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1 Introduction

The draft document intends to proceed with following offline discussion by early email:
· [AT111-e][606][Relay] Discovery model and procedure (OPPO)


Scope: Discuss proposals on the discovery model and procedures, including:

· Protocol stacks for discovery

· Potential reuse of discovery models from LTE

· Resource pool for discovery

· Visibility of discovery signalling in AS layers

· Conditions for discovery

· Authorisation related aspects


Intended outcome: Summary with potential agreeable TP


Deadline:  Wednesday 2020-08-26 1200 UTC

The technical issues of this draft paper are assumed common for both L2 and L3. They are same between U2N relay (UE to network relay) and U2U relay (UE to UE relay) also apart from section 2.5 which is only applied for U2N relay discovery. If you have different opinion from this assumption, please indicate in the detail answers to the questions.
2 Discussion

2.1 Potential reuse of discovery models from LTE

To discuss any RAN impact by discovery procedure and relevant announcement/solicitation/discovery message (called discovery message in general in the rest of the paper), we need understanding at first what kind of discovery model will be adopted in this SI.
For U2N relay (UE to network relay) contribution [8][9][11][14][15][17], propose to adopt discovery model from LTE as start point i.e. so called model A/B. Contribution [16] however proposes PC5 discovery/link establishment procedure standardized in Rel-16. The statistics in [8] also show model A or mode B discovery model is preferred in SA2 by majority companies. 

Question1: Do you agree that model A/ B discovery model from LTE is reused for U2N relay?

	Company
	Yes/No
	Other comment

	
	
	

	
	
	


It is not very clear from [9][11][14][15] whether model A/B discovery model is also applicable for U2U relay. Contribution [8] and [16] propose V2X like scheme i.e. to rely on link establishment procedure while [17] explicitly propose same discovery model i.e. model A/B should be adopted for U2U relay also. As indicated in [8] the a single handshake can’t guarantee remote UE can select a right relay to reach remote UE hence model A/B is actually rather complicated scheme than R16 link establishment procedure. Since it is not very clear what is majority view in RAN2 it seems worthwhile to confirm company’s position explicitly.
Question2: which discovery model do you prefer for U2U relay?

Option1: same as U2N relay i.e. model A/B

Option2: R16 link establishment procedure i.e. exchange of Direct Communication Request/Response message
	Company
	Options
	Other comment

	
	
	

	
	
	


As indicated in [5] eventually it should be up SA2 to make final decision which discovery model is adopted for either U2N relay or U2U relay. So regardless which option RAN2 assume for further study RAN2 should check SA2 opinion for final decision, hence a LS to SA2 for confirmation seems necessary.
Question3: Do you agree RAN2 send a LS to SA2 for confirmation of RAN2’s assumption on discovery model?
	Company
	Yes/No
	Other comment

	
	
	

	
	
	


2.2 Protocol stacks for discovery
In [1] SID puts it explicitly that “Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2]”. From relevant contributions [3]~[8],[11]~[13],[15] and [18] no company propose to introduce new physical channel like LTE does to transmit discovery message in NR relay operation. So it could be easily conclude that physical layer channel of sidelink communication can be reused for transmission of discovery message. Then from SLRB point of view, it is possible either discovery message is carried on SL SRB or SL DRB. Contribution [4][6][8][13] propose to take discovery message similar to PC5-S signalling and hence SL SRB is preferred while contribution [5] proposes to rely on user plane protocol stack i.e. SL DRB is preferred. One issue raised by [5] is that no size limitation is necessary like LTE does because no new physical channel is introduced. But considering existing SL SRB carrying PC5-S also support RLC UM mode for both broadcast and unicast, it seems size limitation is not a key issue to differentiate between SL DRB and SL SRB.
Question 4: which protocol stack do you prefer to transmit discovery message?

Option1: control plane protocol stack (PC5-S/PDCP/RLC/MAC/PHY) i.e. discovery message is taken as PC5-S signalling and carried on SL SRB

Option2: user plane protocol stack (data flow/SDAP/PDCP/RLC/MAC/PHY) i.e. discovery message is taken as a upper layer data flow

Option3: others (please elaborate detail protocol stack and why)

	Company
	Options
	Other comment

	
	
	

	
	
	


2.3 Visibility of discovery signalling in AS layers
The content of the discovery message will be defined in SA2 i.e. it is transparent from AS layer, but still it could be helpful to differentiate them from other SLRB. As contribution [3][7][15] point out if AS layer want to treat discovery message differently in terms of either SL prioritization among logical channels or SL/UL prioritization then discovery message should be visible in AS layer. From RX UE point of view, if it can’t filter out discovery message properly it will receive and decode them blindly [4][7][11]. Another potential issue is that UE may need measure discovery message for relay (re)selection and hence UE need some way to find out discovery message to do proper measurement [15].
There are few solutions to differentiate discovery message in AS layer. Contribution [3] proposes one alternative is to add one new SDU type in PDCP layer. Another proposal from same [3] is to introduce new LCID in MAC layer. More contributions propose to have discovery specific source and/or destination identity [7][11]. Contribution [4] propose to add service code at MAC header for filtering purpose. Or physical layer solution is proposed in [7] and [18]. So it looks like at this stage it is difficult to converge company’s view. But it seems also either MAC layer and/or physical layer are preferred by majority companies.
Question5: Do you agree that solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic?
	Company
	Yes/No
	Other comment

	
	
	

	
	
	


Question6: In case answer is “yes” to Q5, which protocol layer need introduce corresponding solution?
Option1: PDCP layer

Option2: MAC layer

Option3: PHY layer
	Company
	Options
	Other comment

	
	
	

	
	
	


2.4 Resource pool for discovery
One relevant issue is whether a separate resource pool from communication is necessary. In case resource pool is not mixed then the prioritization between discovery and communication is naturally resolved. Contribution [3] point out other benefits like discovery could have different power control scheme and allow unlicensed bands and licensed bands (i.e. “operator managed” and “non-operator managed”. Another issue is that in model A it is likely that discovery message is transmitted periodically and the period of radio resource is most likely different from sidelink communication [8]. Sharing resource pool between discovery and communication may help to improve spectrum efficiency [7] but it also brings more technical issues. Contribution [3][4][6][8][19] support to have separate resource pool. Contribution [12][17] ask RAN2 to discuss this issue. Contribution [4] point out both TX and RX resource pool should be separated. 
Question7: Do you agree that a separate resource pool is necessary for discovery message from communication?
	Company
	Yes/No
	Other comment

	
	
	

	
	
	


Question7a: if answer to Q7 is yes, which resource pool should be separated, TX, RX or both?

	Company
	Position
	Other comment

	
	
	

	
	
	


2.5 Conditions for discovery of U2N relay
Relay UE should be at least in coverage i.e. either in IDLE/INACTIVE state or CONNECTED state otherwise it can’t act as relay. From listed contributions no company differentiate between IDLE and INACTIVE state. So these two RRC states are discussed together. For relay UE in IDLE/INACTIVE state relay UE need measure Uu signalling quality i.e. RSRP to check whether it can be act as a relay UE. And it seems LTE principle is popular among contributions [8][15] i.e. two threshold approach. In order to transmit discovery message network need configure relay UE with proper parameters including communication configuration [5][8][22].

Question8: For U2N relay, do you agree that relay UE is allowed to transmit/receive discovery message when it is in coverage and relevant control parameters including Uu signal quality thresholds and communication configuration are provided by network?
	Company
	Yes/No
	Other comment

	
	
	

	
	
	


For relay UE in IDLE/INACTIVE state, more specifically LTE principle can be reused i.e. one lower threshold and one upper threshold to allow relay UE to transmit discovery message. Lower threshold is to guarantee that relay UE can have stable connection with network. And upper threshold is also needed because otherwise relay UE could be very close to network which may make it difficult for relay UE to connect with remote UE which supposes to be at cell edge or out of coverage.

Question9: For U2N relay, do you agree that LTE principle i.e. one lower threshold and one upper threshold can be reused to allow relay UE in IDLE/INACTIVE state to transmit/receive discovery message?

	Company
	Yes/No
	Other comment

	
	
	

	
	
	


For relay UE in CONNECTED state contribution no extra condition is needed apart from proper configuration of radio resource for discovery channel in LTE. Similar principle is rather straight forward [8]. 
Question10: For U2N relay, do you agree that no extra condition is required apart from sidelink communication configuration for discovery message?
	Company
	Yes/No
	Other comment

	
	
	

	
	
	


For remote UE, out of coverage case should be covered. Some companies also propose to confirm that remote UE in coverage should be covered for discovery [5][8][9][11][13][22]. If only out of coverage remote UE is covered, then remote UE at cell edge can’t benefit from relay scheme. In addition for both L2 and L3 U2N relay service continuity is very important. So likely switch between direct Uu connection and indirect Uu connection via relay should be supported. And such switch should happened when remote UE is still in coverage of network otherwise Uu connection is either lost or can’t be established properly.
Question11: for U2N relay, do you agree that remote UE in coverage of network should be considered for discovery?

	Company
	Yes/No
	Other comment

	
	
	

	
	
	


If the answer to question 11 is yes, then following two cases can be discussed separately i.e. UE in IDLE/INACTIVE state and CONNECTED state. For UE in IDLE/INACTIVE state similar to relay UE, signalling quality of Uu interface i.e. RSRP is needed to check whether remote UE is at cell edge or not. And also similar to relay UE relevant threshold should be provided by network enable transmission/reception of discovery message [5][6][8][15][22].
Question12: for U2N relay, do you agree that remote UE in IDLE/INACTIVE state is allowed to transmit/receive discovery message when RSRP of Uu interface is lower than one configured threshold by network?
	Company
	Yes/No
	Other comment

	
	
	

	
	
	


For remote UE in CONNECTED state, the purpose for remote UE to find a relay UE is to switch from direct Uu connection to indirect Uu connection. Such kind of action should be always up to the serving gNB. Detail can be discussed further when discussing service continuity issue.

Question13: for U2N relay, do you agree when and how remote UE in CONNECTED state to transmit/receive discovery is up to serving gNB and detail is FFS?

	Company
	Yes/No
	Other comment

	
	
	

	
	
	


For remote UE out of coverage no condition on RSRP of Uu interface is needed i.e. it can always transmit/receive discovery message based on pre-configuration [8][22].

Question14: for U2N relay, do you agree that remote UE out of coverage is always allowed to transmit/receive discovery message based on pre-configuration?

	Company
	Yes/No
	Other comment

	
	
	

	
	
	


2.6 Authorisation related aspects
In contribution [22] it is point out for both L2 and L3 relay solution authorization information for relay UE is provided by 5GC to gNB. In addition for L2 relay solution authorization information for remote UE is also needed over NG interface. It means authorization has limited RAN3 impact but no RAN2 impact which is also confirmed by contribution [11][19][21]. Contribution [20] discuss a case authentication/authorization of remote UE is done via indirect Uu connection. But again in this case it seems there is no explicit RAN impact is foreseen. Considering there is no RAN3 work will be done in study phase it seems further detail work can be left in work item phase.
Question15: Do you agree that authorization of both relay UE and remote UE has no RAN2 impact?

	Company
	Yes/No
	Other comment

	
	
	

	
	
	


Question16: Do you agree that limited impact on RAN3 can be left for normative work item phase?

	Company
	Yes/No
	Other comment

	
	
	

	
	
	


2.7 Any other issues
If you have any other issue which is not covered, please figure out details in the following table. 

	Company
	Issue description
	comment

	
	
	

	
	
	


3 Conclusion 
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