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1 Introduction

At RAN2-87bis the following agreements regarding UE capability for ProSe (communication) were made:
	Agreements
1
The UE capabilities for ProSe will be reflected in UE capability signalling

2
The UE may indicate per band combination on which bands (if any) it supports ProSe communication when configured according to that band combination. 

FFS whether it is possible not to include just one bit per band combination. 

3
The mode is not indicated per band combination. 

FFS whether there are two per-UE capability bits indicating support/IOT for mode-1 and mode-2.


In this contribution we discuss remaining open issues and suggest how to resolve them. 
2 Discussion

2.1 Simultaneous Reception

It was decided by RAN1 (R2-142759) that “for communication, {the} UE is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D”. Furthermore, it is captured in the endorsed running stage-2 CR [1] that “all ProSe communication (for a UE) is performed on a single preconfigured Public Safety ProSe Carrier Frequency”. 
Observation 1 A UE camped/connected on this ProSe Communication carrier, is able to receive simultaneously on PC5 and Uu.
Parallel reception ensures good performance without requiring the eNB to schedule downlink data on Uu to a ProSe-Communication UE only outside of the UE’s RX pools.

If the UE is not able to find a cell on the pre-configured ProSe carrier, it may camp/connect to a cell on another carrier. For this inter-frequency case it was not agreed explicitly that UEs are required to support simultaneous reception on PC5 and Uu. However, we believe that with the same reasoning as for the intra-frequency case, the UE should be able to receive Uu and PC5 simultaneously in that scenario as well. 

We would also like to point out that in particular in this inter-frequency case the eNB of the serving cell may be unaware of the ProSe resource pre-configuration used by UEs on the other carrier.  And besides the unknown configuration, the eNB will also not be aware of the timing on the ProSe carrier. The latter applies irrespective of whether the ProSe carrier belongs to the same or a different PLMN
. Therefore the eNB cannot avoid collisions of Uu DL and PC5 receptions for UEs not supporting simultaneous reception.

Proposal 1 The UE supports simultaneous reception on Uu and PC5 for all bands for which the UE indicates ProSe support in a band combination.
2.2 Simultaneous Transmission

RAN1 has not yet decided whether UEs are required to support simultaneous transmission on PC5 and Uu for intra-frequency and/or for inter-frequency scenarios. 
When the UE is camped or connected to a cell on the ProSe carrier (intra-frequency case), PC5 and Uu UL share the same spectrum. For this case RAN1 agreed that “for multiplexing of a D2D signal and WAN signal on a given carrier … FDM shall not be used”. That means a UE is not required to transmit Uu uplink and PC5 on the same carrier simultaneously. Furthermore, RAN1 clarified that “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”. However, since the eNB knows the configuration and timing of the ProSe-Communication transmission on its own cell, most of such collisions can in principle be avoided. 

We therefore need to focuses on the inter-frequency scenarios. As discussed in section 2.1, the eNB will most likely not be aware of the ProSe pre-configuration used on the ProSe carrier and certainly not of the timing relation. Hence, the eNB cannot assist a UE not supporting parallel transmission to avoid collisions. In order to ensure good ProSe experience (i.e. low delay), we consider support of parallel transmission on Uu on the serving cell and PC5 on the ProSe carrier to be beneficial. We do understand though that it may be challenging to realize simultaneous uplink transmission for certain band combinations. In order to fulfil SAR requirements, the maximum output power of the UE will be limited. Furthermore, at least in some band combinations, the transmit power may need to be further reduced in order to fulfil out of band emission requirements. RAN1 has already agreed that Uu transmission shall be prioritized by confirming that “in D2D WI in Rel-12, no change in 36.213 to PC for cellular UL transmissions compared to Rel-11”. Hence, the UE can only use the left-over power for the PC5 transmission. If the UE is at the cell edge or scheduled for large transport blocks, there may be very little power left for the PC5 transmission. If the UE performs the PC5 transmission anyway, it may result in severely reduced range for those subframes. 
Proposal 2 The UE supports simultaneous transmission on Uu and PC5 for all bands for which the UE indicates ProSe support in a band combination but it may suspend the PC5 transmission if the available TX power is insufficient.
With Proposal 2 it is of course not necessary to add additional UE capability signalling for indicating whether the UE is capable of simultaneous transmission on PC5 and Uu.
2.3 Signalling details
RAN2 agreed that “the UE may indicate per band combination on which bands (if any) it supports ProSe communication when configured according to that band combination”. Of course the UE should be able to list bands that are not part of the respective band combination. Hence, a single bit per band combination as shown in the ASN.1 example of Option 2 of the email discussion 87bis#17 is not sufficient. The straight forward approach lists the EUTRA band numbers explicitly in each band combination which the heading of Option 2 in the email discussion suggests. This would obviously maximize the signalling overhead. 

Adding to each band combination a bitmap pointing to a band list seems like a more efficient option. The bitmap could point to (and have the same length as) the supportedBandListEUTRA. This option seems feasible if UEs are expected to support ProSe on most of the EUTRA bands they support for Uu operation. However, if UEs are expected to support ProSe communication only on a small subset of their EUTRA bands or if they might support ProSe PC5 on bands where they do not support Uu operation a new band list should be introduced. We consider the latter a good approach. 

Proposal 3 The UE indicates a supportedProSeBandListEUTRA. Bitmaps of the same length as supportedProSeBandListEUTRA indicate for each band combination on which bands (if any) it supports ProSe communication when configured according to that band combination. The bitmap is omitted in band combinations for which the UE does not support ProSe on any band. 
2.4 Capability signalling for “autonomous resource selection” and “scheduled resource allocation”
It has been discussed in the last RAN2 meeting as well as during the email discussion, whether support for “autonomous resource selection” and “scheduled resource allocation” should be indicated separately in the UE capabilities. Since a UE implementing e.g. only the “autonomous resource selection” could not be used in a network using only the “scheduled resource allocation”, we consider it important that UEs support both resource allocation modes. We consider both modes to be part of the same feature. With that in mind we suggested in the email discussion not to distinguish the two in the capability signalling. However, we also understand that IOT opportunities for sub-features may be available at different times. Therefore, we would also accept separate IOT bits for “autonomous resource selection” and “scheduled resource allocation” provided that 36.306 captures that a UE supporting ProSe communication shall support both modes. 
Proposal 4 Capture in 36.306 that UEs supporting ProSe shall support “autonomous resource selection” and “scheduled resource allocation”
Proposal 5 Include separate capability/IOT bits for “autonomous resource selection” and “scheduled resource allocation” to account for non-aligned availability of IOT.
3 Text Proposal

In the following we provide a text proposal for 36.306 reflecting the proposals section 2.
4.3.5.x
proseSupportedBands
This parameter defines on which bands (if any) the UE supports ProSe communication while configured according to the corresponding band combination. Each bit of the bit string corresponds to one entry in the supportedProSeBandListEUTRA. If the UE does not support ProSe when configured according to a band combination, it shall omit the proseSupportedBands IE in that band combination. 
A UE indicating support for ProSe on a certain band, shall be able to receive PC5 and Uu simultaneously in a subframe irrespectively of whether the ProSe carrier is equivalent to the serving carrier or not. Furthermore, a UE indicating support for ProSe on a certain band, shall be able to transmit PC5 and Uu simultaneously in a subframe if the ProSe carrier is different from the serving carrier.
4.3.x
ProSe parameters
UEs supporting ProSe shall support UE selected resource selection and scheduled resource allocation. The individual capability bits defined in sections 4.3.x.1 and 4.3.x.2 may be set differently if IOT opportunities are not available for both modes.
4.3.x.1
comm-ScheduledResourceAlloc-r12
This parameter defines whether the UE supports scheduled resource allocation for ProSe communication. 
4.3.x.2
comm-UE-SelectedResourceAlloc-r12
This parameter defines whether the UE supports UE selected resource allocation for ProSe communication. 
Furthermore, the following changes in the 36.331 running CR are required to reflect Proposal 3.

In section “6.3.6 Other information elements”:
SupportedBandCombinationAdd-v12xy ::= SEQUENCE (SIZE (1..maxBandComb-r11)) OF BandCombinationParameters-v12xy

BandCombinationParameters-v12xy ::=
SEQUENCE {





proseSupportedBands




BIT STRING (SIZE (1.. maxProSeBands))
}

RF-Parameters-v12xy ::=



SEQUENCE {


supportedBandCombination-v12xy


SupportedBandCombination-v12xy


OPTIONAL,


supportedBandCombinationAdd-v12xy

SupportedBandCombinationAdd-v12xy

OPTIONAL,


supportedProSeBandListEUTRA



SupportedProSeBandListEUTRA-r12


OPTIONAL
}

	proseSupportedBands

Indicates the bands on which the UE supports ProSe. The first bit refers to the first band included in supportedProSeBandListEUTRA, with value 1 indicating ProSe is supported.
	-


SupportedBandListEUTRA ::=


SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA 

SupportedBandListEUTRA-v9e0 ::=


SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA-v9e0

SupportedProSeBandListEUTRA-r12 ::=

SEQUENCE (SIZE (1..maxProSeBands)) OF 











SupportedProSeBandEUTRA-r12
SupportedBandEUTRA ::=



SEQUENCE {


bandEUTRA






FreqBandIndicator,


halfDuplex






BOOLEAN

}

SupportedBandEUTRA-v9e0 ::=

SEQUENCE {


bandEUTRA-v9e0





FreqBandIndicator-v9e0

OPTIONAL

}
SupportedProSeBandEUTRA-r12
::=
CHOICE {


proSeBandEUTRA





FreqBandIndicator-r11
}
In section “6.4 RRC multiplicity and type constraint values”
–
Multiplicity and type constraint definitions

-- ASN1START

maxBandComb-r10



INTEGER ::=
128
-- Maximum number of band combinations.

maxBandComb-r11



INTEGER ::=
256
-- Maximum number of additional band combinations.

maxBands




INTEGER ::= 64
-- Maximum number of bands listed in EUTRA UE caps
maxProSeBands



INTEGER ::= 64  -- Maximum number of bands for ProSe listed 










    -- in EUTRA UE capabilities
maxBandwidthClass-r10

INTEGER ::=
16
-- Maximum number of supported CA BW classes per band

maxBandwidthCombSet-r10

INTEGER ::=
32
-- Maximum number of bandwidth combination sets per












-- supported band combination

maxCDMA-BandClass


INTEGER ::= 32
-- Maximum value of the CDMA band classes

maxCellBlack



INTEGER ::= 16
-- Maximum number of blacklisted physical cell identity

4 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
The UE supports simultaneous reception on Uu and PC5 for all bands for which the UE indicates ProSe support in a band combination.
Proposal 2
The UE supports simultaneous transmission on Uu and PC5 for all bands for which the UE indicates ProSe support in a band combination but it may suspend the PC5 transmission if the available TX power is insufficient.
Proposal 3
The UE indicates a supportedProSeBandListEUTRA. Bitmaps of the same length as supportedProSeBandListEUTRA indicate for each band combination on which bands (if any) it supports ProSe communication when configured according to that band combination. The bitmap is omitted in band combinations for which the UE does not support ProSe on any band.
Proposal 4
Capture in 36.306 that UEs supporting ProSe shall support “autonomous resource selection” and “scheduled resource allocation”
Proposal 5
Include separate capability/IOT bits for “autonomous resource selection” and “scheduled resource allocation” to account for non-aligned availability of IOT.
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� RAN2 discussed at RAN2-87bis based on R2-144538 whether the UE should provide its resource pre-configuration as well as the timing (offset) to the eNB but those proposals got no support and were not agreed. 
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