[bookmark: _Hlk41145946]3GPP TSG-RAN WG4 Meeting # 108      		R4-2311792
Toulouse, France, Aug 21 - Aug 25, 2023

Agenda Item:	8.13.4.3
[bookmark: _Hlk41145958]Source: 	CMCC
[bookmark: _Hlk41145953][bookmark: OLE_LINK8][bookmark: OLE_LINK7]Title: 			 Discussion on RRM timing requirements for ATG
Document for:	Discussion
1. Introduction
After discussion in RAN4#107 meeting, only guard period issue left for further study. In this meeting, we provide our analysis and view on this issue.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK2][bookmark: OLE_LINK1]Guard period as Large TDD cell impact
[bookmark: _Hlk133265216]Issue 3-2-1: Guard period issue due to large TDD cell and coexistence demand
Agreement: 
· FFS on whether and how to address guard period issue due to large TDD cell and coexistence demand.
Due to the large coverage of ATG network, the guard period should at least larger than RTT period. Considering the worst case of 300km cell coverage, the RTT is about 2ms, which means 4 slots should be used for guard period in TDD 30kHz SCS. Long guard period will cause server throughput loss.
Two solution had been proposed by companies so far, which are:
1. Configure a new TDD pattern for ATG network, which is 30D4S6U.
2. Network configure the optimized TDD flexible slot or scheduling restriction to UE according to the TA or TA range reported by UE.
In the following part, we analyse the pros and cons of both solutions respectively.
Solution1: Configure a new TDD pattern for ATG network, which is 30D4S6U.
· Pros: 
· The throughput loss can be controlled under 10%, which is the same level as typical TDD pattern 7DS2U.
·  This TDD pattern considering the large DL throughput demand of ATG network. 
· Cons: 
· UE need to support the extended k1 and HARQ process to support this new TDD pattern. In last meeting, the LS has been sent to ask RAN1 to check whether UE capabilities introduced in R17 NTN WI could be introduced to ATG. 
· Some companies also point out that this TDD pattern will introduce interference from legacy TN network. About 10km isolation distance is needed between ATG BS and legacy TN BS.
Solution 2: Network configure the optimized TDD flexible slot or scheduling restriction to UE according to the TA or TA range reported by UE.
· Pros: 
· There is no interference between ATG network and legacy TN network. 
· Cons: 
· UE need to support TA report
· The TA report mechanism in NTN is to report the full TA to network, which need 2 bytes once report. The UL overhead is large. 
· When the propagation delay changes, the TDD pattern/scheduling restriction (GP) need to make the corresponding changes in time, or else, there will be DL/UL conflict as shown in Figure 1. 
· [bookmark: _GoBack]If the propagation delay is not the integer multiple of half slot, then current TDD flexible slot configuration signaling couldn’t support the optimal TDD pattern which have the largest throughput as shown in Figure 2. Only scheduling restriction method could be used.
·  The throughput loss may still about 20%.

Figure 1.


Figure 2.
Observation 1: The pros and cons of two solutions proposed by companies are as follows:
	Solution
	Pros
	Cons

	1. 30D4S6U
	· Throughput loss less than 10%
· Cover the large DL throughput demand of ATG
	· UE need to support the extended k1 and HARQ process (has sent LS to RAN1)
· About 10km isolation distance is needed between ATG BS and legacy TN BS

	2. TA report to assist network configuration
	· No interference between ATG and legacy TN
	· UE need to support TA report, UL overhead is quite large which 2 bytes once report.
· UE need to report TA to network frequently. 
· TDD flexible slot re-configuration couldn’t support the best configuration when the propagation delay is not the integer multiple of half slot. 
· The throughput loss still about 20% when the propagation delay is large.



Considering above observations, we think at least the Solution 1 should be supported, which is a very efficient way in the area which fulfill the isolation distance condition.
Besides, we are also open to Solution 2 which could be used in the area which don’t fulfill the isolation distance condition. However, how does network configure the time resource and the further UL overhead reducing method should be studied.
Proposal 1: At least introduce 30D4S6U in ATG network to address the TP loss issue.
Proposal 2: For the method of UE report TA to assist network configuration, how does network configure the scheduling restriction/TDD flexible slot and the UL overhead optimization method should be further studied.
3. Conclusion
Based on the discussion above, the following observations and proposals are concluded. 
Observation 1: The pros and cons of two solutions proposed by companies are as follows:
	Solution
	Pros
	Cons

	3. 30D4S6U
	· Throughput loss less than 10%
· Cover the large DL throughput demand of ATG
	· UE need to support the extended k1 and HARQ process (has sent LS to RAN1)
· About 10km isolation distance is needed between ATG BS and legacy TN BS

	4. TA report to assist network configuration
	· No interference between ATG and legacy TN
	· UE need to support TA report, UL overhead is quite large which 2 bytes once report.
· UE need to report TA to network frequently. 
· TDD flexible slot re-configuration couldn’t support the best configuration when the propagation delay is not the integer multiple of half slot. 
· The throughput loss still about 20% when the propagation delay is large.


Proposal 1: At least introduce 30D4S6U in ATG network to address the TP loss issue.
Proposal 2: For the method of UE report TA to assist network configuration, how does network configure the scheduling restriction/TDD flexible slot and the UL overhead optimization method should be further studied.
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