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1 Introduction
In R13 the UE Capability was enhanced in eCA WI. The Capability backward compatibility issue was well discussed in RAN2#93 meeting, and no final conclusion has been reached so far. This email discussion aims to progress on the capability backward compatibility for eCA.

 [93#37][LTE/eCA] Capability backward compatibility (Huawei)  
 Intended outcome: Email discussion report and agreeable CR for next meeting.
The deadline of this email discussion is Thursday, 2016-03-24, 23:59 Pacific Time. 
2 Discussion
2.1 Background 
In R13 the UECapabilityEnquiry-v13xy and RF-Parameters-v13x0 were added to enhance the network request and the UE capability report. In current specification, if the capability request includes the requestReducedFormat-r13, the UE could fill all the capabilities into the new format, i.e. supportedBandCombinationReduced-r13. Otherwise the UE could fill the capabilities into the legacy formats, i.e. supportedBandCombination and supportedBandCombinationAdd.
UECapabilityEnquiry-v13xy in the UECapabilityEnquiry message is used to request the transfer of UE radio access capabilities for E‑UTRA
UECapabilityEnquiry-v13xy-IEs ::=
SEQUENCE {


requestReducedFormat-r13


ENUMERATED {true}




OPTIONAL,
-- Need ON


requestSkipFallbackComb-r13


ENUMERATED {true}




OPTIONAL, 
-- Need ON


requestedMaxCCsDL-r13



INTEGER (2..32)





OPTIONAL, 
-- Need ON


requestedMaxCCsUL-r13



INTEGER (2..32)





OPTIONAL, 
-- Need ON


requestReducedIntNonContComb-r13
ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

RF-Parameters-v13x0 in the IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters.
RF-Parameters-v13x0 ::=



SEQUENCE {

supportedBandListEUTRA-v13xy

SupportedBandListEUTRA-v13xy



OPTIONAL,


eNB-RequestedParameters-r13


SEQUENCE {


reducedIntNonContCombRequested-r13
ENUMERATED {true}





OPTIONAL,


requestedCCsDL-r13




INTEGER (2..32)






OPTIONAL,



requestedCCsUL-r13




INTEGER (2..32)






OPTIONAL,



skipFallbackCombRequested-r13

ENUMERATED {true}





OPTIONAL

}



















OPTIONAL,

maximumCCsRetrieval-r13




ENUMERATED {supported}




OPTIONAL,


skipFallbackCombinations-r13


ENUMERATED {supported}




OPTIONAL,


supportedBandCombinationReduced-r13

SupportedBandCombinationReduced-r13

OPTIONAL,


reducedIntNonContComb-r13



ENUMERATED {supported}




OPTIONAL
}

2.2 Backward compatibility 

During the handover, if the UE capability including the new format is forwarded to a legacy network not supporting the new format, the legacy network will not understand the new format, and the legacy network can’t acquire the CA band combinations supported by the UE. 
Discussion point 1: Please companies indicate what capability the eNB forwards to the MME/target eNB if new format is requested by eNB from UE? 
Option 1: new format
Option 2: legacy format
Option 3: both new format and legacy format
Option 4: Either new format or legacy format or, both depending on the target node.

Table 1. Company's view on Discussion point 1
	Company’s name
	Preference
	Comments

	Huawei/Hisilicon
	Option 3
	If only new format is forwarded to the MME/target eNB It may create backward compatibility issue in some cases. E.g., based on implementation, the legacy network typically may think the UE as non-CA capable UE and not request the UE to report legacy format again. We should try to avoid any compatibility issues.


	Ericsson
	
	The backwards compatibility aspects can be handled in multiple ways. Some options are:
· eNB does not request the new format until all eNBs support the new format

· eNB requests new format from UE, and forward this to MME/Target eNB. It may be acceptable that some features (e.g.CA) cannot be invoked in some eNBs

· eNB may request both new and old format from UE (2 requests), and forward both to MME/Target eNB
· eNB requests new format from UE, and generates some old format and forward both to MME/Target eNB.

None of these options (or any combination) should be precluded by the standards.

	Nokia Networks
	
	We assume that eNB forwards whichever capabilities that have been requested from the UE to MME. This can include both legacy and new formats.

	NTT DOCOMO
	Option 4
	At least, Option 1 should be avoided to ensure the backward compatibility. It should be up to NW choice which format is forwarded depending on the target node. For instance, if the source eNB knows that the target eNB is a Rel-13 eNB via OAM, the source eNB can decide to forward a new format only. If the target is a legacy eNB, the source eNB forwards a legacy format. For MME, the memory size can be saved if only the legacy format is used. The eNB could also decide to forward both legacy and new formats to the MME although the large memory size is consumed.

	ZTE
	Option 4
	We don’t have to specify the eNB behaviours, as the eNB by implementation may know which format is understandable for the target eNB. If the source eNB does not know the format compatible for the target eNB, the source eNB can just construct/request the legacy format which is forwarded to the target eNB.


If option 2 or option 3 for discussion point 1is preferred, then the eNB needs to acquire the legacy format before forwards it to MME/target eNB. 
Discussion point 2: Please companies indicate how to acquire legacy format if previously new format is requested by eNB from UE?
Option 1: network asks once, in the same message UE reports both old format and new format in the same message. Therefore the eNB has full information, does not need to derive the complete capability from new format.
Option 2: network asks legacy format using original mechanism, Therefore the eNB has full information, does not need to derive the complete capability from new format.
Option 3: UE only reports new format based on the new format request from the network, therefore to have full information; the eNB needs to derive the capability from new format.
Table 2. Company's view on Discussion point 2
	Company’s name
	Preference
	Comments

	Huawei/Hisilicon
	Option 3
	In eCA WI, the purpose to introduce new UE capability format is to reduce air interface signaling overhead. Option 1 and option 2 contradict with the purpose. Option 3 aligns with the purpose and has the least air interface signaling overhead.

	Ericsson
	2 and 3
	We proposed to allow option 1 in R2-161583, but this was not agreed at Malta meeting. We see no reason to restrict existing mechanisms.

	Nokia Networks
	Option 1 or Option 2
	When network requests the new format, UE should still fill up the legacy format for combinations up to 2DL+1UL band combinations. This avoids any backward compatibility issues.

Alternatively, option 2 works always.



	NTT DOCOMO
	Option 3
	Option 1 and 2 do not help to save the bits on the air…

	ZTE
	Option 2 and Option 3
	The eNB shall not be forced to construct the legacy format, based on the new format. For example, the source eNB by implementation may know that the new format is understandable for the target eNB. Then only the new format needs to be forwarded, and the new format has the benefit of saving the storage at the MME, which is also one main reason of reducing the capability signaling overheads.


Discussion point 3: If option 3 for discussion point 2 is preferred, please companies indicate whether it is needed to specify this in specification explicitly, and if ‘yes’ is preferred, it is also encouraged for companies to additionally input the view on how to specify it incurrent specification.
Table 3. Company's view on Discussion point 3
	Company’s name
	Preference
	Comments

	Huawei/Hisilicon
	Yes 
	A note is added in HandoverPreparationInformation message section like below.
NOTE 1:
if supportedBandCombinationReduced-r13 is included, the eNB shall generate supportedBandCombination/ supportedBandCombinationAdd according the capability included in supportedBandCombinationReduced-r13 and include supportedBandCombination/supportedBandCombinationAdd in ue-RadioAccessCapabilityInfo.


	NTT DOCOMO
	Yes
	Clarity it in the field description of ue-RadioAccessCapabilityInfo in the HandoverPreparationInformation message and UERadioAccessCapabilityInformation message. For instance;
UERadioAccessCapabilityInformation field descriptions
ue-RadioAccessCapabilityInfo

Including E-UTRA, GERAN, and CDMA2000-1xRTT Bandclass radio access capabilities (separated). UTRA radio access capabilities are not included. For E-UTRA radio access capabilities, if the supported CA band combinations are included in supportedBandCombinations-r13, E-UTRA include them into supportedBandCombination and supportedBandCombinationAdd.


	
	
	


3 Email discussion result
3.1 Summary
There are the summaries about three discussion points:

The Summary about the discussion point 1: Two companies prefer the option 3, two companies prefer the option 4 and two companies consider that the eNB can handle the backward compatibility by the implementation.

The Summary about the discussion point 2: The option 2 and option3 have been supported by the specification in R13; the majority companies are fine with the option2 or/and option3. The Option1 is also mentioned by two companies. 

The Summary about the discussion point 3: Three companies consider that the additional description in specification is needed. 
3.2 Recommendations 
Based on the summary, we suggest the below proposal:

Proposal 1: The eNB could handle the backward compatibility by the implementation, and additional description in specification is not needed. 
Proposal 2: Continue discussing based on the contribution and CR whether the option 1 of the discussion point 2 should be introduced.
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