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1. Introduction 
This paper analyses the options for dynamic changes between PTP and PTM.
2.  Use cases dynamic Change Between PTP and PTM
Dynamic change between PTP and PTM is used for:

· Service continuity: e.g. UE goes in and out of PTM coverage

· Reliability: e.g. retransmission

· Spectral efficiency.
Observation 1: Dynamic PTP/PTM switching is used for service continuity, reliability, and spectral efficiency. 
3. PTP/PTM switching options

PTM/PTP switching can be supported in different protocol layers as shown in table below.
	#
	Name
	Description
	Deciding entity

	1
	MRB/DRB switching
	 For a QoS flow, gNB dynamically maps it to MRB or DRB
	gNB-CU-CP

	2
	Common PDCP
	DC style MRB with two RLC legs: one for PTP and one for PTM
	gNB-CU-UP

	3
	Common RLC
	MRB with common PDCP/RLC. RLC PDU is delivered to MAC either via PTP SAP or PTM SAP. RLC retransmission is supported. 
	gNB-DU

	4
	Common MAC


	CA style MRB
MAC dynamically schedules transmission on PTP and PTM. PTP and PTM have independent HARQ processes.
	gNB-DU

	5
	Common HARQ
	Common HARQ
MAC dynamically schedules transmission on PTP or PTM. HARQ combining between PTP and PTM is supported.
	gNB-DU


Option 1 (MRB/DRB switching) is needed anyway. When MB-PDU session resource establishment request is received, gNB decide to establish MRB or DRB. Late on, gNB may dynamically change between MRB/DRB e.g. based on the number of receiving UEs. In handover, UE going in or out of PTM coverage also involves the DRB/MRB switching.
Proposal 1: Support dynamic switching between MRB and DRB for service continuity and efficiency.

From reliability perspective, option 2/3 are high layer solutions and option 5 are low layer solutions. Option 4 can be either high layer option or low layer option. Due to HARQ NACK(ACK misdetection probability, it is not efficient to achieve high reliability solely by PHY/MAC. In unicast, different BER budget is assigned to different layer, e.g.:

· Single PHY transmission: 0.1

· HARQ: 0.001

· RLC ARQ: 0.000001.

Observation 2 (RAN1/RAN2 to decide): both high layer PTP/PTM switching option (option 2 or 3) and low layer switching option are needed to efficiently achieve high reliability.
Observation 3: Different PTP/PTM switch option is decided by different gNB entities:

· Option 1 (MRB/DRB): gNB-CU-CP

· Option 2 (Common PDCP): gNB-CU-UP

· Option 3 (Common RLC): gNB-DU

· Option 4 (Common MAC): gNB-DU

· Option 5 (Common HARQ): gNB-DU.
Conclusion

Observation 1: Dynamic PTP/PTM switching is used for service continuity, reliability, and spectral efficiency. 
Proposal 1: Support dynamic switching between MRB and DRB for service continuity and efficiency.

Observation 2 (RAN1/RAN2 to decide): both high layer PTP/PTM switching option (option 2 or 3) and low layer switching option are needed to efficiently achieve high reliability.

Observation 3: Different PTP/PTM switch option is decided by different gNB entities:

· Option 1 (MRB/DRB): gNB-CU-CP

· Option 2 (Common PDCP): gNB-CU-UP

· Option 3 (Common RLC): gNB-DU

· Option 4 (Common MAC): gNB-DU

· Option 5 (Common HARQ): gNB-DU.
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