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1 Introduction
At last RAN2 meeting issues related to user plane is not discussed yet. This paper intends to address user plane issues based on progress made in RAN1 so far and progress in RAN2. For simplicity reason, those UL or special subframes which could be changed to be DL subframe is called flexible subframe in this paper. And the rest UL subframe and/or DL subframe is called fixed UL subframe and fixed DL subframes respectively
2 Progress in RAN1 
2.1 Dynamic UL-DL configuration
Here is the UL/DL configuration in LTE [0]:

[image: image1.emf]
In RAN1’s LS [1] it says that “No new TDD UL-DL configurations are introduced in the backward compatible carrier (in WI on TDD eIMTA)”. It means all the possible UL-DL including SIB1 UL-DL configuration, dynamic UL-DL configuration by L1 signalling and reference configuration for DL HARQ timing comes from the above table from Release8.

Observation 2.1: dynamic UL-DL configuration and reference configuration for DL HARQ timing is one of the 7 UL-DL configurations from Rel-8

In LS [2] following working assumption is confirmed:

Working assumption: A subframe configured as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) should not be used for uplink transmission
And following agreement is achieved:

· DL HARQ reference configuration can choose from Rel-8 TDD UL-DL configurations {2, 4, 5}
That means only UL subframe or special subframe of SIB1 UL-DL configuration can be changed to be DL subframe of dynamic UL-DL configuration and it is not allowed vice versa. So dynamic UL-DL configuration supposes to have same set or subset of UL/UpPTS subframes compared to SIB1 UL-DL configuration. Based on this principle, it can be deduced that there are only 3 possible paths to assign a dynamic UL-DL configuration by eNB:

Path1:# 0->#6->#1->#2->#5

Path2: #0->#6->#1->#4->#5

Path3: #0->#6->#3->#4->#5

For example if SIB1 UL-DL configuration is #1, then possible dynamic UL-DL configuration could be configuration #2 or #4 or #5. But when SIB1 UL-DL configuration is #2 then only possible dynamic UL-DL configuration should be #5.

The intention of reference configuration is to have stable HARQ timing in spite of different dynamic UL-DL configuration, so it also supposes to have same or subset of UL/UpPTS subframe for HARQ ACK/NACK compared to dynamic UL-DL configuration. So the reference configuration should be the same configuration (if it is 2,4 or 5) or the configuration after the dynamic one in the same path.

Here are possible combinations of SIB1 UL-DL configuration, dynamic UL-DL configuration and reference configuration:

	SIB1 UL-DL configuration index
	Possible dynamic UL-DL configuration index
	Possible reference configuration index

	#0
	 n=#1,#2,#3,#4,#5,#6
	m=#2, if n=#1,#2,#6
m=#4, if n=#1,#3,#4,#6
m=#5, if n=#1,#2,#3,#4,#5,#6

	#1
	n=#2,#4,#5
	m=#2, if n=#2
m=#4, if n=#2,#4
m=#5, if n=#2,#4,#5

	#2
	n=#5
	m=#5

	#3
	n=#4 ,#5
	m=#4, if n=#4
m=#5, if n=#4,#5

	#4
	n=#5
	m=#5

	#5
	N/A
	N/A

	#6
	n=#1,#2,#3#4,#5
	m=#2, if n=#1,#2
m=#4, if n=#1,#3,#4
m=#5, if n=#1,#3,#4,#5


Table 1

Observation2.2: possible combination between SIB1 UL-DL configuration, dynamic UL-DL configuration and corresponding possible reference configuration is listed in table 1

2.2 L1 signaling

Here the agreement in [2]:

Agreement:

· New RNTI(s) for explicit reconfiguration DCI (eIMTA-RNTI) will be introduced

· The reconfiguration DCI at least carries 3 bits to explicitly indicate one of the existing 7 UL/DL configurations

· Explicit reconfiguration DCI is transmitted in at least Pcell PDCCH CSS

· If a UE is configured with two or more eIMTA-enabled cells, the UE can be indicated by one explicit reconfiguration DCI for the two or more eIMTA-enabled cells if the DCI is transmitted in Pcell PDCCH CSS
· Two or more indicators (each of 3-bit) for the corresponding two or more eIMTA-enabled cell can be included in one explicit reconfiguration DCI for a UE configured with two or more eIMTA-enabled cells, if the DCI is transmitted in Pcell PDCCH CSS

· A UE is expected to monitor explicit reconfiguration DCI at least in a set of periodic subframes (subject to DRX operation)

· FFS whether or not to monitor additional subframes in addition to the set of periodic subframes

· The set of periodic subframes is by configuration 

· FFS whether or not to have a modification period during which the UE can assume the same configuration 

· FFS whether the UE can combine multiple DCI transmissions within the given modification period

Working assumption: 

· The DCI size to carry reconfiguration bits is aligned to DCI format 1C only

· If the explicit reconfiguration DCI only carries information for explicit reconfiguration, the number of eIMTA-RNTI configured for the UE is always 1

Note:

· Signalling design for explicit reconfiguration should not be optimized for CoMP Scenario 4

· Signalling design for explicit reconfiguration should support CA 

Considering the agreement from [1]:

· Explicit L1 signalling by UE-group-common (E)PDCCH is used for TDD UL-DL reconfigurations 
The basic information from these 2 LSs is indicated as following:

· UE will monitor CSS in PCell for dynamic UL/DL configuration and one UE will only configured with one eIMTA-RNTI to decode L1 signaling

· UE will monitor this L1 signaling within pre-configured DL subframes periodically. But all the L1 signaling scheme detail is FFS in RAN1

eNB should validate the new dynamic UL-DL configuration at the first time when eNB transmit it. But from UE point of view, it may not be able to receive the new dynamic UL-DL configuration at the first time. One reason is it is kind of broadcast signaling i.e. no HARQ feedback is required, so it is not so reliable. Furthermore it is not clear whether UE will miss it during DRX-off phase considering it is intended for a group of UE i.e. it will be challenging to match the periodicity of the L1 signaling with all the DRX on-duration of all UEs within the same group. Because of these 2 reasons there could be a short period of time during which dynamic UL-DL configuration is not aligned between UE and eNB.

Observation 2.3: There could be short period of time during which dynamic UL-DL configuration is not aligned between UE and eNB

Normally one UE is configured with one dynamic UL-DL configuration for one time. Furthermore one UE might be signaled with more than one dynamic UL-DL configuration if it is configured with CA and/or transmission mode10 supporting CoMP scenario 4. It is possible that dynamic UL-DL configuration per serving and/or TP could be different with each other. But these dynamic UL-DL configurations will be contained within same L1 signaling.

Observation 2.4: eIMTA , carrier aggregation and transmission mode 10 can be configured simultaneously for the UE

Observation 2.5: dynamic UL-DL configuration could be different for eIMTA enabled serving cell and/or TP of CoMP scenario 4
3 Impact to MAC layer
3.1 RACH procedure

In [7] it is proposed that PRACH resource should configured within least UL-DL configuration in terms of uplink subframes, so preamble transmission should be sent just as legacy release.
For contention-based RACH procedure, UE can only be identified and differentiated between legacy UE and eIMTA enabled UE after message3 is decoded correctly. That’s why both message2 and message3 should be scheduled as legacy system. For message4, only when RACH procedure is triggered by eIMTA enabled UE in RRC-CONNECTED state, eNB can schedule UE in flexible subframe if it is DL subframe. But still it is up to eNB’s scheduling algorithm i.e. nothing more should be specified.

For non-contention based RACH procedure, UE can be indentified immediately after receiving preamble correctly. eIMTA enabled UE potential have more DL subframe than legacy UE to receive message 2. But still contention-free RACH procedure itself is already optimized sufficient to have short delay. It is not necessary to change RACH procedure. Another point is dynamic UL-DL configuration is still one of the legacy UL-DL configuration. If there is any room to be optimized it should be already done before. As for the message 3, it can be scheduled in flexible subframe if it is UL subframe. But it is up to eNB’s scheduler’s algorithm i.e. nothing should be specified. 

Observation 3.1: for eIMTA enabled UE in RRC-CONNECTED, message3 of non-contention based, message3 is allowed to be scheduled in flexible subframe.

Proposal1: there is no impact on RACH procedure i.e. nothing new should be specified
3.2 DRX
In MAC layer PDCCH-subframes to be counted for DRX timer ( i.e. on-duration timer, retransmission timer and inactivity timer) must be aligned between UE and eNB otherwise there will be different understanding of active time. When UL-DL configuration can be changed dynamically, there might be short period during which UE and eNB has different understanding of dynamic UL-DL configuration. Because of this how to count PDCCH-subframe should be clarified.
· As indicated in [6] there are basic two alts:
· Alt1：The PDCCH-subframe is counted according to the TDD UL/DL configuration in SIB1.
· Alt2：The PDCCH-subframe is counted according to the TDD UL/DL configuration indicated by L1 signalling.
Table 2 shows an example of these two alternatives, assuming TDD UL/DL configuration changes from #0 to #2 :
· Table2.   Alternatives of counting the PDCCH-subframes
	
	Subframe index

	
	#0
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	#8
	#9

	Original TDD configuration(#0)
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	TDD configuration of TDD eIMTA(#2)
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	PDCCH-sbuframes of Alt1
	
	
	
	
	
	
	
	
	
	

	PDCCH-sbuframes of Alt2
	
	
	
	
	
	
	
	
	
	


The main benefit for alt1 is that there is no ambiguity between eNB and UE in terms of PDCCH subframe. Because of this, there is also no further ambiguity in terms of active time.
The main problem for alt1is that it seems difficult for eNB to control the number of PDCCH subframe where UE will really monitor. This is mainly because dynamic UL-DL configuration has more DL subframe than SIB1 UL-DL configuration e.g. as indicated in table 2. For example if drx-inactivitytimer is started at subframe #1 and the timer value is 2, then UE has to monitor 2 more DL subframe i.e. #3 and #4. Because of this, UE likely consumes more power than eNB expected.
But this issue actually is less severe than it looks like. Let’s assume UE starts drx-inactivitytimer at subframe #0, so following is potential consequence of alt1 in terms of how much PDCCH subframes are monitored:

	Intended timer value
	1
	2
	3
	4
	5
	6
	8
	10
	20

	Monitored PDCCH subframes of alt1
	1
	2
	5
	6
	9
	10
	14
	18
	38

	Intended timer value
	30
	40
	50
	60
	80
	100
	200
	300
	500

	Monitored PDCCH subframes of alt1
	58
	78
	98
	118
	158
	198
	398
	598
	998


Table 3 (note)
Note: the value range of timer value is defined by RRC specification.

Although the monitored PDCCH subframes is different from intended timer value but it may has same or close value compared to another intended timer value. For example when intended timer value is 6, the real monitored PDCCH subframes are 10 which is another intended timer value. So if real intended monitored PDCCH is 10, eNB should set timer value as 6 instead of 10.
All the intended timer value has corresponding “monitored PDCCH subframe” which value is same or with absolute difference less than 2 except for those highlighted intended timer value. For the rest timer values, either same or timer value within 2ms can be found. For example by setting timer value to be 10 UE will monitor 18 DL/DwPTS subframes if intended monitored DL/DwPTS is 20. So the real gap between real monitored DL/DwPTS and intended DL/DwPTS is only 2 DL subframes which is not a big problem.
The main benefit of alt2 is counted PDCCH subframe for DRX timer is the same to real monitored DL subframe/DWPTS subframe. So eNB seems be able to control real monitored DL/DWPTS subframe easier. But it is not true. The main problem for alt2 is there is one uncertain period when UE and eNB could have different understanding what is dynamic UL-DL configuration. Considering UE might be signalled with different dynamic UL-DL configuration from time to time, the newly signalled dynamic UL-DL configuration could have more or less DL subframe compared what eNB believe. If UE’s dynamic UL-DL has less DL/DwPTS subframe, then DRX timer will last longer than what eNB expects. In this case UE might consume more power but will not miss PDCCH signalling. One use case is first time UE eNB sends new dynamic UL-DL configuration. If UE’s dynamic UL-DL has more DL/DwPTS subframe, then DRX timer will last shorter than what eNB expects. In this case, UE might miss some PDCCH signalling. For both cases because different understanding of active time, UE may send more or less e.g. CSI/SRS than eNB expected which demands double decoding in eNB or decoding failure otherwise.
Another problem of alt2 is UE might be configured with CoMP scenairo4. In this case UE could have at least 2 dynamic UL-DL configurations. If UE chooses to follow dynamic UL-DL configuration, then new policy is needed to treat these dynamic UL-DL configurations.

The uncertain period is not only because missed L1 signaling but also due to different DRX configuration of the UE, so it seems inevitable. Due to this reason alt1 is better. Another reason alt1 is less impact to specification.
Proposal2: for UE not configured with only one serving cell without support CoMP scenario4, PDCCH subframe should be counted based on SIB1 UL-DL configuration.
When UE is configured with transmission mode 10, PDCCH subframe should be also counted based on same SIB1 UL-DL configuration based on proposal2 because all the TPs share same SIB1 UL-DL configuration.
When UE is configured with carrier aggregation, PDCCH subframe should be counted based on same existing principle i.e. for UE supporting duplex, PDCCH subframe is union set of PDCCH subframe of serving cells otherwise UE shall following PDCCH subframe of PCell.

Proposal3: PDCCH subframe should be counted based on same existing principle i.e. for UE supporting duplex, PDCCH subframe is union set of PDCCH subframe of serving cells otherwise UE shall following PDCCH subframe of PCell.
3.3 PHR
Here is the conclusion in RAN1#74:

· In UL, 
· Up to two sets of subframes  will be UE-specifically signaled per serving cell
· A potential UL subframe  will belong to one of the above mentioned sets

· Up to two sets of open-loop power control parameters (Po and alpha) are defined

· These parameters are applicable to PUSCH and SRS channels

· TPC commands are accumulated separately for each subframe set
· FFS on
· whether the subframe set is signaled in semi-static or dynamic manner
· details of how to determine the parameters of each PUSCH and SRS transmission 
· whether to enlarge TPC steps assuming the same number of TPC bits as in current specification
· PHR operation
Type1 and type2 formula are listed as below to show whether only one PHR or separated PHR is need for two subsets of subframe in terms of power control.
[image: image2.emf]
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For example, if PHR of one subframe set is reported, then the only unknown information for PHR of flexible subframe is PLc i.e. pathloss. The rest parameters are either preconfigured e.g. Po and alpha or known by eNB e.g. deltaTF,c. But if Pcmax,c could be different or no accumulation is enabled, then PHR of these subframe set can’t be deduced with each other. In this case independent PHR should be reported. The tricky thing is PHR only reflect power header room of current TTI. 

Considering typical power control will enable accumulation, MAC layer should report type1/type2 PHR in the same subframe for both subframe sets on the same carrier.
Proposal4: MAC layer should report type1/type2 PHR in the same subframe for both subframe sets on the same carrier
4 Conclusion

Proposal1: there is no impact on RACH procedure i.e. nothing new should be specified
Proposal2: for UE not configured with only one serving cell without support CoMP scenario4, PDCCH subframe should be counted based on SIB1 UL-DL configuration.

Proposal3: PDCCH subframe should be counted based on same existing principle i.e. for UE supporting duplex, PDCCH subframe is union set of PDCCH subframe of serving cells otherwise UE shall following PDCCH subframe of PCell.
Proposal4: MAC layer should report type1/type2 PHR in the same subframe for both subframe sets on the same carrier
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6 Annex
Table for on-duration timer

	Intended timer value
	1
	2
	3
	4
	5
	6
	8
	10
	20

	Monitored PDCCH subframes of alt1
	1
	2
	5
	6
	9
	10
	14
	18
	38

	Intended timer value
	30
	40
	50
	60
	80
	100
	
	
	

	Monitored PDCCH subframes of alt1
	58
	78
	98
	118
	158
	198
	
	
	


Table for drx-retransmission timer

	Intended timer value
	1
	2
	4
	6
	8
	14
	24
	33

	Monitored PDCCH subframes of alt1
	1
	2
	6
	10
	14
	26
	46
	65





























































































































































































































































































































































































































































































































































































































