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1	Introduction
It is always desired to decrease the latency since it has implication on other metrics such as QoS, throughput, responsiveness and power consumption. 
The Latency metric was already discussed in the scope of the Layer 2 evolved UE-to-Network relay design both online and in various contributions. Indeed it seems that the additional communication leg is bound to introduce an additional latency into the Layer 2 evolved UE-to-Network relay architecture in compare to the direct architecture
In this contribution we look into the latency which is inherited by the sidelink design and evaluate possible L2 solutions to minimize the latency and with that improve the power consumption.
2	Discussion
Latency is a basic metric in communication systems and it is always desired to decrease the latency since it has implication on other metrics such as QoS, throughput, responsiveness and power consumption. Power consumption, is the most significant metric for wearables and IoT devices as already identified in TR 36.746 [1]. If we could somehow reduce the air interface delay, and in particular for applications which are characterized with short bursty communication sessions, the overall communication sessions would be shorten and quicker return to power saving mode could be achieved.
Observation 1:	Latency reduction in L2 evolved UE-to-NW relay architecture is desired from power consumption PoV
The Latency metric was already discussed in the scope of the Layer 2 evolved UE-to-Network relay design both online and in various contributions. Indeed it seems that the additional communication leg presented with the L2 relay architecture is bound to introduce an additional latency in compare to the direct architecture and there were several attempts to limit the latency derogation at least in some sensitive scenarios such as in HO [2] or when taking QoS into account [3].
Observation 2:	In Layer 2 evolved UE-to-Network relay architecture, the additional short range communication leg increases the air interface latency.
The physical layer sidelink design introduced the PSCCH and the PSSCH. Generally speaking, the Sidelink Control Information (SCI) is sent over PSCCH and provides the physical parameters for the TB transmission over PSSCH. 

[image: ]
Figure 2.1: mode 2 sidelink transmission
Normally the SCI/PSCCH transmission would precede the Transport Block transmission. Different approach was defined in V2X to mitigate the low latency requirements in which at least the start of the TB is sent on the same SF as the control SF, however, considering wearables and IoT devices are lower complexity UEs and perhaps BL UEs, and since the resources and transmission power would be limited in this case, control and data transmission on the same subframe is less likely to be used with Layer 2 evolved UE-to-Network relay.
Considering the SCI carry information about the TB transmission time, we can make the following observation:
Observation 3:	The eRelay UE, decoding an SCI sent by the eRemote UE, is aware of the TB transmission ahead of the TB transmission time
Following the above observations, we can leverage the knowledge of TB transmission ahead of time to reduce the air interface latency and ultimately reduce the power consumption. 
For example, considering an eRelay already in RRC_CONNECTED, if the eRelay UE was to send some kind of Predictive Request for UL Grant (PRG) then the request for UL grant procedure time could be reduced from the overall air interface delay. 
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Figure 2.2 flow chart for data relay w/ Vs. w/o Predictive Request for UL Grant 



	step
	Description
	Time (TTIs)
	
	step
	Description
	Time (TTIs)

	1
	eRemote UE sends transport data over sidelink 
	1
	
	1
	eRemote UE sends transport data over sidelink 
	1

	2
	eRelay UE decodes and repack the data
	3
	
	2
	Transmission of Scheduling Grant
	1

	3
	eRelay sends BSR to eNB
	1
	
	3
	eRelay UE decodes and repack the data + Decoding of the grant
	3

	4
	eNB decodes BSR and generates the Scheduling Grant
	3
	
	
	
	

	5
	Transmission of Scheduling Grant
	1
	
	
	
	

	6
	eRelay Processing Delay (decoding of scheduling grant + L1 encoding of relayed data)
	3
	
	
	
	

	7
	Transmission of relayed data
	1
	
	4
	Transmission of relayed data
	1

	
	Total delay [ms]
	13
	
	
	Total delay [ms]
	6


Table 2.1 latency breakdown for relayed data w/ Vs. w/o Predictive Request for UL Grant

In figure 2.2 and table 2.1 we show the potential latency reduction if PRG is used. On the left hand side a procedure for UL grant request without PRG is illustrated. On the right hand side, PRG use is illustrated and at least 7ms an up to a few tens of ms could be reduced from the air interface latency.
The above illustration (the left hand side without PRG) corresponds with case BSR is used as soon as the sidelink TB is decoded and repacked for UL transmission, i.e. the above illustration does not take into account even further delay in the non PRG case from the need to wait for SR and the SR RTT or from the need to perform a random access procedure.
The calculation captures and compares only the steps starting with the data relay over sidelink and until the data is sent over the Uu. The overall RTT includes additional steps but those are expected to be identical between the above cases. 
For application with short bursty traffic pattern, e.g. an application that send a short report and expects a single reply,  the whole relayed communication session may take few tens of milliseconds so the benefit in reducing the time of the UL Grant request procedure is relatively significant to the overall communication session time.
Proposal 1: 	RAN2 will study a procedure for Predictive UL Grant request. 
In Rel-13 a L2 Latency reduction was introduced with the “SkipUplinkTx” feature which allow the NW to pre-allocate resources (either dynamically or with SPS) with limited impact on UE and system (UE will not transmit padding if it has no data). eNB vendors can therefore implement scheduler algorithms to decide when to use pre-allocation methods based on traffic pattern, communication protocols, application types, QoS etc. From this point-of-view, the PRG could be seen as a simple additional input which could be used by the eNB scheduler to trigger pre-allocation. Considering the massive amount of wearable and IoT devices as well as the relatively low QoS required by these application it is unlikely to use pre-allocation with L2 evolved UE-to-NW relay without being able to limit the pre-allocation to a very short period – the waste in spectral resources is simply unreasonable otherwise.Remote UE
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Figure 2.3: flow chart for data relay PRG initiated pre-allocation
Figure 2.3 illustrate a flow in which the PRG signal is used by the eNB as assistance information to start pre-allocating resources to the eRelay UE. 
Up to this point, we have assumed the eRelay UE is already in RRC_Connected to begin with. We can also consider how to leverage the knowledge of TB transmission ahead of time in case the eRelay UE is in RRC_IDLE. In such case the eRelay UE would have to establish an RRC connection before it can relay the data it is about to receive over sidelink. Normally, a connection establishment procedure for sidelink relay is triggered if the relay UE is configured by upper layers to transmit relay related sidelink communication. This means that the relay UE have to receive the TB over sidelink, decode it and repack it in the higher layer for transmission over the Uu and only then would the RRC layer initiate a connection establishment procedure. If latency reduction is desired, the eRelay UE can start a connection establishment procedure immediately after the decoding of SCI from eRemote UE. 
Proposal 2: 	RAN2 will study a procedure for Predictive Connection establishment. 
[bookmark: _GoBack]There is a risk however that the predicted sidelink transmission is not for relay related data. It could be e.g. for sidelink control purpose or part of a RLC control message. To avoid unnecessary connection establishment there could be some indication in the SCI that the following TB includes a relay related PDCP PDU.

3	Conclusion
In the above contribution we have identified the following observations:
Observation 1:	Latency reduction in L2 evolved UE-to-NW relay architecture is desired from power consumption PoV
Observation 2:	In L2 evolved UE-to-NW relay architecture, the additional short range communication leg increases the air interface latency.
Observation 3:	The eRelay UE, decoding an SCI sent by the eRemote UE, is aware of the TB transmission ahead of the TB transmission time
Based on the discussion and the observation we have made the following proposals:
Proposal 1: 	RAN2 will study a procedure for Predictive UL Grant request. 
Proposal 2: 	RAN2 will study a procedure for Predictive Connection establishment. 
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