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[bookmark: _Ref178064866]Introduction
For NTN SID, it was approved in RAN#80 meeting, and one of the objectives is related to the propagation delay as the highlighted below.
	Layer 2 and above, and RAN architecture

· Study the following aspects and identify related solutions if needed: Propagation delay: Identify timing requirements and solutions on layer 2 aspects, MAC, RLC, RRC, to support non-terrestrial network propagation delays considering FDD and TDD duplexing mode. This includes radio link management. [RAN2]
· Handover: Study and identify mobility requirements and necessary measurements that may be needed for handovers between some non-terrestrial space-borne vehicles (such as Non Geo stationary satellites) that move at much higher speed but over predictable paths [RAN2, RAN1]
· Architecture: Identify needs for the 5G’s Radio Access Network architecture to support non-terrestrial networks (e.g. handling of network identities) [RAN3]
· Paging: procedure adaptations in case of moving satellite foot prints or cells



In this contribution, we show our view on scheduling enhancement related with propagation delay in NTN.

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
Generally, if UL data arrives at the PDCP layer and SR is configured, the UE requests UL resource allocation by initiating SR procedure. The SR procedure requires five steps before actual data transmission as follows.
· Step 1. Transmission of a SR
· Step 2. Reception of the UL grant for BSR.
· Step 3. Transmission of the BSR.
· Step 4. Reception of the UL grant for data.
· Step 5. Transmission of the actual data. 

The reason for requiring 5-step procedure is that the SR and preamble transmission only inform that the UE needs to get a UL grant. Since the network cannot know the amount of data available for transmission by SR, the UE has to perform BSR procedure in order to get a sufficient UL grant.
Considering the long RTT (up to 544.75ms) in NTN, it would take a long time for the UE to get the UL grant for actual data by initiating SR procedure. For better utilization of NTN, reasonable latency needs to be achieved. 
Observation. In NTN, it would take a long time for the UE to get the UL grant for actual data by initiating SR procedure.

With the above reason, it is worth to transmit the UL data as soon as possible. For this purpose, the following options can be considered.
· Option 1. SR procedure informs the rough amount of data available for transmission.
· The UE informs the network of the rough amount of data available for transmission through the SR. There wouldn’t be a finer granularity of buffer size as in BSR but it would be sufficient to have one or two levels of buffer size that can be informed by SR. With the information of the amount of data with SR, the network can provide sufficient UL grant in response to SR, which removes the need for BSR procedure.
· Option 2. The UL data is transmitted on contention-based PUSCH. 
· The contention based PUSCH transmission allows UE to transmit UL data by using the pre-configured UL grants which can be allocated to multiple UEs. It enables the UE to transmit uplink data as soon as the uplink data becomes available for transmission. 

As mentioned above, both options are beneficial to reduce the delay for the transmission of the UL data. Therefore, we propose that 
Proposal. RAN2 study the following options to reduce the delay for the transmission of the UL data.
· SR procedure informs the rough amount of data available for transmission
· The UL data is transmitted on contention based PUSCH
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we provide our view on scheduling enhancement related with propagation delay in NTN. Based on the above discussion, we propose followings.
Observation. In NTN, it would take a long time for the UE to get the UL grant for actual data by initiating SR procedure.
Proposal. RAN2 study the following options to reduce the delay for the transmission of the UL data.
· SR procedure informs the rough amount of data available for transmission
· The UL data is transmitted on contention based PUSCH

Text proposal 
[bookmark: _Toc6219998]7.2.1.3 Scheduling Request
Problem Statement
If UL data arrives at the PDCP layer and SR is configured, the UE requests UL resource allocation by initiating SR procedure. The SR procedure requires five steps before actual data transmission as follows.
· Step 1. Transmission of a SR
· Step 2. Reception of the UL grant for BSR.
· Step 3. Transmission of the BSR.
· Step 4. Reception of the UL grant for data.
· Step 5. Transmission of the actual data. 

The reason for requiring 5-step procedure is that the SR and preamble transmission only inform that the UE needs to get a UL grant. Since the network cannot know the amount of data available for transmission by SR, the UE has to perform BSR procedure in order to get a sufficient UL grant.
Considering the long RTT (up to 544.75ms) in NTN, it would take a long time for the UE to get the UL grant for actual data by initiating SR procedure. Thus, it may be unacceptable for most of the services.

Possible Solution
In order to reduce the time to get the UL grant for actual data, two possible solutions are considered as follows
1. SR procedure informs the rough amount of data available for transmission.
· The UE informs the network of the rough amount of data available for transmission through the SR. There wouldn’t be a finer granularity of buffer size as in BSR but it would be sufficient to have one or two levels of buffer size that can be informed by SR. With the information of the amount of data with SR, the network can provide sufficient UL grant in response to SR, which removes the need for BSR procedure.
2. The UL data is transmitted on contention-based PUSCH. 
· The contention based PUSCH transmission allows UE to transmit UL data by using the pre-configured UL grants which can be allocated to multiple UEs. It enables the UE to transmit uplink data as soon as the uplink data becomes available for transmission. 

