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1.
Introduction
In the HSDPA process, it is required to keep in-sequence delivery of MAC-hs PDUs to the upper layer. If some MAC-hs PDUs were missing in the receiver and had been discarded by the transmitter, the reordering queues in the reordering entity will be stalled.

To avoid stall, a timer mechanism and a window based scheme are used in the reordering entity. In addition, a scheme using the status of the soft buffers is used to speed up the detection of missing gaps in the reordering entity so as to improve the system transmission latency and throughput. However, the current soft buffer based scheme does not consider the situation that the UE might detect a CRC error on the HS-SCCH during reception of a MAC-hs PDU. In this situation, the TSN of the MAC-hs PDU might be recognized as a gap and be discarded prematurely by the current soft buffer based scheme. This MAC-hs PDU will be retransmitted and, when it is received by a HARQ process, the reordering queue will discard it because it is within the receiver window and is considered as being previously received. Although in-sequence delivery will be maintained in this situation, the current soft buffer based scheme is not efficient. 

This document proposes a scheme based on the receiving status of the HARQ processes to solve the shortage of the current soft buffer based scheme and to speed up the release of MAC-hs PDUs to higher layers comparing to the pure window based scheme.
2. Definition of HARQ process states

An HARQ process in the UE is in state X for a particular TTI if the HARQ process receives a MAC-hs PDU successfully during the TTI.

An HARQ process in the UE is in state Y for a particular TTI,

-
if there was a MAC-hs PDU allocated in the previous TTI for this HARQ process or this TTI is the first TTI for the HARQ process;

-
if the New Data Indicator has been incremented compared to the value in the previous received transmission in this HARQ process or this is the first received transmission in the HARQ process; and

-
if, during the TTI, the HARQ process does not receive a MAC-hs PDU successfully.

An HARQ process in the UE is in state Z for a particular TTI,

-
if there was a MAC-hs PDU allocated in the previous TTI for this HARQ process or this TTI is the first TTI for the HARQ process;

-
if the New Data Indicator has been incremented compared to the value in the previous received transmission in this HARQ process or this is the first received transmission in the HARQ process; and

-
if, during the TTI, the HARQ process receives a MAC-hs PDU successfully.

From the above definitions, it can be noted that an HARQ process in state Z is also in state X but not vice versa.

3.
Missing gap discard scheme for pre-emption not allowed case

MAC-hs PDU transmission may be interrupted by MAC-hs PDUs of higher priority. In the pre-emption not allowed case, interrupted MAC-hs PDUs are not re-initiated for transmission by the transmitter. This case takes the advantage of HARQ protocol by delaying the interruption until the current transmitted MAC-hs PDU is positively acknowledged.

There are two rules proposed in the scheme: (Let n be the number of active HARQ processes of the HARQ entity in the UE.)

Rule 1: Whenever the states of the HARQ processes in n consecutive TTIs for these n active HARQ processes are consecutive (or none) X states followed by consecutive (or none) Y states, the UE shall discard all missing gaps in the reordering buffers of all queue IDs and deliver all correctly received MAC-hs PDUs in the reordering buffers to upper layer.  

For example, in n=4 case, the UE will trigger Rule 1 when four consecutive states are any of the following conditions: XXXX, XXXY, XXYY, XYYY or YYYY.

When the condition of Rule 1 is fulfilled, any previous MAC-hs PDU will not be retransmitted again. This is because of the assumptions that pre-emption is not allowed and that MAC-hs PDU with lower TSN must be transmitted for the first time earlier than any higher TSNs transmitted for the first time in the HARQ entity. Therefore, all the missing gaps in the reordering queues, if any, can be discarded when Rule 1 is triggered.

In Rule 1, state X must be followed by consecutive (or none) state Y. If there is state X following state Y in the n consecutive states, e.g. XXYX or YXYY, Rule 1 is not triggered. This is because the missing TSN of the Y state before the X state may be retransmitted later. To increase the chance of missing gap discard actions, the following rule is proposed. 

Rule 2: Whenever the states of the HARQ processes in n consecutive TTIs for these n active HARQ processes are either state X or state Y, if all states X after the first state Y are also state Z, the UE shall discard all the missing gaps in the reordering buffers of all queue IDs except those that are detected as missing gaps by the MAC-hs PDUs received by the HARQ processes in state Z and deliver all in-sequence MAC-hs PDUs in the reordering buffers to upper layers.
Note that missing gaps detected by the received MAC-hs PDUs of the HARQ processes in state Z shall not be discarded in Rule 2. This is because the temporary missing TSNs of the Y states before Z state may be retransmitted later and should not be discarded prematurely.
4.
Missing gap discard scheme for pre-emption allowed case

If it is decided that MAC-hs PDUs interrupted by MAC-hs PDUs of higher priority may be re-initiated after the interruption, i.e. if the pre-emption is allowed, Rule 1 and Rule 2 is true for the reordering queue corresponding to the highest priority only. This is because the missing MAC-hs PDUs except the queue of highest priority may be re-initiated and transmitted. Thus Rules 1 and 2, which are for pre-emption not allowed case, are modified to Rules 3 and 4 for pre-emption allowed case.

Rule 3: Whenever the states of the HARQ processes in n consecutive TTIs for these n active HARQ processes are consecutive (or none) X states followed by consecutive (or none) Y states, the UE shall discard all missing gaps in the reordering buffer of the queue ID corresponding to the highest priority and deliver all correctly received MAC-hs PDUs in the reordering buffer of this queue ID to upper layer.  

Rule 4: Whenever the states of the HARQ processes in n consecutive TTIs for these n active HARQ processes are either state X or state Y, if all states X after the first state Y are also state Z, the UE shall discard all the missing gaps in the reordering buffer of the queue ID corresponding to the highest priority except those that are detected as missing gaps by the MAC-hs PDUs received by the HARQ processes in state Z and deliver all in-sequence MAC-hs PDUs in the reordering buffer of this queue ID to upper layers.
One additional rule is proposed for the pre-emption allowed case:

Rule 5: Whenever all the states of the HARQ processes in n consecutive TTIs for these n active HARQ processes are X states, the UE shall discard all missing gaps in the reordering buffers of the queue IDs with priority higher than or equal to the highest priority of the received MAC-hs PDUs in the n consecutive X states. The UE shall deliver all the MAC-hs PDUs in the reordering buffers of these mentioned queue IDs to upper layer. 

The condition of Rule 5 is a special case of Rule 3. For conditions that fulfil Rule 3 but not Rule 5, there is at least one state Y, which does not provide the information of queue ID. There is also at least one state Y for conditions fulfilling Rule 4. Therefore, Rule 3 and Rule 4 can only applied to the queue of highest priority.

5.
Missing gap discard scheme for interleaving transmission schedule between UEs case

In Sections 3 and 4, it is assumed that data for each UE are scheduled to transmit by bundle. As an example, the scheduler at the UTRAN schedules data to transmit for each UE by a set of 2n or more MAC-hs PDUs, instead of scheduling one MAC-hs PDU for one UE and one MAC-hs PDU for another UE etc.

If the above assumption is not true, i.e. if interleaving transmission schedule between UEs is used, the chance of fulfilling Rules 1 to 5 is not high. To match this kind of scheduling, Rule 6 is proposed:

Rule 6: When there is one or more missing gaps detected, the reordering queue marks these gaps and the HARQ entity begins to monitor the HARQ process status. During the monitoring duration, if the soft buffer of each HARQ process in the HARQ entity is cleared at least once because of MAC-hs PDU of the same Queue ID as the marked gaps is received successfully, the UE shall discard still missing gaps among the marked gaps and deliver all in-sequence MAC-hs PDUs in the reordering buffers of this queue ID. (Note that the HARQ process that received the last MAC-hs PDU, which detect the marked gaps, need not be monitored since its buffer had been cleared because of this MAC-hs PDU.) New missing gaps, if any, detected during the monitoring duration shall not be removed unless Rule 9 is fulfilled.

In Rule 6, to avoid the drawback of the current soft buffer based scheme, the soft buffer clearance condition is restricted to receiving MAC-hs PDU successfully. Please note that, being different to Rules 1 to 5, Rule 6 does not the need the X states to be consecutive.

In addition, the soft buffer clearance condition in Rule 6 can include that the soft buffer is cleared at least twice because the New Data Indicator showed that the MAC-hs PDU was new data. This condition also avoids the drawback of the current soft buffer bases scheme.

Rule 6 is a general rule without requiring to know whether pre-emption is allowed or not. Furthermore, there is no limitation on whether there is transmission priority for Rule 6. In the current HSDPA, Rule 6 can be modified to Rules 7 and 8 to use the priority property according to pre-emption work assumption respectively.

For pre-emption not allowed case, Rule 7 is proposed:

Rule 7: When there is one or more missing gaps detected, the reordering queue marks these gaps and the HARQ entity begins to monitor the HARQ process status. During the monitoring duration, if the soft buffer of each HARQ process in the HARQ entity is cleared at least once because of a MAC-hs PDU of any Queue ID is received successfully, the UE shall discard still missing gaps among the marked gaps and deliver all in-sequence MAC-hs PDUs in the reordering buffers of this queue ID. (Note that the HARQ process that received the last MAC-hs PDU, which detect the marked gaps, need not be monitored since its buffer had been cleared because of this MAC-hs PDU.) New missing gaps, if any, detected during the monitoring duration shall not be removed unless Rule 9 is fulfilled.

For pre-emption allowed case, Rule 8 is proposed:

Rule 8: When there is one or more missing gaps detected, the reordering queue marks these gaps and the HARQ entity begins to monitor the HARQ process status. During the monitoring duration, if the soft buffer of each HARQ process in the HARQ entity is cleared at least once because of a MAC-hs PDU of the Queue ID corresponding to priority class lower than or equal to the marked gaps is received successfully, the UE shall discard still missing gaps among the marked gaps and deliver all in-sequence MAC-hs PDUs in the reordering buffers of this queue ID. (Note that the HARQ process that received the last MAC-hs PDU, which detect the marked gaps, need not be monitored since its buffer had been cleared because of this MAC-hs PDU.) New missing gaps, if any, detected during the monitoring duration shall not be removed unless Rule 9 is fulfilled.

Multiple gap marking

For Rules 6 to 8, multiple gap marking is proposed to shorten the gap removal time for some situations. Rule 9 below can be applied together with Rules 6 to 8.

Rule 9: During a HARQ monitoring duration triggered by a gap marking, if some new gaps are detected in the same or different Queue ID, the new gaps is re-marked and another HARQ monitoring procedure is triggered. If the soft buffers are cleared as described by Rules 6 to 8 respectively after re-marking, the UE shall discard the re-marked gaps and, of course, the previously marked gaps and deliver all in-sequence MAC-hs PDUs in the reordering buffers.

Finally, note that Rules 6 to 9 apply also for the scheduling by bundle situation.

6.
Examples of the proposed scheme

6.1
Pre-emption not allowed case

Figure 1 shows a transmission example of HARQ processes in the pre-emption not allowed case. Assume that the UTRAN transmit n active HARQ processes named as a, b, c, and d in cascade (n=4 in this example).  At the beginning, the system requests eleven MAC-hs PDUs of priority class B, B0 to B10 for transmission.  In Cycle 1, the UTRAN sends class B MAC-hs PDUs B0, B1, B2, and B3 with TSN=0, 1, 2, 3, respectively. The UE returns a NAK (negatively acknowledged) to the UTRAN for the erroneous B0 received. However, because of a transmission error, the UTRAN recognizes the NAK as an ACK. Status indication for B0 is represented as “N:A”. Status indications for B1 and B3 are shown as “A”, which means that the UE receives B1 and B3 correctly and the UTRAN receives their corresponding ACKs correctly. Because a CRC error happened at HS-SCCH, the UTRAN sends B2 out and receives no acknowledgement for B2.  The UTRAN treats this non-respond as a negatively acknowledged and the B2 status indication is represented as “–”. The UTRAN retransmits B2 in Cycle 2. According to the current HARQ technique, the UTRAN will retransmit a negatively acknowledged MAC-hs PDU on the same HARQ process. The UTRAN transmits B4, B5 and B6 in Cycle 2. The UE returns a NAK for receiving an erroneous B5 and the UTRAN receives the NAK correctly. Thus, the status indication for B5 is represented as “N”. At Cycle 3, the UTRAN must transmit five MAC-hs PDUs A0-A4 of a higher priority class A.  In Cycle 3, the UTRAN transmits A0 to A3, with TSN=0, 1, 2, 3 respectively. Status indication from the UE for A2 is NAK but is mistakenly recognized as ACK by the UTRAN, and Status indications for A0 (NAK), A1 (ACK) and A3 (ACK) are correctly recognized by the UTRAN. In Cycle 4, the UTRAN retransmits A0 on process a and A4 on process b. In the same cycle, the UTRAN allocates HARQ processes c and d for other UE so that they are not available to the particular UE in this example. In Cycle 5, A0 and A4 are retransmitted.  B7 to B8 are transmitted. Note that B5 is not re-initiated because pre-emption not allowed is assumed in this example. 

	HARQ Process ID
	Cycle 1

TSN, Status
	Cycle 2

TSN, Status
	Cycle 3

TSN, Status
	Cycle 4

TSN, Status
	Cycle 5

TSN, Status
	Cycle 6

TSN, Status

	a
	B0, N:A
	B4, A
	A0, N
	A0, A:N
	A0, A
	B9, A

	b
	B1, A
	B5, N
	A1, A
	A4, N
	A4, A
	B10, A

	c
	B2, -
	B2, A
	A2, N:A
	
	B7, N
	B7, A

	d
	B3, A
	B6, A
	A3, A
	
	B8, A
	


Figure 1:  A transmission example of HARQ processes in pre-emption not allowed case.

To illustrate how Rules 1 and 2 work in the pre-emption not allowed case, refer to Figure 2. At TTI of process b Cycle 3, the previous 4 HARQ states are XXYX, which does not trigger Rule 1. The HARQ states can also be XXYZ, which triggers Rule 2. The MAC-hs PDU A1 received at TTI of process b Cycle 3 detects a missing gap A0, which is not discarded at this point. The missing gaps B0 and B5 are discarded and B1, B2, B3, B4 and B6 are delivered to upper layer. At TTI of process c Cycle 6, the TTI-states are XXXX. Missing gap A2 is discarded and all the MAC-hs PDUs in Queues A and B are delivered to upper layer. Note that, at TTI of process c Cycle 2, the previous 4 HARQ states are XXYX and can not be marked as XXYZ because there is no MAC-hs PDU allocated for process c Cycle 1 so that neither Rule 1 nor Rule 2 is triggered.
	Cycle
	HARQ Process ID
	Previous n consecutive HARQ states
	
	Queue B
	Queue A
	Note

	3
	b
	XXYZ
	Received TSN
	_ 1 2 3 4_6
	_1
	.

	
	
	
	Delivered to upper layer
	1 2 3 4 6
	
	Missing B0, B5 are discarded. 
A0 gap is detected by A1, which is received by process b in Z state, so that A0 is not discarded.

	6
	c
	XXXX
	Received TSN
	7 8 9 10
	0 1_ 3 4
	

	
	
	
	Delivered to upper layer
	7 8 9 10
	0 1 3 4
	Missing A2 is discarded.


Figure 2: Removing missing gaps for the example of Figure 1.

 6.2
Pre-emption allowed case

Figure 3 shows a transmission example of HARQ processes in the pre-emption allowed case. The UTRAN schedules to transmit eight MAC-hs PDUs B0 to B7 of class B at Cycle 1 and six MAC-hs PDUs A0 to A5 of a higher priority class A at Cycle 3.  In Cycle 1, B0, B1, B2 and B3 MAC-hs PDUs with TSN=0, 1, 2, 3 respectively are transmitted.  The notation of Status is same as described for Figure 1.  In Cycle 2, the UTRAN sends B4, B5, B2 and B3.  In Cycle 3, the request to transmit MAC-hs PDUs of a higher priority class A interrupts the transmission of class B MAC-hs PDUs, the UTRAN starts to transmit class A MAC-hs PDUs.  After transmitting of all class A MAC-hs PDUs, the UTRAN re-initiate B3 and B5, which have not been acknowledged yet before the interruption.  Note that the re-initiated MAC-hs PDUs such as B3 or B5 will be indicated as “new transmitted” by the New Data Indicator since they are not immediately retransmitted after their previous transmissions.  The UE will treat B3 and B5 as “new” and will not combine them with those data left in HARQ soft buffer if exist.
	HARQ Process ID
	Cycle 1

TSN, Status
	Cycle 2

TSN, Status
	Cycle 3

TSN, Status
	Cycle 4

TSN, Status
	Cycle 5

TSN, Status
	Cycle 6

TSN, Status

	a
	B0, N:A
	B4, A
	A0, N:A
	A4, N
	A4, A
	B6, A

	b
	B1, A
	B5, N
	A1, A
	A5, N
	A5, A
	B7, A

	c
	B2, N
	B2, A
	A2, N:A
	
	B3, N
	B3, A

	d
	B3, N
	B3, N
	A3, A
	
	B5, A
	


Figure 3:  A transmission example of HARQ processes with pre-emption allowed case.

To illustrate how Rules 3, 4 and 5 work in the pre-emption allowed case, refer to Figure 4 below. At TTI of process a Cycle 4, the previous 4 HARQ states are XYXY, which does not trigger Rule 3. The 4 HARQ states can also be XYZY, which triggers Rule 4. The MAC-hs PDU A3 received at TTI of process d Cycle 3 (state Z) detects the missing gap A2, which is not discarded at this point. The missing gap A0 is discarded and A1 is delivered to upper layer. At TTI of process c Cycle 6, the HARQ states are XXXX with priority B MAC-hs PDUs received. Rule 5 is triggered and gaps in queues of priorities A and B can be discarded. Thus, missing gaps B0 and A2 are discarded and all the MAC-hs PDUs in Queues A and B are delivered to upper layer.
	Cycle
	HARQ Process ID
	Previous n consecutive states
	
	Queue B
	Queue A
	Note

	4
	a
	XYZY

	Received TSN
	_ 1 2 _ 4
	_ 1_3
	

	
	
	
	Delivered to upper layer
	
	1
	Missing A0 is discarded.

A2 gap is detected by A3, which is received by process d (state Z), so that A2 is not discarded.

	6
	c
	XXXX

(of Queue B)
	Received TSN
	_ 1 2 3 4 5 6 7
	_ 3 4 5
	

	
	
	
	Delivered to upper layer
	1 2 3 4 5 6 7
	3 4 5
	Missing B0 and A2 are discarded


Figure 4: Removing missing gaps for the example of Figure 3.

6.3
Interleaving transmission schedule between UEs situation

	HARQ Process ID
	Cycle 1

TSN, Status
	Cycle 2

TSN, Status
	Cycle 3

TSN, Status
	Cycle 4

TSN, Status
	Cycle 5

TSN, Status
	Cycle 6

TSN, Status

	a
	B0, N:A
	
	B2, A
	
	
	A0, A

	b
	B1, N
	
	B1, N
	B1, A
	
	A1, A

	c
	
	
	
	B3, N:A
	B5, A
	

	d
	
	
	
	B4, N
	B4, A
	


Figure 5:  A transmission example of HARQ processes with pre-emption not allowed case under Interleaving transmission schedule between UEs situation.

	Cycle
	HARQ Process ID
	
	Queue B
	Queue A
	Note

	3
	a
	Received TSN
	_ _ 2 
	
	Gap B0 and B1 are marked (1st mark).

	
	
	Delivered to upper layer
	N/A
	
	

	5
	c
	Received TSN
	_ 1 2 _ _ 5
	
	New gaps B3 and B4 are detected and re-marked (2nd mark)

	
	
	Delivered to upper layer
	N/A
	
	

	5
	d
	Received TSN
	_ 1 2 _ 4 5
	
	

	
	
	Delivered to upper layer
	1 2
	
	Soft buffer clearance for 1st mark is fulfilled. Missing B0 is discarded, missing B3 is kept at this point.

	6
	b
	Received TSN
	_ 4 5
	0 1
	

	
	
	Delivered to upper layer
	4 5
	0 1
	Soft buffer clearance for 2nd mark is fulfilled. Missing B3 is discarded


Figure 6: Removing missing gaps for the example of Figure 5.
To illustrate how Rules 7 and 9 works in the pre-emption not allowed case, refer to Figures 5 and 6 above. At TTI of process a Cycle 3, Queue B detects B0 and B1 are missing. UE marks them as the 1st mark and monitors the HARQ processes b, c and d. At TTI of process c Cycle 5, Queue B detects B3 and B4 are missing. UE marks them as the 2nd mark and monitors the HARQ processes a, b and d. At TTI of process d Cycle 5, soft buffer clearance for 1st mark is fulfilled, the remaining gap B0 in the 1st mark is discarded and B1 and B2 are delivered to upper layer. The gap B3 in the 2nd mark is not discarded at this point. At TTI of process b Cycle 6, soft buffer clearance for 2nd mark is fulfilled, the remaining gap B3 in the 2nd mark is discarded and B4 and B5 are delivered to upper layer. There is no gap in Queue A so that A0 and A1 is delivered to upper layer also.

	HARQ Process ID
	Cycle 1

TSN, Status
	Cycle 2

TSN, Status
	Cycle 3

TSN, Status
	Cycle 4

TSN, Status
	Cycle 5

TSN, Status
	Cycle 6

TSN, Status

	a
	B0, N:A
	B4, A
	A0, N:A
	A4, N
	A4, A
	B6, A

	b
	B1, A
	B5, N
	A1, A
	A5, N
	A5, A
	B7, A

	c
	B2, N
	B2, N:A
	A2, N:A
	
	B3, A
	

	d
	B3, N
	B3, N
	A3, A
	
	B5, A
	


Figure 7:  A transmission example of HARQ processes with pre-emption allowed case.

	Cycle
	HARQ Process ID
	
	Queue B
	Queue A
	Note

	1
	b
	Received TSN
	_ 1 
	
	Gap B0 is marked (1st mark). Processes a, c, d are monitored for soft buffer clearance by Queue B or lower priority queues.

	
	
	Delivered to upper layer
	N/A
	
	

	2
	a
	Received TSN
	_ 1 _ _ 4 
	
	New gaps B2 and B3 are marked (2nd mark). Processes b, c, d are monitored for soft buffer clearance by Queue B or lower priority queues.

	
	
	Delivered to upper layer
	N/A
	
	

	3
	b
	Received TSN
	_ 1 _ _ 4
	_ 1
	Gap A0 is marked (3rd mark). Processes a, c, d are monitored for soft buffer clearance by Queue A or lower priority queues.

	
	
	Delivered to upper layer
	N/A
	
	

	3
	d
	Received TSN
	_ 1 _ _ 4
	_ 1 _ 3
	Gap A2 is marked (4th mark). Processes a, b, c are monitored for soft buffer clearance by Queue A or lower priority queues..

	
	
	Delivered to upper layer
	N/A
	
	

	5
	c
	Received TSN
	_ 1 _ 3 4
	_ 1 _ 3 4 5
	

	
	
	Delivered to upper layer
	
	1 3 4 5
	Soft buffer clearance for 3rd  and 4th marks are fulfilled. Gaps A0 and A2 are discarded.

	5
	d
	Received TSN
	_ 1 _ 3 4 5 
	
	

	
	
	Delivered to upper layer
	1
	
	Soft buffer clearance for 1st mark is fulfilled. Gaps B0 is discarded.

	6
	b
	Received TSN
	_ 3 4 5 6 7
	
	

	
	
	Delivered to upper layer
	3 4 5 6 7
	
	Soft buffer clearance for 2nd mark is fulfilled. Gaps B2 is discarded.


Figure 8: Removing missing gaps for the example of Figure 7.
To illustrate how Rules 8 and Rules 9 work in the pre-emption allowed case, refer to Figures 7 and 8 above. At TTI of process b Cycle 1, Queue B detects B0 is missing. UE marks it and monitors the HARQ processes a, c and d for soft buffer clearance by Queue B or lower priority queues. At TTI of process a Cycle 2, Queue B detects new gap B2 and B3. UE marks them as the 2nd mark and monitors the HARQ processes b, c and d for soft buffer clearance by Queue B or lower priority queues. At TTI of process b Cycle 3, Queue A detects A0 is missing. UE marks it as the 3rd  mark and monitors the HARQ processes a, c and d for soft buffer clearance by Queue A or lower priority queues. At TTI of process d Cycle 3, Queue A detects A2 is missing. UE marks it as the 4th mark and monitors the HARQ processes b, c and d for soft buffer clearance by Queue A or lower priority queues. At TTI of process c Cycle 5, both the soft buffer clearance for 3rd and 4th marks are fulfilled. Gaps A0 and A2 are discarded. At TTI of process d Cycle 5, soft buffer clearance for 1st mark is fulfilled. Gaps B0 is discarded. At TTI of process b Cycle 6, soft buffer clearance for 2nd mark is fulfilled. Gaps B2 is discarded. In this example, the advantage of Rule 9 is obvious.
7.
Conclusion

Working assumptions on whether pre-emption is allowed and whether the scheduler is based on transmission each UE’s data by bundle need to be decided before which rules proposed in this document can be chosen to lower transmission latency.

Pre-emption not allowed case is preferred because of higher HARQ efficiency and lower transmission latency considerations. In addition, to give more freedom for the scheduler, transmission by bundle may not be a good choice and Interleaving transmission fashion between UEs may be preferred.

If the working assumptions are decided and the corresponding proposals are accepted, a CR will be provided in the next meeting.
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