[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #86                                           R4-1806400
[bookmark: OLE_LINK5][bookmark: OLE_LINK4]Athens, GR, 26th Feb–2nd Mar, 2018
Agenda Item:   7.7.2.4		
Source:        Samsung
Title:           Disucussion on scenario for NR BS TAE
Document for:  Disucssion
Introduction
In RAN4#86bis meeting the WF agreed to clarify the understanding of applicability of current TAE requirement to inter-BS scenarios [1] due to confusion presented in [2]. In this contribution we shared our understanding on this aspect. 
Discussion
In [2] one specific scenario as distributed RRH system was discussed in the context of BS TAE requirement. In the WF[1] it's further summarized as" inter-BS" case, which is not quite clear. Hence it's beneficial to review what we have studied in LTE phase as reference. 
Scenario background
	Feature
	Geographical location 
	Backhaul type

	CA
	Co-located or non-located 
	Ideal backhaul

	DC
	Non-located hetegeneous network
	Non-ideal backhaul

	CoMP
	Scenario 1: Homogeneous network with intra-site CoMP
Scenario 2: Homogeneous network with high Tx power RRHs
Scenario 3/4: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs
	Ideal backhaul or non-ideal backhaul 


In addition, the terminology of TP(transmission point) is defined as 
" Point: Set of geographically co-located transmit antennas. Note that sectors of the same site correspond to different points.
Observation 1 : in LTE both co-located and non co-located , intra-site and inter-site, ideal and non-ideal backhaul and RRH related scenarios have been studied.

Timing Related requirement
Since the requirements for NR are still ongoing, here we still take LTE requirement as example. 
	Feature
	TAE in TS36104
	Dedicated timing related requirement in TS36133 for BS
	Dedicated timing related requirement in TS36133 for UE

	Single carrier
	TAE for MIMO or Tx diversity
	TDD cell phase sync dependent on cell coverage
	Transmit timing
TA 

	CA
	TAE for intra band CA, intra band contiguous CA and inter band CA
	No impact
	MTTD
MRTD

	DC
	No impact
	DC cell phase sync 
	MTTD
MRTD

	DL MIMO from Rel-10
	No impact on TAE
	No impact
	No impact

	DL CoMP from Rel-11
	No impact on TAE
	No impact 
	No impact



It seems that in LTE specification BS TAE requirement is only defined for the same TP. Multiple TPs case is agreed that not need to be considered in BS specification in LTE discussion. However, the overall impact on UE side, which including the maximum deployment coverage of 9km, has been defined in RRM part for necessary cases.
Beside above core requirements defined for BS and UE, in TS36101 the UE demodulation performance requirements are also defined based on certain timing difference between transmission points to verify proper UE baseband capability.  
Observation 2: in LTE BS core port it seems only the same TP case is considered.
Observation 3: the total impact includes the propagation delay among TPs is captured in both UE RRM and demo requirement but not in BS core requirement. 

TAE requirement for NR
As pointed in discussion for NR, the important issue which will impact the overall performance is the amount of timing difference among the different received signal in UE side. Hence current specification in NR BS for intra-band NC CA and inter band CA is defined based on balance between deployment flexibility and UE reception impact. 
	TAE
	Single carrier
	Intra band contiguous CA
	Intra-band NC CA/Inter band CA

	FR1
	65ns
	260ns
	3us

	FR2
	65ns
	130ns
	3us


With above requirement and proper definition in UE side, which may be derived in demo and RRM spec, the performance of whole link would be guaranteed anyway.
Observation 4: current TAE definition is a well-balance requirement which still is aligned with legacy study.
Conclusion
Based on review in this contribution, the terminology of inter BS is still not so clear. It seems similar scenario has already studied in legacy LTE without specific BS core requirement. Hence further clarification is needed to understand the target deployment scenario firstly. However, refer to DC case in LTE, for specific scenario for real deployment, the manufacturer declaration according to request may be proper way rather than introduction of new requirement or cases in specification, which may bring restriction for BS implementation and deployment. 
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