	N
	Y

	54
	
	Y
	Y
	N
	N
	N
	Y

	55
	
	Y
	Y
	N
	N
	N
	Y

	56
	
	Y
	Y
	N
	N
	N
	Y

	57
	
	Y
	Y
	N
	N
	N
	Y


Table A.1-1
	PRACH
CFG 
Index
	Preamble
Format
	#6 is broadcasted in SIB1

	
	
	6->1
	6->2
	6->3
	6->4
	6->5

	0
	Format 0, 
1 subframe required
	N
	N
	Y
	N
	N

	1
	
	N
	N
	Y
	N
	N

	2
	
	Y
	N
	N
	N
	N

	3
	
	N
	N
	Y
	N
	N

	4
	
	Y
	N
	N
	N
	N

	5
	
	Y
	N
	Y
	Y
	N

	6
	
	N
	N
	N
	N
	N

	7
	
	Y
	N
	N
	N
	N

	8
	
	Y
	N
	N
	N
	N

	9
	
	N
	N
	N
	N
	N

	10
	
	N
	N
	N
	N
	N

	11
	
	Y
	N
	N
	N
	N

	12
	
	N
	N
	N
	N
	N

	13
	
	N
	N
	N
	N
	N

	14
	
	N
	N
	N
	N
	N

	15
	
	N
	N
	N
	N
	N

	16
	
	N/A
	N/A
	N/A
	N/A
	N/A

	17
	
	N/A
	N/A
	N/A
	N/A
	N/A

	18
	
	N
	N
	N
	N
	N

	19
	
	N
	N
	N
	N
	N

	20 / 30
	Format 1/2, 
2 subframes required
	N
	N
	Y
	N
	N

	21 / 31
	
	N
	N
	Y
	N
	N

	22 / 32
	
	Y
	N
	N
	N
	N

	23 / 33
	
	N
	N
	Y
	N
	N

	24 / 34
	
	Y
	N
	N
	N
	N

	25 / 35
	
	N
	N
	N
	N
	N

	26 / 36
	
	N
	N
	N
	N
	N

	27 / 37
	
	N
	N
	N
	N
	N

	28 / 38
	
	N
	N
	N
	N
	N

	29 /39
	
	N
	N
	N
	N
	N

	40
	Format 3, 
3 subframes required
	N
	N
	Y
	N
	N

	41
	
	N
	N
	Y
	N
	N

	42
	
	N/A
	N/A
	N/A
	N/A
	N/A

	43
	
	N
	N
	Y
	N
	N

	44
	
	N/A
	N/A
	N/A
	N/A
	N/A

	45
	
	N
	N
	Y
	N
	N

	46
	
	N
	N
	Y
	N
	N

	47
	
	N
	N
	Y
	N
	N

	48
	Format 4, 
UpPTS required
	Y
	Y
	Y
	Y
	Y

	49
	
	Y
	Y
	Y
	Y
	Y

	50
	
	Y
	Y
	N
	N
	N

	51
	
	Y
	Y
	Y
	Y
	Y

	52
	
	Y
	Y
	N
	N
	N

	53
	
	Y
	Y
	N
	N
	N

	54
	
	Y
	Y
	N
	N
	N

	55
	
	Y
	Y
	N
	N
	N

	56
	
	Y
	Y
	N
	N
	N

	57
	
	Y
	Y
	N
	N
	N


Table A.1-2

	PRACH
CFG 
Index
	Preamble
Format
	#1 is broadcasted in SIB1

	
	
	1->2
	1->4
	1->5

	0
	Format 0, 
1 subframe required
	N
	Y
	N

	1
	
	N
	Y
	N

	2
	
	N
	N
	N

	3
	
	N
	Y
	N

	4
	
	N
	N
	N

	5
	
	Y
	Y
	Y

	6
	
	N
	N
	N

	7
	
	Y
	N
	N

	8
	
	N/A
	N/A
	N/A

	9
	
	N
	N
	N

	10
	
	N
	N
	N

	11
	
	N
	N
	N

	12
	
	N
	N
	N

	13
	
	N/A
	N/A
	N/A

	14
	
	N/A
	N/A
	N/A

	15
	
	N
	N
	N

	16
	
	N
	N
	N

	17
	
	N
	N
	N

	18
	
	N
	N
	N

	19
	
	N
	N
	N

	20 / 30
	Format 1/2, 
2 subframes required
	N
	Y
	N

	21 / 31
	
	N
	Y
	N

	22 / 32
	
	N
	N
	N

	23 / 33
	
	N
	Y
	N

	24 / 34
	
	N
	N
	N

	25 / 35
	
	N
	N
	N

	26 / 36
	
	N
	N
	N

	27 / 37
	
	N
	N
	N

	28 / 38
	
	N
	N
	N

	29 /39
	
	N
	N
	N

	40
	Format 3, 
3 subframes required
	N/A
	N/A
	N/A

	41
	
	N/A
	N/A
	N/A

	42
	
	N/A
	N/A
	N/A

	43
	
	N/A
	N/A
	N/A

	44
	
	N/A
	N/A
	N/A

	45
	
	N/A
	N/A
	N/A

	46
	
	N/A
	N/A
	N/A

	47
	
	N/A
	N/A
	N/A

	48
	Format 4, 
UpPTS required
	Y
	Y
	Y

	49
	
	Y
	Y
	Y

	50
	
	Y
	N
	N

	51
	
	Y
	Y
	Y

	52
	
	Y
	N
	N

	53
	
	Y
	N
	N

	54
	
	Y
	N
	N

	55
	
	Y
	N
	N

	56
	
	Y
	N
	N

	57
	
	Y
	N
	N


Table A.1-3

	PRACH
CFG 
Index
	Preamble
Format
	#3 is broadcasted in SIB1
	#2 is broadcasted in SIB1
	#4 is broadcasted in SIB1

	
	
	3->4
	3->5
	2>5
	4>5

	0
	Format 0, 
1 subframe required
	N
	N
	Y
	N

	1
	
	N
	N
	Y
	N

	2
	
	Y
	N
	N
	Y

	3
	
	N
	N
	Y
	N

	4
	
	Y
	N
	N
	Y

	5
	
	Y
	Y
	N/A
	N/A

	6
	
	N
	N
	N
	N

	7
	
	N
	N
	N/A
	N/A

	8
	
	Y
	N
	N/A
	N/A

	9
	
	N
	N
	N
	N

	10
	
	N/A
	N/A
	N
	N

	11
	
	N/A
	N/A
	N/A
	N/A

	12
	
	N
	N
	N
	N

	13
	
	N
	N
	N/A
	N/A

	14
	
	N
	N
	N/A
	N/A

	15
	
	N
	N
	N
	N

	16
	
	N
	N
	N
	N

	17
	
	N
	N
	N/A
	N/A

	18
	
	N
	N
	N
	N

	19
	
	N/A
	N/A
	N/A
	N/A

	20 / 30
	Format 1/2, 
2 subframes required
	N
	N
	N/A
	N

	21 / 31
	
	N
	N
	N/A
	N

	22 / 32
	
	N/A
	N/A
	N/A
	N/A

	23 / 33
	
	N
	N
	N/A
	N

	24 / 34
	
	N/A
	N/A
	N/A
	N/A

	25 / 35
	
	N
	N
	N/A
	N

	26 / 36
	
	N
	N
	N/A
	N

	27 / 37
	
	N
	N
	N/A
	N

	28 / 38
	
	N
	N
	N/A
	N

	29 /39
	
	N
	N
	N/A
	N

	40
	Format 3, 
3 subframes required
	N
	N
	N/A
	N/A

	41
	
	N
	N
	N/A
	N/A

	42
	
	N/A
	N/A
	N/A
	N/A

	43
	
	N
	N
	N/A
	N/A

	44
	
	N/A
	N/A
	N/A
	N/A

	45
	
	N
	N
	N/A
	N/A

	46
	
	N
	N
	N/A
	N/A

	47
	
	N
	N
	N/A
	N/A

	48
	Format 4, 
UpPTS required
	Y
	Y
	Y
	Y

	49
	
	Y
	Y
	Y
	Y

	50
	
	N/A
	N/A
	N
	N/A

	51
	
	Y
	Y
	Y
	Y

	52
	
	N/A
	N/A
	N
	N/A

	53
	
	Y
	Y
	N
	Y

	54
	
	Y
	Y
	N
	Y

	55
	
	Y
	Y
	N
	Y

	56
	
	Y
	Y
	N
	Y

	57
	
	Y
	Y
	N
	Y


Table A.1-4
A.2 The Subframes for MSG2 Transmission
The DL subframes marked as green means that if the Msg2 is scheduled in this DL subframe, the transmission subframe of Msg3 calculated based on the UL-DL configuration broadcasted in SIB1 is still an UL subframe according to the dynamic UL-DL configuration; and the DL subframes marked as gray means that if the Msg2 is scheduled in this DL subframe, the transmission subframe of Msg3 calculated based on the UL-DL configuration broadcasted in SIB1 is a DL subframe according to the dynamic UL-DL configuration.

	UL DELAY
	Dynamic UL-DL 
	#0 is broadcasted in SIB1

	
	configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	0
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	
	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	
	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	
	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	
	6
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D

	1
	0
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	
	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	
	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	
	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	
	6
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


A.2-1
	UL DELAY
	Dynamic UL-DL 
	#1 is broadcasted in SIB1

	
	configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	
	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	
	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	1
	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	
	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	
	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D


A.2-2
	UL DELAY
	Dynamic UL-DL 
	#2 is broadcasted in SIB1

	
	configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	1
	4
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D


A.2-3
	UL DELAY
	Dynamic UL-DL 
	#3 is broadcasted in SIB1

	
	configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	1
	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D


A.2-4
	UL DELAY
	Dynamic UL-DL 
	#4 is broadcasted in SIB1

	
	configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	1
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D


A.2-5
	UL DELAY
	Dynamic UL-DL 
	#6 is broadcasted in SIB1

	
	configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	
	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	
	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	
	6
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D

	1
	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	
	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	
	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	
	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	
	6
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


A.2-6
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