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Discussion
1 Introduction
This paper is organized to have email discussion on UE capability issues with multi-carrier ProSe communication taken into account. 
2 Agreements and working assumption of RAN WGs
This is the first opportunity for RAN2 to discuss UE capability issues related to multi-carrier ProSe communication. RAN1 already started the discussion on this issues and made some working assumptions and agreements. In the following the RAN1 working assumptions and agreements are captured: 
RAN1 working assumptions provided in [1]:

A. For communication, RAN1 assumes that UE is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
B. Public safety UEs are able to simultaneously perform cellular on DL carrier and D2D on associated UL carrier for FDD band

C. RAN1 assumes that there is no simultaneous operation of CA and D2D required for Rel-12 D2D communication when a 2 DL CA capable UE is assumed.
RAN1 agreements for D2D discovery and communication:
D. 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
E. From individual UE perspective, on a given carrier D2D signal reception and cellular UL transmission do not use full duplex

3 Discussion on UE capability 
The discussion is outlined as follows: 1) in section 3.1 we first discuss ProSe UE capability issues related to D2D reception. 2) Then in section 3.2  we continue to discuss ProSe UE capability issues related to D2D transmission. 3) Signaling aspect is also discussed in section 3.3. For each issue the potential observation is suggested, and companies are requested to provide their view on those potential observations.  
3.1 ProSe UE capabilities related to D2D RX
[Any general issues to discus?]
LG Question: Should we support the scenario that PS UE is not capable of CA?
The first bullet (bullet A of RAN1 working assumption in section 2) requires PS UE to support simultaneous reception of D2D and cellular RX. Depending on whether PS UE shall be capable of CA or not, the required UE capability to support the simultaneous reception may be different 

	Question 1: Should we support the scenario that PS UE may not be capable of CA? 



	Company
	Yes/No 
	Remarks

	LG
	No
	Even though it may be theoretically possible that PS UE may not be capable of CA, we are fine to assume that PS UE shall be capable of DL CA, if this can ease capability discussion. It is FFS whether DL CA capability is sufficient to upport the simultaneous reception of D2D and cellular, or what are further required. 

	ZTE
	It depends 
	Either we assume that all PS UEs are CA capable or we assume that they have a dedicated D2D receiver (as suggested in section 3.1.1 below). The decision on this should probably be taken by RAN4.

	Nokia Networks/Nokia Corporation
	
	Please see our comments on Observation 1 under section 3.1.1.

	Alcatel-Lucent
	Yes
	PS UEs can be CA and non-CA capable. For a CA UE, the D2D receiver can be borrowed from the CA and MIMO capability or can be still dedicated (i.e. not borrowed from CA). Either way can be left to UE implementation. On the other hand, a non-CA UE has dedicated receiver for D2D.

	Qualcomm
	Yes 
	DL CA implies that PCC and SCC are two disjoint DL physical frequencies (inter-band or intra-band). However, for D2D a feasible implementation would be to support D2D on a single PCell carrier frequency. For example, UE may only support B14 (10MHz total BW, so typically single carrier) for WAN and D2D and have a dedicated chain for reception on UL frequency of its PCell on this band. 

	Huawei/HiSilicon
	Yes
	

	Samsung
	Yes
	We don’t think bullet A doesn’t mandate the PS UE CA capable.

	Microsoft
	No
	We assume that PS UE should be capable of DL CA, and UE uses DL CA capability to perform D2D reception.

	CATT
	No
	In RAN1 LS R2-142759, RAN1 ask SA2 verify the working assumption that Public safety UEs are able to simultaneously perform cellular on one carrier and D2D on another carrier. And on the last RAN2 meeting, SA2 confirmed this working assumption. For this working assumption, there is no restriction on the distance of the carrier frequency of cellular and D2D, it means dual RF chain is the baseline for Public safety UEs. Hence, all PS UEs should be CA capable UE.

	ITRT
	Yes
	We assume PS UE may not be capable of CA, but the decision should not be made by RAN2.


Conclusion1) Majority of companies think that PS US is not necessarily required to support CA.
3.1.1 
Dedicated D2D receiver capability

Need of dedicated D2D receiver capability
If we should support the scenario that PS UE may not be capable of CA, from the RAN1 working assumption (bullet A in section 2), it is observed that non-CA capable UE should support its dedicated receiver capability for D2D communication such that UE can simultaneously receive on both cellular DL and D2D UL.    

	Observation 1: non-CA capable UE should have its dedicated receiver capability for D2D reception. 



	Company
	Agree /Disagree
	Remarks

	LG
	Conditionally agree
	Agee with this observation if we should assume that PS UE may not support CA, given that PS UE shall support the requirement “Public safety UEs are able to simultaneously perform cellular on one carrier and D2D on another carrier.”

	Ericsson
	Agree
	

	ZTE
	Conditionally agree
	Non-CA capable PS UEs cannot perform simultaneous reception of both cellular and D2D communication without a dedicated receiver, so we agree that non-CA capable PS UEs should have a dedicated D2D receiver to perform ProSe communication reception.

	Nokia Networks/Nokia Corporation
	
	RAN1 WA does not talk about number of receivers in general or dedicated receiver for D2D or whether the UE is CA capable. It only says that the UE can receive D2D on UL spectrum and WAN on DL spectrum simultaneously. But we are not sure whether RAN2 can make the decision as to how many receivers are needed to support this RAN1 WA or how making such an assumption would really help RAN2 work. This should be discussed and decided in RAN1 and RAN4.

	Alcatel-Lucent
	Agree
	

	Qualcomm
	Agree
	D2D communication comes with different RF and baseband requirements compared to CA. Therefore, separate D2D supported band list would be required. 

	Huawei/HiSilicon
	Agree
	

	Samsung
	Agree
	

	Microsoft
	
	We agree to this observation as such, but we don’t agree to the working assumption that non-CA capable UEs perform D2D reception.

	CATT
	Partly agree
	Non-CA capable PS UE needs dedicated receiver to support RAN1’s assumption.

	Intel
	Agree 
	Our understanding on RAN1 agreement is that the minimum UE capability for D2D ProSe communication is two Rx chains. 

	ITRI
	Agree
	Based on bullet A, PS UE should have dedicated receiver for D2D reception if it is not capable of CA.


Conclusion2) Most of companies think that non-CA capable UE should have its dedicated receiver capability for reception of D2D communication.
3.1.2 
Impact to cellular radio capability when performing D2D reception
Impact to any cellular radio operation/capability, when using dedicated D2D receiver 

When performing D2D reception with its dedicated receiver capability, it should be checked if there is any impact to any cellular radio capability especially when both cellular reception and DL.
	Observation 2: In case that UE is performing D2D reception with its dedicated receiver capability, we should identify if there is any cellular radio capability that is impacted/reduced.  


	Company
	Agree /Disagree
	Remarks: which cellular radio capability may be impacted/reduced, and why?

	LG
	Agree
	If the UE is not DL CA capable, the dedicated D2D receiver may be a result of reducing the DL MIMO capability as written in the LS from RAN4[8]. So, DL MIMO capability of the UE may be reduced.

	Ericsson
	
	There will most definitely be impact to the cellular radio capability. It is our understanding that RAN4 is studying this. RAN2 should wait for RAN4 feedback.

	ZTE
	Agree
	ProSe communication both on the same and on different LTE carrier than that used for WAN communication by the UE should be considered. 
In case different carriers are used for WAN and ProSe communication, the potential impacts on the cellular radio capability should first of all be assessed by RAN4. On the other hand, if the WAN UL carrier is re-used for the ProSe communication, it is already clear the D2D reception with its dedicated receiver may still impact the potential UE UL cellular transmission within the same subframe. So the eNB should be aware of the D2D reception interest in advance. In the previous meeting it was agreed that a CONNECTED UE sends a ProSe indication to its serving cell when it wants to perform ProSe communication (with the indication of the intended ProSe frequency). Based on this information, the eNB should consider the scheduling constrains when allocating UL WAN resource to the UE performing D2D reception.

	Nokia Networks/Nokia Corporation
	
	So far, it has been assumed the simultaneous cellular and D2D operation is possible. Hence, we do not see justified reason to even consider that cellular operation would be affected by D2D operation – that is contrary to the RAN1 assumptions so far. Besides, studying the impact to cellular operation is a RAN4 issue with impacts to RAN1. Whether there would be any difference to the D2D capabilities due to cellular operation can be solved in a later phase.

	Alcatel-Lucent
	
	RAN 4 will inform us if using dedicated D2D receiver has impact to the cellular radio capability. 

	Qualcomm
	Agree 
	UE capability reduction with D2D reception is certainly plausible as indicated by RAN4 LS in certain cases. The impact can be both on the RF (e.g. DL MIMO capability or measurements without gaps) or baseband side (e.g. # of CSI processes). While RAN4 is evaluating further cases of potential UE capability reduction, we think RAN2 can start the discussion based on the fact that signaling such reductions (FFS other than DL MIMO) is required.
RAN4 has already sent an LS [8] that provides initial feedback. We think RAN2 should start defining the framework based on Ran1 and RAN2 LSs so far. 

	Huawei/HiSilicon
	
	Our understanding is that RAN4 has not yet completed their study of this topic. We think it is prudent to wait for the results of the RAN4 work.

	Samsung
	
	A UE without CA capability should have a dedicated receiver capability. We are not sure what impact to cellular capability for this UE. However as other companies, it seems we should wait for RAN4 on this issue.

	Microsoft
	
	Our assumption is that only CA capable UEs can have simultaneous cellular and D2D reception. For this observation, it is more a RAN4 issue.

	CATT
	
	If the dedicated D2D receiver is for D2D use only, there should be no impact to the cellular radio capability.

	Intel
	
	The 2nd receive chain may be used for other purposes when it D2D operation is not enabled. For example, it could be used to perform measurements without the need for measurement gaps. Hence if D2D operation is enabled then it would affect measurement gap capability. 

	ITRI
	Agree
	The impacts on DL WAN reception can refer to [8]. Besides, we think there may be no impact on UL WAN transmission according to Bullet D.


Conclusion3) Some companies think that there is certainly impact of using dedicated D2D receiver to some cellular radio operation/capability. Some other companies think that there is no impact. Many companies require more input from RAN4/RAN1. 
Impact to any cellular radio operation/capability, when reusing partial DL CA capability for D2D reception
If UE is capable of DL CA, it can reuse its part of DL CA capability for D2D reception. In such a case, UE cellular radio capability is reduced, as indicated in [6][7]. The potential impact may include the reduction of intra-band DL BandwidthClass, change on the need for inter-frequency measurement gap, as suggested in [6].
	Observation 3: DL CA capable UE may reuse a part of its DL CA capability for D2D reception. Reusing DL CA capability for D2D reception will result in reduction of cellular radio capability. 

	Company
	Agree /Disagree
	Remarks: which cellular radio capability may be impacted/reduced, and why?

	LG
	Agree
	According to the LS from RAN4 to RAN1 (CC to RAN2), the following capabilities can be reduced

· Supported band combination of DL CA can be reduced. 

· DL MIMO capability can be reduced.  

We think the UE capability reduction may be dependent of the band used for D2D reception. 

	Ericsson
	Disagree
	We are not sure about the term “part of DL CA capability”. Given the time left in Rel-12 we think the proposed idea creates unnecessary complexity. We propose that the UE “hides” the second RX (i.e. the one dedicated for D2D) from the eNB and only presents capabilities based on that one.

	ZTE
	Agree 
	We agree that the DL CA capable UE’s WAN reception capability may be reduced for the UE D2D reception. The potential impact may include the change on the band combination parameters such as band combination with D2D indication, reduction of intra-band DL BandwidthClass and change on the need for interFreqBand measurement gaps.
However, it seems that not all the DL CA capable UEs can support simultaneously reception on both cellular and D2D, even with a cellular capability reduction. For example, some UEs with only a single receiver may support intra-band CA, but they may not support simultaneously reception on both cellular and D2D with the reduction of intra-band BandwidthClass due to the carrier gap between DL for WAN and UL for D2D. 

	Nokia Networks/Nokia Corporation
	
	Studying the impact to cellular radio capability due to reusing UE’s CA capability is a RAN4 issue with impacts to RAN1. This issue is out of scope of RAN2. RAN2 should wait for feedback from RAN4 and RAN1.

	Alcatel-Lucent
	Agree
	According to RAN 4 LS in response to RAN 1 LS on multi-carrier, DL CA and DL MIMO capability may be affected.
As on whether the D2D receiver can be borrowed from the DL CA and DL MIMO capability or can still be dedicated (i.e. not borrowed from DL CA or MIMO) should be further discussed.

	Qualcomm
	Agree 
	We agree and think that RAN2 should consider such cases. Even if UE has a separate chain for D2D, its CA capability can be reduced due to RF impairments (e.g. due to desense). 

We also agree with ZTE that reduction of UE capability is applicable to 

· CA capability itself (e.g. band combinations or band class support) 

· or per band combination related capabilities (e.g. need for gaps)

· or per band in band combination capabilities (e.g. DL or UL MIMO) 

On the other hand, understandably, the size of UE capability and its complexity has to be considered. 

	Huawei/HiSilicon
	Agree
	Given the timeframe of Rel.12, it may be prudent to define the simplest possible solution at this time.

	Samsung
	Agree
	

	Microsoft
	
	Band combination might be impacted, but this is more a RAN4/RAN1 issue. We should wait for RAN4/RAN1 input.

	CATT
	Agree
	May introduce reduction to cellular radio capability.

	Intel
	Agree
	As RAN1 agreed, D2D+CA is not supported if the UE is only capable of 2DL CA. Although it is not clarified by RAN1 exactly, if the UE is capable of 3DL CA, the UE could support 2DL CA + D2D. This is inline with RAN4 LS that DL CA capability and MIMO capability may be reduced to support simultaneous reception in case of FDD.

	ITRI
	Agree
	Refer to [8]


Conclusion4) Most of companies agree that if UE uses DL CA capability for D2D operation, there would be cellular capability reduction. 
Conclusion5) The following ‘potential’ impacts are observed from RAN2 point of view, but more exact/concrete input from RAN4/RAN1 is required:
· 
DL CA and DL MIMO capability (as indicted by RAN4 LS)
· 
per band combination related capabilities
· 
per band in band combination related capabilities
If it is true that reusing DL CA capability for D2D reception impacts/reduces radio capability, eNB needs to know exactly how the cellular radio capability is impacted by UE D2D reception enabled by reusing partial DL CA capability such that eNB properly configures the UE.  
	Observation 4: eNB needs to know how cellular radio capability is impacted by D2D reception enabled by reusing partial DL CA capability  

	Company
	Agree /Disagree
	Remarks

	LG
	Agree
	Otherwise eNB cannot provide a proper configuration to UE .

	Ericsson
	Disagree
	As stated in Observation 3, we think this is creates unnecessary complexity in Rel-12.

	ZTE
	Agree
	The eNB should know the UE cellular radio capability together with the radio capability for D2D reception. Instead of reporting to the eNB how the band combination is impacted by D2D, a simpler and direct way is that the UE informs the eNB of the newly added band combination and updated interFreqBand measurement capabilities taking into account the D2D reception on each possible carrier/band.

	Nokia Networks/Nokia Corporation
	
	Observation 4 relates to observation 3. Please see our comment on observation 3. Anyway, if this is implying dynamic UE capability changes, so far RAN2 has not allowed this. Also, as per RAN#65 decisions, considerations on dynamic UE capability changes can only be thought of earliest during 1Q/2015. So we think this is fully out of scope of Rel-12.

	Alcatel-Lucent
	
	As commented in Observation 3, this can be discussed further on whether the impact needs to be known to the eNB as it depends on whether D2D receiver is borrowed or not from DL CA or MIMO capability.

	Qualcomm
	Agree
	It is definitely desired that eNB is fully aware of UE capability at all times. We think that RAN2 should discuss this and we should try to avoid any implicit assumptions on the UE capability as they only lead to potential ambiguity and field issues. 

The outcome of the capability discussion can be either based on a FFS set of reduction rules or explicit signaling of CA+D2D band combinations as indicated by ZTE. Ideally, the decision would depend on the simplicity/size of the capability as understood by potential deployment plans.  

	Huawei/HiSilicon
	Agree
	Given the timeframe of Rel.12, it may be prudent to define the simplest possible solution at this time.

	Samsung
	Disagree
	First, we should clarify the real problem if the eNB doesn’t know it. For instance, the UE anyway prioritizes cellular operation. Then what should be a real impact on cellular operation even though the eNB doesn’t know it? 

	Microsoft
	
	This depends on RAN4/RAN1’s input on observation 3. 

	CATT
	Agree
	Extend the current CA band combination to include the combination of cellular DL and D2D carrier.

	Intel
	Agree
	As long as D2D support affects normal LTE operation, it should be known to the eNB. 
The straightforward way is to include supporting ProSe frequency band list in each band combination. However, we would need to consider tradeoff between flexible sharing and complexity/signaling overhead. 

	ITRI
	
	It depends on whether simultaneous operation of CA and D2D is supported in Rel-12.


Conclusion6) Regarding whether eNB needs to know exact cellular capability in case DL CA capability is reused for D2D reception, there is a slight preference to the view1 over others
· 
View1) (6 Agree) eNB needs to be aware of the exact capabilities of UE in case DL CA capability is reused for D2D reception. 
· 
View2) (2 Disagree) Complexity is an issue and RAN2 needs to discuss the real problem of eNB not knowing  
· 
View3) (4 Conditional) Not needed or depending on whether simultaneous operation of CA and D2D is supported or not. 
3.1.3 
Simultaneous D2D RX and cellular operation 
Simultaneous D2D RX and Cellular RX (i.e. UL RX and DL RX)
As indicated in the RAN1 LS[1], it is assumed by RAN1 that Public safety UEs are able to simultaneously perform cellular on DL carrier and D2D (so D2D reception as well) on associated UL carrier for FDD band. 

Then the question here is whether further UE capability information related to such simultaneous operation needs to be informed to network or not. If there is any dependency between supported UL bands for D2D reception and the supported DL for cellular reception, eNB needs to know the dependency. In [5] it is claimed that supported UE capability for cellular operation on DL and D2D operation on UL might be different for the following two reasons:

· 
RF filter may be different for cellular communication and D2D since the UE needs to receive the D2D signal on cellular UL bands instead of DL bands.
· 
Baseband capabilities may be different since the algorithms for cellular DL Rx and D2D Rx are different.  

From these claimed reasons, it can be also claimed that eNB may need to know UE’s supported band combinations for which simultaneous operation of D2D reception and cellular reception is possible. The eNB then can use this capability information to properly select operational cellular DL frequency for the UE with the preferred D2D frequency reported by the UE taken into account.
	Observation 5: If there is any dependency between supported UL bands for D2D reception and the supported DL bands for cellular reception in terms of simultaneous operation, eNB needs to know the dependency.


	Company
	Agree /Disagree
	Remarks (if any, what kind of dependency?)

	LG
	Agree
	

	Ericsson
	
	There could be dependencies. We think RAN4 is the proper WG to discuss these issues.

	ZTE
	Agree (although the first message in [5] is that – regardless of simultaneous operation – a UE supporting a given band for cellular would not automatically support the same band for D2D) 
	As discussed in [5], because of the two reasons listed above, we think that if a UE can support cellular reception on a DL frequency of a band doesn’t automatically mean it can support D2D reception on the corresponding UL frequency, which implies that it is necessary for the UE to report the D2D relevant capabilities to the eNB (e.g. in which bands D2D can be supported and whether simultaneous D2D and cellular reception on that band is feasible).
When the UE reuses DL CA capability for D2D reception on a frequency/band, the UE cellular radio capability is reduced. So it needs to tell the eNB which bands/band combination and relevant band parameters it can support for cellular reception considering D2D reception/ transmission on the indicated carrier.

	Nokia Networks/Nokia Corporation
	
	We agree with Ericsson that RAN4 is the proper WG to discuss these issues. We should wait for RAN4 feedback before deciding on any UE capability signaling related to this.

	Alcatel-Lucent
	
	The D2D frequency for ProSe communication is preconfigured in the UE. UE has to be able to support the reception on the D2D frequency preconfigured. If there are any dependencies, eNB needs to know.

	Qualcomm
	Agree 
	As expressed in RAN4 LS [8], simultaneous reception on the associated UL and DL spectrum of the same FDD band is possible with additional RF design requirements and can potentially come with RRM impact. This is likely the case as well for inter-frequency (intra-band or inter-band) D2D reception. 

Since the D2D operation while UE is configured with SCell(s) is not precluded, similar constraints and design challenges would apply to the case where CA configured (DL CA or DL+UL CA, both for deactivated or active).

In other words, support of WAN+D2D on a specific WAN+D2D band combination does not imply the support on every WAN+D2D band combination. Furthermore, as discussed above, eNB should be made aware of exact UE capability for 

Therefore, we believe that eNB needs to know of the exact UE capability so the proper actions are taken (e.g. CA is de-configured or a PS UE is handed over to WAN band that allows D2D communications). 

On the other hand, if the above is agreed, we may not require an additional per UE capability for the baseband and upper layer D2D support.

	Huawei/HiSilicon
	Disagree
	Our understanding of the question is that it is asking if there is any relationship between the DL bands the UE can receive transmissions of the eNB, and those UL bands where it can receive D2D transmissions from another UE. This question is orthogonal to the previous questions (e.g. how CA is impacted by D2D). 

Different receivers at the UE typically do not cause significant performance degradation to each other, and hence we don’t see any reason to necessarily assume any restrictions or dependencies between these two sets of bands. So from a signalling perspective, it is probably best to indicate these band sets separately.

	Samsung
	Agree
	

	Microsoft
	
	We agree with Ericsson that this should be discussed in RAN4. 

	CATT
	Agree
	The dependency should be studied by RAN4.

	Intel
	Agree
	Given that D2D support may reduce the CA and MIMO capability, the eNB should know the dependency. 

	ITRI
	
	We should wait for further input from RAN1 and RAN4.


Conclusion7) Majority of companies agree that there could be dependency between supported UL bands for D2D reception and the supported DL bands and relevant band parameters for cellular reception in terms of simultaneous operation. If there is such dependency, eNB should know it. 

eNOTE: 6 Agree, 5 Conditional (depending on RAN4 input) and 1 disagree.

Conclusion8) Further input from RAN4 is needed to confirm the dependency and to determine what should be exactly known by eNB.  
Simultaneous D2D RX and Cellular TX (i.e. UL RX and UL TX)
From the RAN1 agreement (bullet E in section 2), RAN2 can assume that there is no simultaneous operation of cellular UL transmission and D2D reception on a given carrier (i.e. both on the same carrier). However UE may support a simultaneous operation of cellular UL transmission on a carrier and D2D reception on a different carrier, depending on carrier separation between two carriers. This is the case where UE supports the dedicated D2D receiver capability or reuses a part of DL CA capability for D2D reception. 

	Observation 6: If there is any dependency between supported UL bands for D2D reception and the supported UL bands for cellular transmission in terms of simultaneous operation, eNB needs to know the dependency.


	Company
	Agree /Disagree
	Remarks: (if any, what kind of dependency?)

	LG
	
	Further input from RAN4/1 seems needed to determine whether simultaneous D2D RX and cellular TX is possible or impossible.  

	Ericsson
	
	There could be dependencies. We think RAN4 is the proper WG to discuss these issues.

	ZTE
	
	We are not sure we fully understand what this observation means. We assume that a UE may support simultaneous UL cellular transmission and D2D reception on a different carrier according to the DL CA capability.

	Nokia Networks/Nokia Corporation
	
	We agree with Ericsson that RAN4 is the proper WG to discuss these issues. We should wait for RAN4 feedback before deciding on any UE capability signaling related to this.

	Alcatel-Lucent
	
	Agree with LG that further RAN 1 and 4 input are needed here.


	Qualcomm
	
	Simultaneous D2D Rx on one band and WAN Tx on another band would likely be possible for some band combinations. Of course, this will depend on whether UE is configured with activated UL CA or not (and whether the SCell with UL is activated and UE has an UL grant). Some reduction in UE capability is foreseen. We suggest discussing this as part of UE capability signalling

	Huawei/HiSilicon
	
	It is likely that there will be dependencies (e.g. it is likely that an UL TX will cause blocking to D2D UL RX if both are in the same RF band). However, we need RAN4 to provide their input, and perhaps RAN1 could propose an appropriate solution (e.g. scheduling restrictions). Therefore, we think it is useful to get input from these WGs to determine if RAN2 needs to do anything.

	Samsung
	Agree
	

	Microsoft
	
	We agree with Ericsson that this should be discussed in RAN4. 

	CATT
	
	We think there is dependency, but the detail dependency should be studied by RAN4

	Intel
	
	We are fine to wait for further input from RAN4 although we expect that the simultaneous support of D2D Rx on one band and WAN Tx on another band would be also different depending on each band and band combination. 

	ITRI
	
	We should wait for further input from RAN1 and RAN4.


Conclusion9) Some companies think that there could be dependency between supported UL bands for D2D reception and the supported UL bands and band parameters for cellular transmission in terms of simultaneous operation. However, majority companies think more input from RAN4 is needed for RAN2 to discuss further. 
3.1.4 
Proposed section (proposed by companies)
Propose issues? 
Proposed description

	Proposed Observation: proposed description



	Company
	Agree /Disagree
	Remarks: 

	
	
	

	
	
	


3.2 ProsSe UE capabilities related to D2D TX
[Any general issues to discus?]
LG Question: what should be the minimum UE capability related to D2D TX?
This question asks whether the minimum UE capability related to D2D TX, with concurrent D2D TX and cellular operation taken into account, should be based on either of:
a. A single TX capability; or

b. Dedicated D2D transmitter capability; or 

c. UL CA capability; or
d. Any of the above
	Question 2: what should be the minimum UE capability related to D2D TX?


	Company
	View
	Remarks

	LG
	
	The one that best eases the UE capability discussion while ensuring QoS of D2D communication is preferred

	ZTE
	
	We think that first of all we still need to understand the actual requirements for simultaneous inter-frequency cellular transmission and D2D transmission.

	Nokia Networks/Nokia Corporation
	
	The description above this table is not clear to us. As for the question of what should be the minimum UE capability with regards to the UE’s D2D transmission, we should wait for RAN4 feedback before deciding on any UE capability signaling related to this.

	Alcatel-Lucent
	
	If multi-carrier transmission operation is not mandatory, the minimum UE capability is a single TX capability (which will mean that the cellular operation will have to be released if D2D transmission is required). But if the UE is UL CA capable, it may still be able to perform multi-carrier transmission operation.

	Qualcomm
	
	Single Tx operation would be the minimum requirement if D2D support can be limited to a single frequency (or single band).

	Huawei/HiSilicon
	
	Single TX operation is the minimum requirement.

	Samsung
	
	Concurrent D2D TX and cellular operation may or may not be possible dependent on the band combination. 

	Microsoft
	
	So far we don’t have clear requirements for D2D transmission.

	CATT
	
	We don’t see the need of minimum capability.

	ITRI
	
	We had assumed that PS UEs are able to simultaneously perform cellular on one carrier and D2D on another carrier. If single TX switching between cellular and D2D is supported and D2D support can be limited to a single frequency, single Tx operation would be the minimum requirement.


Conclusion10) Some companies think that a single TX capability can be the minimum TX capability for PS UE while other companies think dual TX capability shall be supported. Currently requirements related to TX are not clear. 

Conclusion11) The single TX capability as a minimum capability may have some implications e.g. in case of 1) simultaneous operation of D2D TX and cellular TX and 2) multi-carrier TX operation (D2D TX on one carrier and cellular TX on another). Currently the requirements on both are not clear.
3.1.5 
Dedicated D2D transmitter/Extra D2D transmitter capability

Need of dedicated D2D transmitter capability
According to RAN1 agreement D in section 2, UE prioritizes cellular TX over D2D operation when any conflict in time domain happens. That is, simultaneous cellular TX and D2D TX is not always required, and this implies that, assuming that cellular TX capability can be reused for D2D TX, no dedicated transmitter capability is necessarily required for D2D transmission.  .    

	Observation 7: UE is not required to have a dedicated transmitter capability for D2D transmission.

	Company
	Agree /Disagree
	Remarks: e.g. any signaling impact?

	LG
	Agree
	Given that simultaneous operation of D2D TX and cellular TX is not a mandatory capability, a dedicated TX capability seems not necessarily needed. 
However, if a non-UL-CA-capable UE wants to support simultaneous cellular and D2D operations, a dedicated TX capability may be needed anyway.

	Ericsson
	Agree
	We think there is no time left in Rel-12 to standardize behavior with multiple transmitters.

	ZTE
	It depends
	Whether a UE is required to have a dedicated transmitter capability depends on the ProSe operation carrier. 
If different carriers are used for cellular and ProSe communication, the requirement of simultaneous cellular TX and D2D TX may be needed (e.g. if we need to support simultaneous inter-PLMN cellular and ProSe communication) and so a dedicated transmitter maybe be needed.
However, if the cellular UL carrier is re-used for ProSe communication, a dedicated transmitter maybe not be needed.

	Nokia Networks/Nokia Corporation
	
	We agree with Ericsson that multiple transmitters UE for D2D is out of scope of Rel-12.

	Alcatel-Lucent
	
	It depends on whether multi-carrier transmission operation is mandatory. If not for Rel-12, dedicated transmitter capability is not required but it will mean that cellular operation is released for ProSe communication transmission.

	Qualcomm
	
	Having a dedicated transmitter would not be helpful for intra-band WAN and D2D communication as simultaneous Tx and Rx in the same band is precluded, for both WAN and D2D operation (similarly simultaneous D2D Tx and WAN Tx is precluded for intra-frequency). However, this may be beneficial for inter-band D2D and WAN operation. The following possibilities are likely the case and depending in the foreseeable use-cases, we suggest RAN2 to discuss them: 

· UE does not have a separate Tx chain: D2D/WAN inter-band becomes similar to intra-band case. Inter-PLMN D2D may not be possible. 

· UE has a separate Tx chain but NW is not aware of it: NW would have to assume that UE does not have the additional Tx chain. In this case, either (1) D2D communication performance is impacted if UE has WAN transmission or (2) eNB would try to make sure WAN transmission (PUSCH or PUCCH) does not happen on the D2D resource (either mode 1 or 2 accordingly), both of which are inefficient.

· UE has a separate Tx chain but NW is aware of it: for inter-band case eNB can assume no impact on WAN communication (DL or UL) without any impact on D2D performance.

	Huawei/HiSilicon
	Agree
	We agree with Ericsson’s view. We don’t think there is sufficient time left to consider the impact of multiple transmitters in Rel.12.

	Samsung
	Agree
	

	Microsoft
	
	Firstly, so far there are no requirements for simultaneous cellular transmission and D2D transmission. Secondly, we also agree with Ericsson and Nokia Networks/Nokia Corporation that we don’t need to consider multiple transmitters for D2D UEs in Rel-12.

	CATT
	
	In RAN1 LS R2-142759, RAN1 ask SA2 verify the working assumption that Public safety UEs are able to simultaneously perform cellular on one carrier and D2D on another carrier. And on the last RAN2 meeting, SA2 confirmed this working assumption. For this working assumption, there is no restriction on the distance of the carrier frequency of cellular and D2D, it means dual RF chain is the baseline for Public safety UEs. But considering the Rel-12 timeframe, we can also accept the decision that not supporting multiple transmitters.

	Intel
	
	It is not so clear difference between “dedicated” transmitter and “extra” transmitter. Basically, it is highly desirable to have two transmitters if the UE supports ProSe communication in one carrier, while the UE is connected to another carrier. 

However, depending on actual ProSe frequency bands and cellular bands that the UE supports, ProSe transmitter may be dedicated or shared with cellular UL transmission. 

	ITRI
	Conditionally agree
	If single TX switching between cellular and D2D is supported and D2D support can be limited to a single frequency, single Tx operation would be the minimum requirement.


Conclusion12) Most of companies think that dedicated TX capability is not required for D2D transmission. However the actual necessity of a dedicated D2D transmitter is related to the requirement on simultaneous operation of cellular TX and D2D TX (e.g. in a certain case like inter-frequency D2D operation), which is currently not clear. 
“Extra” transmitter capability that can be used for D2D transmission

The fact that UE is not required to have dedicated D2D transmitter capability does not necessarily mean to exclude the possibility that UE supports extra transmitter capability for D2D transmission, in addition to normal cellular transmitter capability. This possibility may include 1) the case that UE supports a dedicated transmitted for D2D communication anyhow and 2) the case that UE supports UL CA where a part of the UL CA capabilities can be reused for transmission of D2D communication. Such extra transmitter capability would be useful to remove or reduce the necessity of RF retuning.
	Observation 8: UE may use its “extra” transmitter capability, if available, for transmission of D2D communication, in which the using extra capability may refer to using  dedicated TX transmitter capability for D2D communication or to reusing (borrowing) a part of UL CA capability.  



	Company
	Agree /Disagree
	Remarks

	LG
	Agree
	

	Ericsson
	Disagree
	UEs with multiple transmitters are not part of Rel-12.

	ZTE
	Partially agree
	Agree that if the UE has extra transmitter, it could be beneficial for cellular transmission to remove or reduce the necessity of RF retuning in case the UE simultaneously performs ProSe transmission in a different carrier. 
But if the cellular UL carrier is re-used for ProSe communication, the extra transmitter capability is not needed.

	Nokia Networks/Nokia Corporation
	
	This is outside the scope of Rel-12 D2D.

	Alcatel-Lucent
	Agree
	Agree that ProSe communication transmission can borrow from the UL CA capability in the case of multi-carrier transmission operation

	Qualcomm
	Partially agree 
	The implementations with multiple transmitters should not be precluded from Rel-12. As discussed above, this information may be useful for inter-band D2D communications but may make the capability signaling more complicated.

	Huawei/HiSilicon
	Disagree
	Discussion of multiple transmitters is outside of the scope of Rel-12

	Samsung
	Disagree
	We’re not sure of the need of extra transmitter capability or borrowing a part of UL CA capability in addition to the normal transmitter capability for the corresponding band.

	Microsoft
	Disagree
	UEs with multiple transmitters are out of scope of Rel-12.

	CATT
	Agree
	

	Intel
	Agree 
	We agree that there is possibility that cellular Tx chain may be reused for ProSe transmission. 

	
	
	

	ITRI
	Agree
	We share the same view with ZTE.


Conclusion13) There is a slight majority towards the view that “extra” TX capability (e.g. dedicated TX capability or UL CA capability) may be used for D2D transmission. On the other hand, there are companies vies that UEs with multiple transmitters should be out of scope of Rel-12 due to lack of remaining time.

3.1.6 Impact to cellular radio capability when performing D2D transmission
Impact to any cellular radio operation/capability, when using dedicated transmitter 
When is performing D2D transmission with its dedicated transmitter capability, it should be checked if there is any impact to any cellular radio capability.
	Observation 9: In case UE (including non-CA capable UE) is performing D2D transmission with its dedicated D2D transmitter capability, we should identify if there is any cellular radio capability that is impacted/reduced.

	Company
	Agree /Disagree
	Remarks: which cellular radio capability may be impacted/reduced, and why?

	LG
	Agree
	UL CA capability may be impacted by the configuration of D2D TX. For example, if a UE is configured with D2D TX in a band in which no cellular TX is configured, its UL CA capability may be reduced in the remaining bands. It needs to be discussed whether this capability can be derived from the existing UL CA capability. 

It needs to be noted that D2D TX and cellular UL TX may use different timing as no UL timing advance is applied to some D2D TX. Some further input from RAN1/4 may be needed. 

	Ericsson
	
	The use of multiple transmitters will definitely impact performance. We think multiple transmitters are not part of Rel-12.

	ZTE
	Agree
	UL CA capability may be impacted by the configuration of D2D TX and, in case support of extra transmitter capability is needed for D2D, further input from RAN4 might be needed.

	Nokia Networks/Nokia Corporation
	
	This is outside the scope of Rel-12 D2D.

	Alcatel-Lucent
	Agree
	UL CA capability may be impacted if it is used for multi-carrier transmission operation

	Qualcomm
	Partially agree
	We agree that UL CA capability may be impacted by D2D Tx. However, if UE is allowed to send per band combination D2D capability, similar to single carrier discussion, this can be simplified. 

	Huawei/HiSilicon
	
	Discussion of multiple transmitters is outside of the scope of Rel-12

	Samsung
	Disagree
	We’re not sure of the need of dedicated transmitter capability for D2D transmission. We assume it is normal transmitter capability for the corresponding band. 

	Microsoft
	
	UEs with multiple transmitters are out of scope of Rel-12.

	CATT
	Agree
	If the dedicated D2D transmitter is for D2D use only, there is no impact to the cellular radio capability.

	Intel
	Agree 
	Agree with Qualcomm. Indicating ProSe support per CA band combination can provide the impact on CA. 

	
	
	

	ITRI
	Agree
	We think the maximum power of UE shall be considered. Whether there are other impacts on cellular radio capability should wait for RAN1’s and RAN4’s studies.


Concluson14) No meaningful conclusion on the impact of using dedicated D2D transmitter to cellular radio capability/operation is reached, Some companies express the view that UL CA capability would be  impacted., On the other hand, there are companies views that UEs with multiple transmitters should be out of scope of Rel-12 due to lack of remaining time.
Impact to any cellular radio operation/capability, when reusing single carrier cellular TX capability for D2D transmission

For UE not capable of UL CA, it needs to temporarily reuse (borrow) its single carrier cellular TX capability for D2D transmission unless it has dedicated D2D transmission capability. Then we need to check whether there is any impact to cellular radio operation/capability which may need to be known to eNB. 
	Observation 10: non-UL CA capable UE may reuse its single TX capability for D2D transmission. Reusing a single TX capability for D2D transmission results in reduction of cellular radio capabilities. 



	Company
	Agree /Disagree
	Remarks: which radio capability may be impacted/reduced, and why?

	LG
	Agree but see remarks
	If case where D2D TX is operated on one carrier and cellular TX is operated on another carrier, UE only supporting a single TX capability would suffer severe QoS degradation of D2D communication, given the general requirement that any cellular communication is prioritized. To avoid such QoS degradation, we think that a minimum capability for PS UE should be to support TX on multiple carriers. 
In case where D2D TX and cellular TX is operated on the same carrier, no cellular radio capability impact seems expected, as in any time domain conflict conflict, cellular TX should be prioritized – this may cause QoS degradation of D2D communication though.

	ZTE
	Agree
	If different carriers are used for cellular and ProSe communication, simultaneous cellular and D2D transmission will be severely affected by the presence of a single carrier TX capability.
If the cellular UL carrier is re-used for ProSe communication, time domain conflicts should still be addressed but the problem would be more easily manageable (in any case multiple TX capability would not help).

	Nokia Networks/Nokia Corporation
	
	Studying the impact to cellular radio capability due to having a single transmitter for both WAN and D2D transmission is a RAN4 issue. This issue is out of scope of RAN2. RAN2 should wait for feedback from RAN4. Also, as per RAN#65 decisions, considerations on dynamic UE capability changes can only be thought of earliest during 1Q/2015. So we think this is fully out of scope of Rel-12.

	Alcatel-Lucent
	
	If multi-carrier transmission is not essential, the cellular operation can be released.

	Qualcomm
	Agree
	In general it is beneficial for eNB to be fully aware of UE capability changes. However for the sake of simplicity, we could bundle the capability reduction due to Tx along with Rx related reductions. 

We suggest discussing this as part of UE capability signalling

	Huawei/HiSilicon
	Agree
	We believe that given the limited time remaining for Rel-12, we should adopt the simplest solution possible (e.g. No simultaneous transmissions of D2D and the cellular UL).

	Samsung
	Disagree
	We assume the PS UE has a normal transmitter capability for the corresponding band. So we’re not sure the need to reuse other single transmitter capability for other band. 

	Microsoft
	
	This should be discussed in RAN4/RAN1.

	CATT
	Agree
	

	Intel
	
	In multi-carrier operation, we agree that two transmitters should be minimum capability. If the UE is capable of single Tx, the UE should camp on the ProSe carrier. In single carrier operation, RAN1 agree that WAN and D2D are not transmitted simultaneously. 
So far, no impact is expected in UE capability with single transmitter.

	ITRI
	Agree
	


eNOTE: See conclusion 14 
If it is true that reusing the single carrier cellular TX capability for D2D transmission impacts/reduces cellular radio operation/capability, eNB needs to know exactly how the cellular radio capability is impacted by UE the D2D transmission.  

	Observation 11: eNB needs to know how cellular radio capability is impacted by D2D transmission enabled by reusing single carrier cellular TX capability.  

	Company
	Agree /Disagree
	Remarks

	LG
	Yes but see remarks
	The impact to cellular radio capability,if any, should be known to eNB. 
However, we need to decide whether it is possible for PS UE to support only a single TX capability.  

	ZTE
	Agree
	If the UE only has a single TX, it needs to reuse the cellular transmitter for D2D. From the eNB perspective, UL resources should be carefully scheduled for these single TX UEs. Therefore, if simultaneous inter-frequency cellular transmission and D2D transmission will have to be supported, the eNB needs know whether a UE supporting ProSe Communication has single TX capability as well as the additional limitations in case of multi-carrier operation.

	Nokia Networks/Nokia Corporation
	
	See our comments on observation 10.

	Alcatel-Lucent
	Agree
	

	Qualcomm
	Partially Agree
	There are some potential performance issues as mentioned by LG and ZTE, but we do not see a functional capability reduction other than UL MIMO.  

	Huawei/HiSilicon
	Agree
	We believe that given the limited time remaining for Rel-12, we should adopt the simplest solution possible (e.g. No simultaneous transmissions of D2D and the cellular UL).

	Samsung
	Disagree
	First, we should clarify the real problem if the eNB doesn’t know it. For instance, the UE anyway prioritizes cellular operation. Then what should be a real impact on cellular operation even though the eNB doesn’t know it?

	Microsoft
	
	This depends on RAN4/RAN1’s input on observation 10.

	CATT
	Agree
	

	Intel
	
	According to our comment on observation 11, there is no use case that the UE explicitly indicates single carrier capability for D2D transmission.  

	ITRI
	Agree
	


Conclusion15) A slight majority of  companies tend to think that reusing a single TX capability for D2D transmission would result in reduction of cellular radio ‘operations’ (i.e. performance issue). Companies prefer to have a simpler solution to handle such cases (e.g. UE based rule and/or capability signaling).
Impact to any cellular radio operation/capability, when reusing UL CA capability for D2D transmission

If UE supports UL CA, it can reuse its part of UL CA capability for D2D transmission. In this case, UE UL radio capability is reduced, as indicated in [7][8]. The potential impact may include the reduction of intra-band UL BandwidthClass, change of need for inter-frequency measurement gap, according to [6].
	Observation 12: UL CA capable UE may reuse a part of its UL CA capability for D2D transmission. Reusing UL CA capability for D2D transmission results in reduction of cellular radio capabilities. 



	Company
	Agree /Disagree
	Remarks: which radio capability may be impacted/reduced, and why?

	LG
	Agree
	Supported band combination of UL CA may be reduced.
FFS: UL MIMO capability may be reduced (RAN1/4 input required)

	Ericsson
	Disagree
	This introduces extra complexity in Rel-12 and should be avoided.

	ZTE
	Agree
	We agree that the UL CA capability may be reduced when the UE performs simultaneous WAN and D2D transmission on different carriers. The potential impact may consist in an increase of the new band combinations and/or a reduction of the intra-band UL BandwidthClass taking into account the D2D transmission.

	Nokia Networks/Nokia Corporation
	
	This is outside the scope of Rel-12 D2D.

	Alcatel-Lucent
	Agree
	

	Qualcomm
	Partially agree
	We agree that UL CA capability may be impacted by D2D Tx. However, if UE is allowed to send per band combination D2D capability, similar to single carrier discussion, this can be simplified. 

	Huawei/HiSilicon
	Disagree
	We believe that given the limited time remaining for Rel-12, we should adopt the simplest solution possible (e.g. No simultaneous transmissions of D2D and the cellular UL).

	Samsung
	Disagree
	We assume RAN4 input is required on this issue.

	Microsoft
	
	There are no requirements for simultaneous cellular transmission and D2D transmission. This should be out of scope of Rel-12.

	CATT
	Agree
	Supported band combination of UL CA may be reduced.

	Intel
	Agree
	Agree with Qualcomm

	ITRI
	Agree
	


eNOTE: See conclusion 15
If it is true that reusing UL CA capability for D2D transmission impacts/reduces cellular radio capability, eNB needs to know exactly how the cellular radio capability is impacted by UE D2D transmission enabled by reusing (partial) UL CA capability such that eNB properly configures the UE.  

	Observation 13: eNB needs to know how cellular radio capability is impacted by D2D transmission enabled by reusing (partial) UL CA capability  

	Company
	Agree /Disagree
	Remarks

	LG
	Agree
	Otherwise eNB cannot provide a proper configuration to UE .

	Ericsson
	
	As indicated in previous answer, we do not think partial reuse of UL CA capability should be supported in Rel-12.

	ZTE
	Agree
	We agree that UL CA capability may be impacted in case. However, instead of reporting to the eNB how the band combination is impacted by D2D, a simpler and direct way is that the UE informs the eNB of the newly added band combination taking into account the D2D transmission on each possible carrier/band.

	Nokia Networks/Nokia Corporation
	
	This is outside the scope of Rel-12 D2D.

	Alcatel-Lucent
	Agree
	How to signal and when to signal can be discussed further.

	Qualcomm
	Partially agree
	We agree with ZTE’s assessment as a general rule. However, depending on the foreseeable use case, it may be possible to aggregate the D2D transmission with reception cases as a bundled capability per band combination. 

	Huawei/HiSilicon
	Disagree
	We believe that given the limited time remaining for Rel-12, we should adopt the simplest solution possible (e.g. No simultaneous transmissions of D2D and the cellular UL).

	Samsung
	Disagree
	First, we should clarify the real problem if the eNB doesn’t know it. For instance, the UE anyway prioritizes cellular operation. Then what should be a real impact on cellular operation even though the eNB doesn’t know it?

	Microsoft
	
	There are no requirements for simultaneous cellular transmission and D2D transmission. This should be out of scope of Rel-12.

	CATT
	Agree
	UE should indicated the D2D impact on UL CA bandcombination to eNB

	Intel
	Agree
	We also think that indicating ProSe supporting frequency band list per band combination can be straightforward way from CA capability perspective. 

	ITRI
	
	It depends on whether simultaneous operation of CA and D2D is supported in Rel-12.


Conclusion16) Some companies think that eNB needs to know D2D impact on UL CA capability in case UE reuses its UL CA capability for D2D transmission and in this case prefer to have a simpler solution. Other companies think that reusing of UL CA capability for D2D transmission should be out of scope in Rel-12 due to lack of remaining time.
3.1.7 
Simultaneous D2D TX and cellular operation 
Simultaneous D2D TX and Cellular TX (i.e. UL TX and UL TX)
From the RAN1 agreement (bullet D in section 2), UE needs to prioritize cellular UL transmission in case cellular UL transmission conflicts with D2D transmission in time domain. For D2D transmission and cellular UL transmission performed on a given (=same) carrier, such prioritization is required, i.e. simultaneous operation of cellular TX and D2D TX is not supported in this case. However UE may support a simultaneous operation of cellular UL transmission on a carrier and also D2D transmission on a different carrier, like UL CA operation, if supported.  

	Observation 14: If there is any dependency between supported UL bands for D2D transmission and the supported UL bands for cellular transmission in terms of simultaneous operation, eNB needs to know the dependency.


	Company
	Agree /Disagree
	Remarks (if any, what kind of dependency)

	LG
	Agree
	Supported band combination of UL CA may be reduced.

FFS: UL MIMO capability may be reduced. This aspect needs further input from RAN1/4.
FFS: The timing difference in in D2D TX and cellular UE TX may also incur the dependency. This aspect needs further input from RAN1/4.

	Ericsson
	
	We think this introduces additional complexity and should be studied in RAN4, but to our understanding RAN4 is not studying this. It is therefore questionable if this can be made part of Rel-12.

	ZTE
	
	We think the comment to this observation derives from the previous ones:

The eNB first of all needs know whether a UE supporting ProSe communication has single TX capability (with the additional limitations in case of multi-carrier operation) or whether it supports UL CA (with the additional information about the specific band combinations supported when performing simultaneous WAN and D2D transmission).

	Nokia Networks/Nokia Corporation
	
	This is outside the scope of RAN2 and Rel-12 D2D.

	Alcatel-Lucent
	Agree
	Impact to UL CA capability.

	Qualcomm
	
	Unlike discovery, D2D communications requires both D2D Tx and Rx. so, one can imagine if UE signals D2D communication support, both DL and UL capability reductions can be considered for signaling purposes. Otherwise, we need to discuss UE behavior for intra-band and inter-band (intra- or inter-PLMN) cases. 

	Huawei/HiSilicon
	
	We believe that given the limited time remaining for Rel-12, we should adopt the simplest solution possible (e.g. No simultaneous transmissions of D2D and the cellular UL).

	Samsung
	Agree
	

	Microsoft
	
	There are no requirements for simultaneous cellular transmission and D2D transmission. Agree with Nokia Networks/Nokia Corporation that this is outside the scope of Rel-12 D2D.

	CATT
	Agree
	The dependency should be studied by RAN4

	Intel
	Agree
	Yes, eNB should know the impact to UL CA capability. 

	ITRI
	Agree
	We think the maximum power of UE shall be considered. Whether there are other impacts on cellular radio capability should wait for RAN1’s and RAN4’s studies.


Conclusion17) Regarding the dependency between supported UL bands for D2D transmission and the supported UL bands for cellular transmission in terms of simultaneous operation, some companies think that there may be impact to UL CA capability (e.g supported band combanition) and in this case eNB needs to know this. If simultaneous transmission is possible, there would be power-back off issue as well. On the other hand, some other companies think that there is no time to discuss this in Rel-12 as there is no clear requirement, and no RAN4 input so far.  
Simultaneous D2D TX and Cellular RX (i.e. UL TX and DL RX)
As indicated in the RAN1 LS[1], it is assumed by RAN1 that Public safety UEs are able to simultaneously perform cellular on DL carrier and D2D (here D2D transmission) on associated UL carrier for FDD band. However, it is not clear whether Public Safety UEs should be able to simultaneously perform D2D TX on one carrier and cellular RX on another carrier. With the aim to support D2D and cellular on different carriers, it may be preferable to assume as a working assumption that Public Safety UE should be able to simultaneously perform D2D TX on one carrier and cellular RX on another carrier. 
	Observation 14bis: RAN2 preferably assumes as a working assumption that Public Safety UE should be able to simultaneously perform D2D TX on one carrier and cellular RX on another carrier.


	Company
	Agree /Disagree
	Remarks

	LG
	Agree
	

	ZTE
	
	Not so clear. Is the question whether we should support simultaneous inter-frequency cellular and D2D operation, i.e. D2D on a given (UL) carrier and cellular communication on a different DL/UL pair? In this is the question we understand that at the moment there is a preference/working assumption that the answer is ‘yes’. However we think we could simplify things a lot without this requirement in Rel-12 (e.g. no need to discuss multiple TX capabilities).

	Nokia Networks/Nokia Corporation
	
	RAN2 should wait for feedback from RAN4 and RAN1 instead of making this working assumption in RAN2.

	Alcatel-Lucent
	
	We think it needs to be confirmed with RAN 1 and 4 but it can be made a working assumption. 

	Qualcomm
	
	If UE is able to signal the list of bands it supports D2D communication, per WAN band combination then this working assumption is agreeable. Otherwise, this becomes a band dependent issue and support on a combination does not mean support on every possible combination.  

	Huawei/HiSilicon
	Agree
	We don’t see any real concern here. If the UE is operating in TDD, then the D2D transmit will use an UL slot, and the cellular receive will use a DL slot. If the UE is operating in FDD, there could be a potential conflict if the D2D band is configured to be the same as the DL, for example. But this almost certainly will not be a valid configuration.

	Samsung
	Agree
	

	Microsoft
	
	This is not a RAN2 issue. Should wait for RAN1 input.

	CATT
	Agree
	In RAN1 LS R2-142759, RAN1 ask SA2 verify the working assumption that Public safety UEs are able to simultaneously perform cellular on one carrier and D2D on another carrier. And on the last RAN2 meeting, SA2 confirmed this working assumption. RAN2 had better following the same working assumption.

	Intel
	
	Our understanding this is required for public safety UE supporting inter-carrier operation. 

	ITRI
	
	It needs to be confirmed with RAN1 and RAN4.


Conclusion18) Regarding the proposed working assumption that “Public Safety UE should be able to simultaneously perform D2D TX on one carrier and cellular RX on another carrier”, a slightly majority of companies express the view that this can be agreeable or only conditionally agreeable, and this assumption should be questioned/confirmed by RAN1/RAN4. 
Then the question here is whether further UE capability information related to such simultaneous operation needs to be known by network or not. If there is any dependency between supported UL bands for D2D transmission and the supported DL for cellular reception, eNB needs to know the dependency. 
	Observation 15: If there is any dependency between supported UL bands for D2D transmission and the supported DL bands for cellular reception in terms of simultaneous operation, eNB needs to know the dependency.


	Company
	Agree /Disagree
	Remarks 

	LG
	Agree
	

	Ericsson
	
	We think this introduces additional complexity and should be studied in RAN4, but to our understanding RAN4 is not studying this. It is therefore questionable if this can be made part of Rel-12.

	ZTE
	
	Provided that it’s a bit unclear which scenario this observation refers to, there seems to be no additional impacts with respect to the (several) ones identified in the sections above.

	Nokia Networks/Nokia Corporation
	
	RAN4 is the proper WG to discuss these issues. We should wait for RAN4 feedback before deciding on any UE capability signaling related to this.

	Alcatel-Lucent
	
	Not clear what dependency is refer to here. If there is dependency, eNB may need to know.

	Qualcomm
	
	Same comment as above: If UE is able to signal the list of bands it supports D2D communication, per WAN band combination then the above comments capture this.

	Huawei/HiSilicon
	
	Given the relatively low TX power if the UE, it is likely that the only limitation would be to prevent D2D transmission in the UE’s DL band. RAN2 should LS to RAN4 to evaluate and confirm this assumption. If this assumption holds, then it would seem that no further information needs to be provided to the eNB.

	Samsung
	Yes
	

	Microsoft
	
	See comments for observation 14.

	CATT
	
	RAN4 is responsible for discussing the dependency

	Intel
	
	It is not clear what dependency is considered in this question. The UE should indicate ProSe support in conjunction with WAN support. 

	ITRI
	
	This aspect needs further input from RAN1 and RAN4.


Conclusion19) Most of companies do not see a clear dependency between supported UL bands for D2D transmission and the supported DL bands for cellular reception in terms of simultaneous operation. 
3.1.8 
Proposed section (proposed by companies)
Propose issues? 
Proposed description

	Proposed Observation: proposed description



	Company
	Agree /Disagree
	Remarks

	
	
	

	
	
	


3.3 UE capability signaling aspect
It seems a bit immature to discuss the details of UE capability signaling at this moment. We could hopefully discuss this aspect once more common understanding on UE capability for multi-carrier ProSe communication is reached among companies during email discussion/during on-line meeting. Note that some proposals are already available in [2] through [7].
4 Conclusion

5 List of conclusions
UE capabilities related to D2D RX
General
Conclusion1) Majority of companies think that PS US is not necessarily required to support CA.

Dedicated D2D receiver capability

Conclusion2) Most of companies think that non-CA capable UE should have its dedicated receiver capability for reception of D2D communication.

Impact to cellular radio capability when performing D2D reception either by using dedicated RX capability or reusing DL CA capability
Conclusion3) Some companies think that there is certainly impact of using dedicated D2D receiver to some cellular radio operation/capability. Some other companies think that there is no impact. Many companies require more input from RAN4/RAN1. 

Conclusion4) Most of companies agree that if UE uses DL CA capability for D2D operation, there would be cellular capability reduction. 

Conclusion5) The following ‘potential’ impacts of reusing partial DL CA capability for D2D receptiom t to any cellular radio operation/capability are observed from RAN2 point of view, but more exact/concrete input from RAN4/RAN1 is required:

· 
DL CA and DL MIMO capability (as indicted by RAN4 LS)
· 
per band combination related capabilities
· 
per band in band combination related capabilities
Conclusion6) Regarding whether eNB needs to know exact cellular capability in case DL CA capability is reused for D2D reception, there is a slight preference to the view1 over others

· 
View1) (6 Agree) eNB needs to be aware of the exact capabilities of UE in case DL CA capability is reused for D2D reception. 

· 
View2) (2 Disagree) Complexity is an issue and RAN2 needs to discuss the real problem of eNB not knowing it
· 
View3) (4 Conditional) eNB does not need to know, or it depends on whether simultaneous operation of CA and D2D is supported or not. 

Simultaneous D2D RX and cellular operation 

Conclusion7) Majority of companies agree that there could be dependency between supported UL bands for D2D reception and the supported DL bands and relevant band parameters for cellular reception in terms of simultaneous operation. If there is such dependency, eNB should know it. 

Conclusion8) Further input from RAN4 is needed to confirm the dependency and to determine what should be exactly known by eNB.  

Conclusion9) Some companies think that there could be dependency between supported UL bands for D2D reception and the supported UL bands and relevant band parameters for cellular transmission in terms of simultaneous operation. However, majority companies think more input from RAN4 is needed for RAN2 to discuss further. 

UE capabilities related to D2D TX
General (minimum capability)
Conclusion10) Some companies think that a single TX capability can be the minimum TX capability for PS UE while other companies think dual TX capability shall be supported. Currently requirements related to TX are not clear. 

Conclusion11) The single TX capability, this may have some implications e.g. in case of 1) simultaneous operation of D2D TX and cellular TX and 2) multi-carrier TX operation (D2D TX on one carrier and cellular TX on another). Currently the requirements on both cases are not clear.

Dedicated D2D transmitter/Extra D2D transmitter capability

Conclusion12) Most of companies think that dedicated TX capability is not required for D2D transmission. However the actual necessity of a dedicated D2D transmitter is related to the requirement on simultaneous operation of cellular TX and D2D TX (e.g. in a certain case like inter-frequency D2D operation), which is currently not clear. 

Conclusion13) There is a slight majority towards the view that “extra” TX capability (e.g. dedicated TX capability or UL CA capability) may be used for D2D transmission. On the other hand, there are companies vies that UEs with multiple transmitters should be out of scope of Rel-12 due to lack of remaining time.

Impact to cellular radio capability when performing D2D transmission either by using dedicated TX capability or reusing UL CA capability
Concluson14) No meaningful conclusion on the impact of using dedicated D2D transmitter to cellular radio capability/operation is reached, Some companies express the view that UL CA capability would be  impacted. On the other hand, there are companies views that UEs with multiple transmitters should be out of scope of Rel-12 due to lack of remaining time.

Conclusion15) A slight majority of  companies tend to think that reusing a single TX capability for D2D transmission would result in reduction of cellular radio ‘operations’ (i.e. performance issue). Companies prefer to have a simpler solution to handle such cases (e.g. UE based rule and/or capability signaling).

Conclusion16) Some companies think that eNB needs to know D2D impact on UL CA capability in case UE reuses its UL CA capability for D2D transmission and in this case prefer to have a simpler solution. Other companies think that reusing of UL CA capability for D2D transmission should be out of scope in Rel-12 due to lack of remaining time.

Simultaneous D2D TX and cellular operation 

Conclusion17) Regarding the dependency between supported UL bands for D2D transmission and the supported UL bands for cellular transmission in terms of simultaneous operation, some companies think that there may be impact to UL CA capability (e.g supported band combanition) and in this case eNB needs to know this. If simultaneous transmission is possible, there would be power-back off issue as well. On the other hand, some other companies think that there is no time to discuss this in Rel-12 as there is no clear requirement, and no RAN4 input so far.  

Conclusion18) Regarding the proposed working assumption that “Public Safety UE should be able to simultaneously perform D2D TX on one carrier and cellular RX on another carrier”, a slightly majority of companies express the view that this can be agreeable or only conditionally agreeable, and this assumption should be questioned/confirmed by RAN1/RAN4. 

Conclusion19) Most of companies do not see a clear dependency between supported UL bands for D2D transmission and the supported DL bands for cellular reception in terms of simultaneous operation. 
5.1 Proposals
Based on the conclusions listed above, the following proposals can be suggested:

	
	

	From concluson1: 


	Proposal1: PS US is not necessarily required to support CA.



	From conclusion2:


	Proposal2: non-CA capable PS UE should have its dedicated receiver capability to simultaneously receive cellular DL and D2D UL 



	From conclusion 3 to 6:


	Proposal3: DL CA capability can be reused for D2D reception. If DL CA capability is reused to receive UL, there is impact to cellular radio capability of UE. This impact should be known to eNB.  



	From conclusion7: 


	Proposal4: There is dependency between supported UL bands for D2D reception and the supported DL bands and relevant band parameters for cellular reception in terms of simultaneous operation. This dependency should be known to eNB. 



	From conclusion9:


	Proposal5: RAN2 discussion on dependency between supported UL bands for D2D reception and the supported DL bands and relevant band parameters for cellular reception in terms of simultaneous operation take place after receiving further input from RAN4/1. 



	From conclusion12:


	Proposal6: PS UE is not required to have a dedicated TX capability. 



	From concluson10:


	Proposal7: Discuss whether the minimum TX capability of PS UE is a single TX or dual TX.



	From conclusion13 to 16:

	Proposal8: Discuss whether UE with multiple transmitters should be precluded in Rel-12.  



	From conclusion11:


	Proposal9: Discuss 1) how to handle the conflict between cellular TX and D2D TX, 2) how to handle inter-frequency ProSe TX operation, for the UE only capable of single TX



	From conclusion16:


	Proposal10: UL CA capability can be reused for D2D transmission. If UL CA capability is reused for D2D transmission, there is impact to cellular radio capability of UE. This impact should be known to eNB.  



	From conclusion17: 


	Proposal11: Discuss whether eNB needs to know dependency between supported UL bands for D2D transmissions and the supported UL bands and relevant band parameters for cellular transmission in terms of simultaneous operation. Also discuss the potential power back off in case of simultaneous TX operation. 



	From conclusion18: 


	Proposal12: Discuss how eNB knows the capabilities of PS UE that can simultaneously perform D2D TX and cellular RX on different carrier.  
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