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1   Introduction

In the latest TS 36.331, the tdm-PatternConfig is defined a conditional IE in RRCConnectionReconfiguration message.

tdm-PatternConfig-r15


CHOICE {



release






NULL,



setup






SEQUENCE {




subframeAssignment-r15


SubframeAssignment-r15,




harq-Offset-r15




INTEGER (0.. 9)



}


}
















OPTIONAL,
-- Cond FDD-PCell

The explanation of the condition FDD-PCell is provided as following.

	FDD-PCell
	This field is optionally present, need ON, for a FDD PCell if there is no SCell with configured uplink. Otherwise, the field is not present.


As specified, the tdm-PatternConfig is a NEED ON IE, it means if not configured with release, the UE will take no action and continue to use the existing configuration. Based on this, we will discuss the potential issue during the handover procedure.
2   Discussion 
2.1
Handover case
Based on the existing agreements, the tdm-PatternConfig is applicable to multiple MR-DC options and in this contribution, we will take the EN-DC as an example to illustrate the potential issue. In [1], handling of the following configurations was specified upon RRC connection re-establishment for EN-DC:
· p-MaxEUTRA-r15

· p-MaxUE-FR1-r15

· tdm-PatternConfig-r15

In details, upon the initial of RRC connection re-establishment procedure, the UE releases these configurations.

During the handover procedure, considering the tdm-PatternConfig is a NEED ON IE, UE will continue to apply this configuration unless the target eNB generates a release configuration for the UE. However, according to the existing HandoverPreparationInformation message design, the target eNB cannot be informed whether the tdm-PatternConfig is configured or not by the source eNB. Therefore, it is possible that the target eNB and the UE are not aligned with each other on the tdm-PatternConfig. For example, the target eNB may be a legacy eNB which does not support EN-DC, then the target eNB is not able to release the tdm-PatternConfig while the UE will continue to apply the tdm-PatternConfig. Such mis-alignment between the network and UE will impact the uplink transmissionperformance seriously.
From the perspective of standard, solution should be specified to resolve such risk. In fact, the agreed handling upon the RRC connection re-establishment [1] is a good guideline. In our understanding, to cover all the possibilities, it is feasible to require the UE to release tdm-PatternConfig upon reception of the handover command.
Proposal 1: Upon reception of the handover command, the UE shall release tdm-PatternConfig.

Similarly, p-MaxEUTRA is also a NEED ON IE, the handling of p-MaxEUTRA has same issue as tdm-PatternConfig. Therefore, we propose UE to release p-MaxEUTRA during the handover procedure.
Proposal 2: Upon reception of the handover command, the UE shall release p-MaxEUTRA.

During the handover, the target eNB may decide to configure EN-DC and tdm-PatternConfig. Take the eNB to MeNB change procedure in TS 37.340 as an example, in the target side, the UE needs to access the target MeNB and target SgNB as following:
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Figure 1: eNB to master node change

Based on the existing design, when tdm-PatternConfig is configured, the uplink transmission, including the preamble transmission, should be restricted. In the scenario where the target MeNB configures tdm-PatternConfig during the handover, the timing of preamble transmission on the MeNB, i.e., the timing of Step 6 in Figure 1 should also follow this restriction which increases the handover latency. In addition if Step 6 and Step 8 occur at the same time, the UE transmission power has to be decreased 3dB and the coverage of LTE cell is shrinked.
Observation: If the target MeNB configures the tdm-PatternConfig, the timing of preamble transmission on MeNB is restricted and it will increase the handover latency and reduce UL coverage potentially.
In [1], the reason for change clarified that the tdm-PatternConfig is restricting the operation in LTE link and necessary only when transmission and reception in NR link are taking place. While, based on this assumption, the application of the tdm-PatternConfig in the scenario illustrated in Figure 1 seems not necessary. In contrary, it impacts the handover performance. Therefore, we propose not to apply the tdm-PatternConfig during the handover procedure. In details, the UE shall apply the tdm-PatternConfig when it completes the random access to MeNB, i.e., the timing of RACH to MeNB is not limited by the tdm-PatternConfig. In addition it is seen gains to have step 6 without any UL transmission on NR side to avoid transmission power reduction.
Proposal 3: During the handover procedure, when the UE accesses to the MN the UE would drop any UL transmission on SN and tdm-PatternConfig is only applied after handover is completed.
2.1
UL out-synch case
In LTE, when UL/DL data arrival during RRC_CONNECTED and UL synchronization status is “non-synchronised”, the random access procedure is required. According to the existing specification, if tdm-PatternConfig is configured in EN-DC, the timing of the random access procedure shall also be limited. I.e., the preamble can only be sent during the time which the E-UTRA uplink transmission is allowed. Based on this assumption, the random access to LTE MeNB may be delayed because of the configured TDM pattern. 
In EN-DC, the MeNB acts the control plane anchor, when split SRB1/2 and SRB3 are not configured, all the RRC messages need to be transmitted via the Uu interface between LTE MeNB and UE. The TDM pattern is specified in TS 36.211, Table 4.2-2 as following:

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


For example, if SubframeAssignament is configured with sa5, i.e., the uplink-downlink configuration 5 is selected, the latency of random access procedure will be increased and further it increase the latency of control plane signal latency.

[image: image2.emf]DS UDDDDDDDDS UDDDDDDDDS UDDDDDDD

Frame #n

Frame #n+1

Frame #n+2

Out of synch 

is detected

preamble MSG3


Figure 2: Illustration of the latency

To resolve this issue, it is proposed to disable tdm-PatternConfig when the random access is performed. By doing so, it is possible at the same time of preamble transmission, the uplink transmission in NR SCG is also scheduled. In such case, it is proposed to let the UE drop the NR uplink transmission to avoid exceeding the UE maximum transmission power.
Proposal 4: When the random access procedure is triggered in LTE MCG because of UL out-of-synch, the UE shall disable the tdm-PatternConfig and drop the uplink transmission in NR SCG.
3   Conclusion

In this contribution, the tdm-PatternConfiguration handling upon handover procedure was discussed and the following proposals were provided:

Proposal 1: Upon reception of the handover command, the UE shall release tdm-PatternConfig.

Proposal 2: Upon reception of the handover command, the UE shall release p-MaxEUTRA.

Observation: If the target MeNB configures the tdm-PatternConfig, the timing of preamble transmission on MeNB is restricted and it will increase the handover latency and reduce UL coverage potentially.
Proposal 3: During the handover procedure, when the UE accesses to the MN the UE would drop any UL transmission on SN and tdm-PatternConfig is only applied after handover is completed.
Proposal 4: When the random access procedure is triggered in LTE MCG because of UL out-of-synch, the UE shall disable the tdm-PatternConfig and drop the uplink transmission in NR SCG.
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