3GPP TSG-RAN WG2 #88
                                                                          R2-144971
17th – 21st November, 2014

San Francisco, USA
Agenda item:
7.3.2.2
Source: 
Qualcomm Incorporated

Title: 
Discussion on Discrepancies between RAN1 and RAN2 for ProSe Discovery, Capability Signaling and MAC impact 
Document for:     Discussion/Decision
1
Introduction
In this contribution, we discuss Prose UE capabilities for discovery.  We focus on the recent RAN1 agreements and how they impact the UE capabilities.  

We also discuss how these agreements should be captured in the capability signalling and what would be meaning of such signalling from eNB perspective. 

1.1
Summary of RAN1/RAN2/RAN4 agreements 
RAN2 previously agreed that: 

	RAN2 Agreements: 

1- Intra- and inter-frequency (and inter-PLMN) ProSe reception does not affect Uu reception (e.g. UEs use DRX occasions in IDLE and CONNECTED to perform ProSe discovery reception or it uses a second RX chain if available). 

2- The UE shall not create autonomous gaps.


On the other hand, RAN1 has agreed that: 
	RAN1 #78bis Agreements: 

For FDD carriers:

1- At least for UEs with a single Rx chain (FFS subject to the UE capability discussion whether this also applies for UEs with a shared D2D/cellular Rx chain), a UE that is receiving D2D discovery signals on an UL carrier is not expected to read DL signals on the DL carrier paired to such UL carrier during the subframes belonging to the D2D discovery pools on that UL carrier as well as one subframe preceding and following these subframes.

2- The discovery pools are configured by the eNB by broadcast or UE-specific signaling

· FFS: For RRC_CONNECTED UEs, 1 bit may be signalled using RRC signaling indicating whether this rule applies or not (on a per UE basis)

3- Cellular measurement gaps subframes are excluded from this rule

4- Paging reception is prioritized over D2D reception

RAN1’s Previous Agreements: 

5- In the event of a time domain conflict between UL WAN transmission and D2D transmission and/or reception and/or switching, UL WAN transmission is always prioritized

6- From individual UE perspective, on a given carrier D2D signal reception and cellular UL transmission do not use full duplex


Finally RAN4’s agreements state the following:  
	RAN4 Agreements: 

1- RRM procedures prioritized over D2D agreed

2- Interruptions to WAN due to D2D discovery and D2D communications agreed

a. For discovery and communications, 1 subframe during RRC reconfiguration (following start/stop indication) 

b. For discovery, additionally 1 subframe each before and after a discovery subframe

3- D2D transmission timing error when synch source is eNB (in-coverage) were agreed

a. If DL timing is used, same as PRACH

b. If UL timing is used, same as PUSCH

4- D2D transmission timing error when synch source is another UE is FFS pending RAN1 D2DSS design

5- D2D transmissions allowed in measurement gaps if the gaps are not being used


Discrepancies between RAN1/2/4 agreements 
Observation 1: RAN2’s previous agreements do not match RAN1’s recent agreement, RAN1 allows UE to autonomously not read DL signals (PDCCH, PDSCH) on the WAN carrier paired with the UL D2D for 3 subframes (D2D gap). 

· This rule does not apply to WAN Tx. Meaning that WAN Tx (PUCCH, PUSCH, SRS) is still prioritized over D2D. 

Observation 2: RAN1 allowance for autonomous gaps is only applicable to the paired DL carrier, and the UE is expected to continue un-interrupted on other component carriers. However, RAN4 agreement counts the 1 subframe before and after as WAN interruptions

· From UE perspective, an RF tune can cause interruptions on multiple active carriers as discussed in RAN4 for CA interruptions. 
Observation 3: RAN1 allowance for autonomous gaps (for D2D Rx) is not applicable to measurement gap subframes. While RAN4 allows the UE to continue D2D transmissions in measurement gaps if the gaps are not being used.

2
Prose Discovery Capability Signalling 

As mentioned in [1], there are significant differences between discovery and communication such as the resource allocation schemes and data rate/bandwidth requirements with different use-cases.  Therefore, we need to consider separate capability bits for discovery and communication. 

Proposal 1: Prose discovery and communication require separate UE capabilities. 

Proposal 2: Supported D2D bands for discovery do not have to be a subset of the supported WAN bands. UE shall be able to indicate a set of D2D bands for which it supports Prose discovery (similar to communications). 
Observation 4:  support of communication in a specific scenario can imply the support of discovery but the reserve may not be the case. 

Even though RAN1 agreement allows the UE to prioritize D2D RX over WAN RX on a given SF (and +-1 SF) for paired DL carrier, other UE requirements such as CSI, RRM, Tx, gaps, etc. should not be impacted. 

Observation 5:  support of RAN1 agreement for intra-frequency carriers comes with additional complexity for the UE. 
· UE has to make sure RRM (intra- and inter-frequency), RLM and CSI reporting procedures are not impacted by prioritizing D2D Rx over WAN Rx. 

· UE procedures for measurement gaps handling is impacted. 

· UE should make sure page monitoring in connected mode is not impacted. 

· Unlike other gaps (measurement gaps or autonomous gaps), UE should still prioritize WAN Tx over D2D. This means that for example unlike measurement gaps where UE is not transmitting on the subframe after the gap, it should be able to transmit on the subframe after D2D interruption. See Figure 1 as an example. 
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Figure 1 UE timeline where WAN Tx proceeds D2D subframe + 1 tune/interruption SF 
Proposal 3: For discovery capable UEs, support for discovery on serving frequenci(es) when UE is in RRC_CONNECTED (not in DRX) is a separate UE capability. 
2.1
Simultaneous WAN and Prose Discovery Capability Signalling 
Unlike our proposal in [2] and given the above mentioned RAN1 agreement, UE should be able to signal whether it can support simultaneous WAN and discovery Rx. The reason is that UE is shall send a ProSe interest indication with a target frequency and based on the UE support, eNB should be able to distinguish the following cases.
Observation 5:  UE should be able to signal the following cases for ProSe simultaneous discovery support:  

For each WAN CA band combination (including LTE single carrier bands): 

· Supported D2D band is equal to PCC or SCC band (intra-band)

· Whether UE supports simultaneous WAN and D2D Rx on UL carrier paired with PCell or SCell DL carrier (intra-frequency simultaneous support) 

· If supported, neither DRX nor autonomous WAN DL interruptions are needed. No eNB action is needed. 
· Otherwise, eNB should either assume autonomous interruptions on DL intra-frequency paired with UL frequency subject to D2D Rx (RAN1 agreement) or may configure DRX (RAN2 agreement). 

· Whether UE supports simultaneous WAN and D2D Rx on UL carrier not paired with PCell or SCell DL carrier (inter-frequency, intra-band simultaneous support) 

· If supported, DRX allowance is not needed. No eNB action is needed. 

· Otherwise, eNB may configure DRX occasions for discovery reception.  

· Supported D2D band is not equal to PCC or SCC band (inter-band)  

· Whether UE supports simultaneous WAN and D2D Rx (inter-frequency, inter-band simultaneous support). 
· If supported, DRX allowance is not needed. No eNB action is needed. 

· Otherwise, eNB may configure DRX occasions for discovery reception.  

Proposal 4:  For discovery capable UEs, support for simultaneous discovery Rx and WAN is signalled per WAN band combination. Due to RF implications and for simplicity, UE signals the discovery band(s) it supports simultaneously per WAN band combination.  

Note that proposals 3 and 4 are complementary, as shown in the table:
	
	D2D Rx with WAN gap for intra-frequency

	
	Supported
	Not supported

	Simultaneous WAN+D2D
	Not Supported


	Intra-frequency: 
D2D Rx in WAN gaps (3ms)

Inter-frequency: 
D2D Rx only in DRX OFF
	  Intra-frequency& Inter-frequency: 
  D2D Rx only in DRX OFF

	
	Supported
	Intra-frequency& Inter-frequency:
No gaps or DRX needed. No WAN impact


4
Impact Analysis of RAN1 Agreement on MAC spec 

RAN2 should discuss whether the allowance of D2D Rx prioritization over WAN Rx has any impact on the MAC spec and whether we should capture the UE behaviour in such cases. Below we list potential impacting points for such D2D autonomous gaps/denials.

Different types of gap handling was summarized in [3]. We use the table provided in that contribution and include the D2D gap type. 

	
	Objective
	UE behavior
	Since
	Note

	Measurement gap
	For UE to perform inter-f measurement
	No Rx/Tx
	Rel-8
	

	Autonomous gap
	For UE to read system information of a CSG cell or to avoid in-device interference
	No Rx/Tx
	Rel-9/-11
	No discussion on whether special handling is needed or not

	CA Glitch gap 
	For UE to retune its RF frontend
	No Rx/Tx
	Rel-10
	HARQ feedback handling has been discussed in Rel-11 and decided to not address it for that release

	D2D Gap
	For UE to retune and receive D2D discovery signals.
	No Rx. Tx is not impacted. 
	Rel-12
	FFS


RAN2 discussed different gap types and concluded that the gap types that are UE implementation specific do not need special handing since eNB is not aware of the exact location. 
Observation 6: D2D gaps are more similar to measurement gaps that other autonomous gaps as the location and duration is known to the eNB.  

Proposal 5:  RAN2 to discuss and consider the following special handling cases for D2D gaps:

1- Random access: 

a. PRACH transmission should be prioritized over discovery Rx. Given that RAN1 agreed that WAN Tx is prioritized. 

b. WAN Rx should still be prioritized over discovery Rx for RAR reception. 
c. WAN Rx should still be prioritized over discovery for MSG4 reception. 

2- DL-SCH: 

a. Include D2D gaps in the following procedural text 

- else, if this Serving Cell is the PCell and a downlink assignment for this TTI has been configured for the PCell and there is no measurement gap or ProSe gap in this TTI
3- PHICH (HARQ_FEEDBACK): 

a. UE should prevent non-adaptive retransmission if PHICH is not decoded in D2D gap. CURRENT_TX_NB should not be incremented similar to measurement gaps
- if there is a measurement gap or ProSe gap  at the time of the HARQ feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:

-set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.
4- SR transmission:

a. SR transmission is a TX activity, so it should be prioritized. 
5
Summary
In this contribution, we discussed UE capabilities for D2D discovery. RAN2 is respectfully asked to consider the following proposals for UE ProSe discovery capability signalling 
Proposal 1: Prose discovery and communication require separate UE capabilities. 

Proposal 2: Supported D2D bands for discovery do not have to be a subset of the supported WAN bands. UE shall be able to indicate a set of D2D bands for which it supports Prose discovery (similar to communications). 

Proposal 3: For discovery capable UEs, support for discovery on serving frequenci(es) when UE is in RRC_CONNECTED (not in DRX) is a separate UE capability. 

Proposal 4:  For discovery capable UEs, support for simultaneous discovery Rx and WAN is signalled per WAN band combination. Due to RF implications and for simplicity, UE signals the discovery band(s) it supports simultaneously per WAN band combination.  

Proposal 5:  RAN2 to discuss and consider the following special handling cases for D2D gaps:

1- Random access: 

a. PRACH transmission should be prioritized over discovery Rx. Given that RAN1 agreed that WAN Tx is prioritized. 

b. WAN Rx should still be prioritized over discovery Rx for RAR reception. 

c. WAN Rx should still be prioritized over discovery for MSG4 reception. 

2- DL-SCH: 

a. Include D2D gaps in the following procedural text 

- else, if this Serving Cell is the PCell and a downlink assignment for this TTI has been configured for the PCell and there is no measurement gap or ProSe gap in this TTI
3- PHICH (HARQ_FEEDBACK): 

a. UE should prevent non-adaptive retransmission if PHICH is not decoded in D2D gap. CURRENT_TX_NB should not be incremented similar to measurement gaps
- if there is a measurement gap or ProSe gap  at the time of the HARQ feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:

-set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.
4- SR transmission:

a. SR transmission is a TX activity, so it should be prioritized. 
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