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Discussion and Decision
1      Introduction
RAN #72 has approved a way forward [1] to support 256QAM for UE supporting CAT9/10 as follows. 
· For a Rel-12 UE supporting all UE radio access capability parameters for both Cat.9/10 and Cat.13,
· The UE can report both Cat.9/10 and Cat.13
· The eNB may understand that the UE supports all UE radio access capability parameters of both Cat.9/10 and Cat.13
· Therefore either category can be applied individually (but not a combination of parameters of different categories)
· Send the LS to RAN1 and RAN2 to prepare the relevant CRs to be submitted to RAN#73.
Consequently, RAN also sent LS to RAN1/RAN2 tasking them to provide corresponding CRs in RP-161327 [2].
· RAN1 and RAN2 are kindly requested to create the CRs to capture the above agreements for the submission to RAN#73.
2      Discussion
According to the RAN plenary agreement, the specification must support that a Rel-12 UE can report both CAT 9/10 and CAT 13. We see two options for how this can be achieved, one where we reuse the existing ASN.1 fields and one where we introduce extensions in the ASN.1
Option A: using existing UE category fields. 

CAT 9/10 were introduced in Rel-11, while CAT 13 was introduced in Rel-12. The following RRC IEs have been defined to report CAT 9/10 and CAT 13, noting that CAT 13 was introduced at the same time as the introduction of split DL and UL categories.  

UE-EUTRA-Capability-v1170-IEs ::=
SEQUENCE {


phyLayerParameters-v1170


PhyLayerParameters-v1170



OPTIONAL,


ue-Category-v1170




INTEGER (9..10)






OPTIONAL,

nonCriticalExtension



UE-EUTRA-Capability-v1180-IEs


OPTIONAL
}

UE-EUTRA-Capability-v1250-IEs ::=
SEQUENCE {


phyLayerParameters-v1250


PhyLayerParameters-v1250



OPTIONAL,

rf-Parameters-v1250




RF-Parameters-v1250





OPTIONAL,

rlc-Parameters-r12




RLC-Parameters-r12





OPTIONAL,


ue-BasedNetwPerfMeasParameters-v1250
UE-BasedNetwPerfMeasParameters-v1250

OPTIONAL,

ue-CategoryDL-r12




INTEGER (0..14)






OPTIONAL,

ue-CategoryUL-r12




INTEGER (0..13)






OPTIONAL,
(omitted)

}

When the UE reports both CAT 9/10 and CAT 13, the UE indicates by reporting both ue-Category-v1170 (= CAT 9/10) and ue-CategoryDL-r12 (= CAT 13). As both IEs are defined as optional and there is no dependency between two IEs, reporting two IEs seems feasible, at least from an ASN.1 signaling point of view. 

Observation A-1: from ASN.1 point of view, the UE can indicate both ue-Category-v1170 (= CAT 9/10) and ue-CategoryDL-r12 (= CAT 13) simultaneously. 

In the current specification 36.306, Table 4.1A-6 defines the only combinations of ue-CategoryDL and ue-CategoryUL that are allowed to be signalled and for each combination the table also describes which legacy UE categories the UE shall report. Looking at the extract of Table 4.1A-6 below, the legacy UE categories that a CAT 13 UE shall indicate are CAT6 (or 7) and 4. While the table defines which legacy UE categories the UE shall report it doesn’t explicitly exclude that others could be reported.
Table 4.1A-6: supported DL/UL Categories combinations and maximum UE channel bandwidth set by the fields ue-CategoryDL and ue-CategoryUL and UE categories to be indicated
	 UE DL Category
	UE UL Category
	UE categories

	DL Category 13
	UL Category 3
	Category 6, 4

	DL Category 13
	UL Category 5
	Category 6, 4

	DL Category 13
	UL Category 7
	Category 7, 4

	DL Category 13
	UL Category 13
	Category 7, 4


Observation A-2: Reporting both ue-Category-v1170 (= CAT 9/10) and ue-CategoryDL-r12 (= CAT 13) is not included in combinations of UE categories that a UE can indicate. However, it is not explicitly excluded that a UE could report this combination.
Although other combination of UE categories than those listed are not explicitly included, it is not clear how an eNB receiving a non-listed combination might behave. There is potentially a risk of backward compatibility that an existing eNB implementation not being upgraded to support simultaneous reporting could perform some consistency checking against the list of combinations and reject a UE that indicates any other combination. We think that this is an issue not only for the combination of ue-Category-v1170 (= CAT 9/10) and ue-CategoryDL-r12 (= CAT 13), but is also a more general issue that might affect how we can add new categories or combination of categories in the future.
Observation A-3: In spite of current signaling structure, due to the lack of explicit clarification it may be risky of backward compatibility that an existing eNB not being upgraded to support simultaneous reporting may reject the UE reporting of CAT 13 and CAT 9/10 simultaneously depending on their implementation.
Since it is not clear yet from the specification point of view that the current signaling structure can offer the possibility to report both CAT 13 and CAT9/10, a clarification shall be captured to ensure reporting both CAT13 and CAT9/10 is valid.
Observation A-4: It is not clear yet from the specification point of view that the current signaling structure can offer the possibility to report both CAT13 and CAT9/10. Thus, a clarification shall be captured to ensure that reporting both CAT13 and CAT 9/10 is valid.

Option B: introducing a new field to report the support of two UE categories. 

This approach add a new field ue-SimCAT13DL-v12xx to indicate the simultaneous support of CAT 9/10 and CAT 13 for the UE indicating CAT 9/10 in ue-CategoryDL-v1170. To enable report of both DL categories in Rel-12, as per the RAN agreements, the only way without backward compatibility issues (for eNB based on Rel-11 and below and for eNB based on Rel-12 not being upgraded yet) would be to introduce the new field from Rel-12. 
Depending on UL category that the UE supports, the following cases can be indicated by using the new field. 

Example 1 (UL 50/100Mbps = legacy CAT 9/10) 

: 

                ue-Category-v1170 = CAT 9/10

                ue-SimCAT13DL-v12xx = supported (new field added to ASN.1)
                ue-CategoryDL-r12= absent






  ue-CategoryUL-r12 = absent

Example 2: (UL 75/150Mbps = UL CAT5/13)
ue-Category-v1170 = CAT 9/10
ue-SimCAT13DL-v12xx = supported (new field added to ASN.1)
                 ue-CategoryDL-r12= CAT 9/10





   ue-CategoryUL-r12 = CAT 5/13

This option is quite clear and straightforward compared to option A, but it needs to introduce a new ASN.1 signaling accordingly. 
Observation B-1: Option B is quite clear and straightforward compared to Option A, but it needs to introduce a new ASN.1 signaling accordingly. Also, Option B has no backward compatibility issues for eNB based on Rel-11 and below and for eNB based on Rel-12 not being upgraded yet.
Proposal: RAN2 should discuss which option is more desirable to support Rel-12 UE supporting all UE radio access capability parameters for both Cat.9/10 and Cat.13 can report both Cat.9/10 and Cat.13. 
3      Conclusion

In this document, we discussed two potential options to support RAN plenary agreement that the UE can indicate report both CAT 9/10 and CAT 13. 
Based on discussion and observations in Section 2, the followings are our observations for each option. 

· Option A: using existing UE category fields.

· Observation A-1: from ASN.1 point of view, the UE can indicate both ue-Category-v1170 (= CAT 9/10) and ue-CategoryDL-r12 (= CAT 13) simultaneously. 

· 

 REF ob1 \h 
 \* MERGEFORMAT 
Observation A-1: from ASN.1 point of view, the UE can indicate both ue-Category-v1170 (= CAT 9/10) and ue-CategoryDL-r12 (= CAT 13) simultaneously. 

· 

 REF ob2 \h 
 \* MERGEFORMAT 
Observation A-2: Reporting both ue-Category-v1170 (= CAT 9/10) and ue-CategoryDL-r12 (= CAT 13) is not included in combinations of UE categories that a UE can indicate. However, it is not explicitly excluded that a UE could report this combination.

· 

 REF ob3 \h 
 \* MERGEFORMAT 
Observation A-3: In spite of current signaling structure, due to the lack of explicit clarification it may be risky of backward compatibility that an existing eNB not being upgraded to support simultaneous reporting may reject the UE reporting of CAT 13 and CAT 9/10 simultaneously depending on their implementation.

· 

 REF ob4 \h 
 \* MERGEFORMAT 
Observation A-4: It is not clear yet from the specification point of view that the current signaling structure can offer the possibility to report both CAT13 and CAT9/10. Thus, a clarification shall be captured to ensure that reporting both CAT13 and CAT 9/10 is valid.

· Option B: introducing a new field to report the support of two UE categories. 

· Observation B-1: Option B is quite clear and straightforward compared to Option A, but it needs to introduce a new ASN.1 signaling accordingly. Also, Option B has no backward compatibility issues for eNB based on Rel-11 and below and for eNB based on Rel-12 not being upgraded yet.


We propose that RAN2 should discuss which option is more desirable to support Rel-12 UE supporting all UE radio access capability parameters for both Cat.9/10 and Cat.13 can report both Cat.9/10 and Cat.13.
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