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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866][bookmark: _GoBack]RAN2 agreed that solution is needed to differentiate discovery message from other SLRB. Based on email discussion “[Post111-e][623][Relay] Remaining issues on relay discovery (OPPO)”[1], it is likely that AS layer protocol above MAC is not touched. In this contribution the potential impact on protocol stack above MAC layer is discussed. In addition some open issue are discussed.
Discussion
Based on the answers to the email discussion ““[Post111-e][623][Relay] Remaining issues on relay discovery (OPPO)”, it seems acceptable to introduce a new LCID for discovery message. And RAN2 agreed that signalling to carry discovery message will be taken as a SL SRB. By combining these two conclusions discovery message will be carried by a new SL SRB.
Observation 1: discovery message will be carried by a new SL SRB. (let’s call it as SL SRB#4 in this paper)
In discovery model A, relay UE will announce Discovery message. Because relay UE doesn’t know which remote UE will answer, so the cast type of this message should be broadcast. In discovery model B, when remote UE sends Solicitation message it also doesn’t know which relay UE will answer. Logically this is also a broadcast message. When relay UE answer Discovery Response, it knows which one to answer. So it supposes to be a unicast message.  
Observation 2: discovery message could be either broadcast or unicast message
For one specific pair of remote UE and relay UE, discovery and selection of relay UE is the first step before any relay operation. So from AS layer point of view, discovery message itself can’t be protected i.e. it can be neither ciphered nor Integrity protected in AS layer
Observation 3: discovery message can’t be protected in AS layer
Since this is related to security aspect of discovery message RAN2 need confirmation from SA3.
Based on observation1,2 and 3, SL SRB#4 is very similar to SL SRB#0. In addition it is also not feasible to negotiate any AS layer parameters before UE sends discovery message. So AS layer parameters should be also specified just like other SL SRBs. Based on above analysis majority parameter in table 2nd table in clause 9.1.1.4 can be reused for SL SRB#4 apart from parameters in red which can be figured out in WI phase.
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	
	
	

	>t-Reordering
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>pdcp-SN-Size
	12
	
	

	RLC configuration
	
	UM RLC
	

	>sn-FieldLength
	6
	
	

	>t-Reassembly
	Undefined
	Selected by the receiving UE, up to UE implementation
	

	>logicalChannelIdentity
	?
	
	

	MAC configuration
	
	
	

	>priority
	?
	
	

	>prioritisedBitRate
	infinity
	
	

	>logicalChannelGroup
	?
	
	

	>schedulingRequestId
	?
	The scheduling request configuration with this value is applicable for this SCCH if configured by the network.
	


Table 1 specified
Base on above analysis it is clear that nothing new is necessary in RLC and PDCP layer for SL #SRB4. Hence we propose:
Proposal1: RAN2 confirmed that there is no specification impact on RLC and PDCP protocol for discovery message.

In addition there is an editor note in TR 38.836 as following:
Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS
In case separate resource pool, network need make it clear which resource pool is dedicated for discovery message. Based on email discussion “[Offline-606][Relay] Discovery model and procedure (OPPO)” majority company also believe both TX and RX resource should be separated. In case of shared resource pool, network need make it clear that which TX resource is shared for discovery message. Apart from resource pool configuration, other Rel16 SL communication parameters can be inherited from Rel16.
Proposal2: In case of separate resource pool, network need provide dedicated TX and RX resource pool for discovery message
Proposal3: In case of shared resource pool, network need make it clear which TX resource pool is shared
Proposal4: Apart from resource pool configuration, other Rel16 SL communication parameters can be reused for transmission of discovery message.
During email discussion “[Post111-e][623][Relay] Remaining issues on relay discovery (OPPO)”, it is clarified that SL capable gNB actually refers to gNB which enable either remote UE or relay UE to send discovery message. Thus it is called SL relay capable gNB more precisely. If Uu carrier and carrier for SL discovery message is overlapped in time domain (let’s call it as co-channel case in the context), sometimes it is very difficult to coordinate between UE and gNB if gNB is non_SL Relay_capable. From gNB capability point of view, it can be categorized as following 3 types:
Type 1, gNB supporting Rel15 NR features
Type 2, gNB supporting Rel16 NR features including NR sidelink communication
Type 3, gNB supporting Rel17 NR sidelink relay operation
There is no problem for type3 gNB. For type 1, it is impossible to coordinate between UE and gNB because UE will follow mode 2 resource allocation while Uu resource is scheduled by gNB. So in this case both remote UE or relay UE should not be allowed to transmit discovery message regardless L2 or L3 relay solution. For type2 gNB, UE can actually learn resource pool for sidelink communication. If pre-configured resource pool for discovery is overlapped or partially overlapped with resource pool for sidelink communication, technically it is possible for UE to only select non-overlapped resource to avoid collision between SL and Uu. Or resource in the SIB is same as pre-configured resource pool for discovery message. But it also mean network already did some coordination in AS layer that’s why it will be most likely the gNB can be updated to support relay operation also. Another approach is simply to give up i.e. UE is not allowed to transmit discovery message. The 1st approach will make UE’s implementation very complicated. In addition if operator really wants to have better performance, co-channel case should be avoided in case gNB is not updated to support sidelink relay. This is a valid issue for L3 relay solution. For L2 relay solution it is also a valid issue for remote UE when it is in coverage.
Proposal 5: For remote UE in coverage and relay UE, UE is not allowed to transmit discovery message if carrier for sidelink operation and serving carrier is (partial)overlapped and gNB is not Relay capable.
Conclusion 
Observation 1: discovery message will be carried by a new SL SRB. (let’s call it as SL SRB#4 in this paper)
Observation 2: discovery message could be either broadcast or unicast message
Observation 3: discovery message can’t be protected in AS layer
Proposal1: RAN2 confirmed that there is no specification impact on RLC and PDCP protocol for discovery message.
Proposal2: In case of separate resource pool, network need provide dedicated TX and RX resource pool for discovery message
Proposal3: In case of shared resource pool, network need make it clear which TX resource pool is shared
Proposal4: Apart from resource pool configuration, other Rel16 SL communication parameters can be reused for transmission of discovery message.
Proposal 5: For remote UE in coverage and relay UE, UE is not allowed to transmit discovery message if carrier for sidelink operation and serving carrier is (partial)overlapped and gNB is not Relay capable.
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