3GPP TSG-RAN WG2 Meeting #109 electronic	R2-2000705
24 Feb – 6 Mar 2020	
                                        
                
Agenda Item:	6.7.2.1
Source: 	OPPO
Title: 	Consideration on propagation delay compensation for TSC 
Document for:	Discussion and decision
Introduction
In the last RAN2#108 meeting, regarding propagation delay compensation for the TSC, following agreements [1] are FFS (though some companies have concerns):
The following is FFS (Ericsson and LG have concerns):
R2 assume that UE may perform propagation delay compensation. 
We don’t specify how the UE perform propagation delay compensation.
For unicast and broadcast, the network can indicate to the UE to not do delay compensation. 







As indicated in [2], generally, the network has better knowledge of the distance between UEs and gNBs. In addition, when the distance between UE and network is close enough, the propagation delay has little impact on the accuracy of the delivered system clock information. Moreover, UL grant might not be needed for the UE requiring TA only. So, in this contribution, we will address our views on two things: alignment between gNB and UE for whom to perform propagation delay compensation, and the necessity of saving of radio resource dedicated to UL grant for the RACH purely for the propagation delay compensation.
Discussion
Conventionally, there exists several ways for UE to ask TA information from the network, as indicated as follows:
· by obtaining RAR via random access
· by transmission of uplink data or sounding reference signal towards the gNB and obtaining the TA command MAC CE 
For the RRC_connected UE, it should be usual cases for UEs to transmit the uplink data/SRS to gNBs. As a result, it is relatively easy to obtain the TA adjustment information. However, if obtaining the TA is the only way for propagation delay compensation, UE needs to send uplink data/SRS more frequently than usual for obtaining fresh TA information for more accurate clock synchronization performance, which is considered to be power-/resource-inefficient. Note that the UE internal clock may drift after it is synchronized to the system clock.  
Observation 1: if obtaining the TA is the only way for propagation delay compensation, UE in RRC_connected state needs to send uplink data/SRS more frequently than usual for obtaining fresh TA information for higher clock synchronization performance, which is considered to be power-inefficient.
For UEs in RRC_idle state, performing random access is the only way to update the TA information, which will also consume significant amount of power for the UE to maintain the clock synchronization performance level. Moreover, in current implementation, the network will always issue an unnecessary UL grant for msg3 transmission, which is considered to be a waste of radio transmission resources for both of uplink and downlink transmission (accommodating the UL grant payload) for UE not requiring to access to network to send uplinkdata/signalling message.  
Observation 2: for UEs in the RRC_idle state, performing random access for TA updating only will result in UE power consuming and waste of radio transmission resource reserved for following msg3 transmission.
As a result, enhancement to the 5G NR should be made to alleviate power-consuming and radio resource waste problems, which will be discussed as follows.
Enhancement for timing information broadcast
Note that the TA value is proportional to the distance between UE and gNB, and DL signal quality will be deteriorated when the distance between UE and gNB increases. For UEs being close to gNB, applying TA for propagation delay compensation may make no sense. As a result, to reduce the overall number of random access performed by UEs in the RRC_idle state for TA updating, a threshold of the cell signal strength, e.g., RSRP or RSRQ could be set and broadcast by the gNB. In such a way, only the UEs exhibiting a low cell signal strength measurement result have to perform the random access for obtaining up-to-date TA for clock synchronization. Such a threshold could also be an indication for UEs in RRC_idle state to know if it could be served with a high-accuracy clock synchronization with no cost. If UE cannot afford the power consuming for frequent random access, it could choose to suspend the clock synchronization service until it moves to a position proximity to gNB.
Proposal 1:  a threshold, e.g., RSRP or RSRQ could be set by gNB. Only when the measurement result of UE is lower than the threshold, UE needs to perform random access for obtaining TA value for propagation delay compensation.

Enhancement for timing information unicast
For the case of delivering timing information to UEs in RRC_connected state, besides applying the above-mentioned cell signal strength threshold set to save the UE power for performing unnecessary random access, we should also pursue a way avoiding radio resource waste.
Conventionally, UE performing random access needs to send subsequent message to gNB after reception of RAR. However, in the case of random access for TA acquisition only, UE does not need to send subsequent messages to gNB for accessing to the network. Therefore, meaningless UL grant filed should not be accommodated in the RAR to save both of the RAR size and UL radio resource for the subsequent message transmission. 
Moreover, as expressed by some companies, gNB might have better distance estimation for UE since 5G NR localization feature exploiting the usage of timing, direction and sensor information has been introduced in R16. As a result, it is better for gNB to perform pre-adjustment of the clock information before delivering to UE at least under some situations, e.g., localization service has been enabled. In the case of gNB performing timing synchronization adjustment, if UE employs the TA information for clock compensation as well, it will result in excessive clock information adjustment. As a result, we can know that necessary enhancements should be made to solve these two problems.
Observation 3: gNB might have better distance estimation for UE since 5G NR localization feature exploiting the usage of timing, direction and sensor information has been introduced in R16. As a result, it is better for gNB to perform pre-adjustment for the clock information before delivering to UE at least under some situations.
Observation 4: gNB and UE should be aligned to each other for whom to perform propagation delay compensation to avoid the scenario of excessive clock information adjustment, i.e., both of gNB and UE perform propagation delay compensation.
Primarily, since gNB needs to know that if the purpose of UE to perform RACH is for TA acquisition only, dedicated RACH resources should be assigned to the UE in RRC_connected state. Note that this could be done after UE informs the network that it needs 5G internal time information via sending RRC message (e.g., on-demand SI request) to gNB. Following that, when gNB recognizes such dedicated RACH resources being applied, it could reply to the UE whether or not the propagation delay compensation is needed. Two such approaches are indicated as follows.
Proposal 2:  dedicated RACH resource should be assigned to UE for performing RACH for TA acquisition only.
The first approach of such relay in our mind is to apply a MAC CE. When gNB would like to inform the UE of propagation delay compensation at UE side being not needed, it could simply transmit a simple negative confirmation MAC CE addressed to UE C-RNTI. Such MAC UE could use a new LCID. At UE side, upon reception of this negative confirmation MAC CE, it could stop the operation of propagation delay compensation as well as the RACH procedure only for TA acquisition for a long period (FFS the length of such period).
The second approach is to define a new RAR format. Two possible formats of such new RAR at least saving 27 bits (UL GRANT) are indicated as follows:  


      
Figure 1: RAR payload consisting of TA command only



Figure 2: RAR payload consisting of TA command and T C-RNTI
In both figure 1 and figure 2, a reserve bit in RAR (position could be changed) is employed to indicate to the UE that whether or not the propagation delay compensation at UE side is needed (‘I’ in the RAR format figure 1 and 2). With such knowledge, UE in RRC_Connected state should not perform RACH again for TA acquisition purely after gNB indicates to UE that UE does not need to do propagation delay compensation for a long period (FFS the length of such period). Another point is that the UL grant field is not indicated in the two formats shown above, since UE does not need UL grant for subsequent message transmission. Note that, for UEs requiring timing synchronization service for the IIOT usage, RACH procedure for obtaining TA value could be performed more frequently than usual, and therefore such new gNB behaviour and RAR could save significant amount of radio resource.
Proposal 3: down selection of two choices: a negative confirmation MAC CE or a RAR with an indication of necessity of propagation delay compensation at UE side but no UL grant inside it should be made for gNB to send a reply to UE if gNB decides that propagation delay compensation at UE side is not needed. 


Conclusion:
In this contribution, following observations and proposals have been made:
Observation 1: if obtaining the TA is the only way for propagation delay compensation, UE in RRC_connected state needs to send uplink data/SRS more frequently than usual for obtaining fresh TA information for higher clock synchronization performance, which is considered to be power-inefficient.
Observation 2: for UEs in the RRC_idle state, performing random access for TA updating only will result in UE power consuming and waste of radio transmission resource reserved for following msg3 transmission.
Observation 3: gNB might have better distance estimation for UE since 5G NR localization feature exploiting the usage of timing, direction and sensor information has been introduced in R16. As a result, it is better for gNB to perform pre-adjustment for the clock information before delivering to UE at least under some situations.
Observation 4: gNB and UE should be aligned to each other for whom to perform propagation delay compensation to avoid the scenario of excessive clock information adjustment, i.e., both of gNB and UE perform propagation delay compensation.
Proposal 1:  a threshold, e.g., RSRP or RSRQ could be set by gNB. Only when the measurement result of UE is lower than the threshold, UE needs to perform random access for obtaining TA value for propagation delay compensation.
Proposal 2:  dedicated RACH resource should be assigned to UE for performing RACH for TA acquisition only.
Proposal 3: down selection of two choices: a negative confirmation MAC CE or a RAR with an indication of necessity of propagation delay compensation at UE side but no UL grant inside it should be made for gNB to send a reply to UE if gNB decides that propagation delay compensation at UE side is not needed. 
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