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1 Introduction
This is the report of the following email discussion:
[103bis#21][NR] SupportedbandListNR (Ericsson)
	Progress discussion of SupportedbandListNR from R2-1814570
	Intended outcome: CR submitted to next meeting
	Deadline:  Thursday 2018-11-01

In RAN2#103bis, this topic was discussed and the following was noted:
R2-1814571	Clarification on SupportedbandListNR	Ericsson	CR	Rel-15	36.331	15.3.0	3618	-	F	NR_newRAT-Core
-	Qualcomm think in the past this capability also included the need for gaps which we don’t yet have to EN-DC. Do we need to keep it applicable for EN-DC for future compatibility when need for gaps is added.
-	Intel think if the network asked for filtered bands in the MRDC list then the network wouldn't know the UE supports other NR bands. 
-	Samsung think this was intentionally added for EN-DC.
-	Nokia think the LTE MN uses this list and the list of bands supported by the SN to select which bands to filter in the capability enquiry.
· =>	Offline discussion to conclude (Offline discussion 50, Ericsson)

During the offline, this discussion document was created and distributed, but there was only input from Qualcomm and Nokia (included below). Other companies wanted to check offline before submitting their input, thus it was agreed to continue the discussion in email discussion. During verbal offline in RAN2#103bis, it was also noted that SupportedbandListNR was added for EN-DC before the UE-MRDC-Capability container was agreed. With band combination information now included in UE-MRDC-Capability container, the network can determine the bands supported by the UE for EN-DC operation, and there is no need to list them also in SupportedbandListNR. Thus, SupportedbandListNR can be used for the supported SA bands, so that legacy eNB does not need to look into the NR capability container to retrieve this information.
2 Discussion
The reason for the CRs  is that it is currently not clear whether the bands listed in SupportedbandListNR are supported for EN-DC operation, SA operation or both, for a UE that supports both NR SA and EN-DC. As a first step in the discussion, let’s seek agreement on this aspect, regardless of what the clarification is.
Question 1: Do companies agree that the field description of SupportedbandListNR needs to be updated to state whether the listed bands are supported for EN-DC operation, SA operation or both?
	Company
	Yes/No?
	Comments 

	Ericsson
	Yes
	Currently it is not clear

	Qualcomm Incorporated
	Yes
	

	Nokia
	Yes
	At least in our view this list was comprehensively supposed to report “all” the bands supported by the UE for NR. Unfortunately, the discussions have been “lost in translation”.
But we must clarify this point in the specifications.

	NTT DOCOMO
	Yes
	

	Huawei
	Yes
	Need clarification.

	Samsung
	Yes
	



Rapporteur summary: All responding companies agreed that the field description of SupportedbandListNR needs to be updated to state whether the listed bands are supported for EN-DC operation, SA operation or both.
[bookmark: _Toc528864242]The field description of SupportedbandListNR needs to be updated to state whether the listed bands are supported for EN-DC operation, SA operation or both.

If the answer to question 1 is yes, the next question is whether from UE implementation point of view the network can always assume that all NR bands supported by the UE are always supported for both SA and EN-DC operation. If this is the case, then we can just clarify this in the field description, i.e. that all the NR bands listed in SupportedbandListNR are supported by the UE for both NR SA and EN-DC operation. If this is the case, then we do not need to go into question 3.
[bookmark: _Hlk528862986]Question 2: Can the network assume that each NR band listed in SupportedbandListNR is supported by the UE for both NR SA and EN-DC operation?
	Company
	Yes/No?
	Comments 

	Ericsson
	??
	This question is mainly for UE vendors to answer

	Qualcomm Incorporated
	No
	If the expectation is that SupportedbandListNR is supposed to include all NR bands used for EN-DC, it is not guaranteed that the UE supports NR standalone operation in all the bands.

	Nokia
	Yes
	At least RAN4 hasn’t informed us if a NR band is specific to SA or NSA.

	Huawei
	No
	Regarding UE capability, we don’t see the restriction that all NR bands are always supported for both SA and EN-DC, e.g. there may exist some NR bands supported for NR SA but not supported for EN-DC due to coexistence issue with LTE bands.

	Samsung
	No
	We assume NR bands listed in SupportedbandListNR can be supported for both NR SA and EN DC most of cases; however, it would be safer to not rely on the expectation and provide means to handle it when they are different.

	
	
	

	
	
	



Rapporteur summary: Majority of responding companies and all responding UE/chipset vendors agreed that network cannot assume that each NR band listed in SupportedbandListNR is supported by the UE for both NR SA and EN-DC operation.
[bookmark: _Toc528864243]The network cannot assume that each NR band listed in SupportedbandListNR is supported by the UE for both NR SA and EN-DC operation.

If the answer to question 1 is yes and question 2 is no, the next step is to discuss what bands that should be included in SupportedbandListNR. There seems to be two feasible options:
1. Bands supported for SA operation
0. [Ericsson] As explained in or CR, with this option the network can use SupportedBandListNR to determine in which bands to configure B1 measurement to trigger IRAT handover to NR, and does not have to interpret the NR capabilities further. In order to setup B1 measurements to trigger EN-DC setup, the network anyway has to read the band combinations supported by the UE for EN-DC operation from the UE-MRDC-Capabilities container in order determine which NR bands to setup for EN-DC operation.
0. [Ericsson] Intel commented that if the network asked for filtered bands in the MRDC list then the network wouldn't know the UE supports other NR bands. But, the filtering is decided by the network, based on the bands it supports and is interested in.
0. Companies are invited to include further aspects for or against to consider for this option here
1. Bands supported for SA and EN-DC operation
1. [Ericsson] With this option, UE would include all its supported NR bands, either for NR SA or EN-DC operation. This means that the network has no notion of which carriers are supported for SA operation and will need to look into UE-NR-Capability to determine the supported NR bands from supportedBandListNR.
1. [Ericsson] Samsung commented that SupportedbandListNR was intentionally added for EN-DC, though the motivation for this is unclear. The network needs anyway to request and look into the UE-MRDC-Capabilities in order to determine the supported EN-DC band combinations of the UE and from this determine on which bands to setup B1 measurements to trigger EN-DC setup.
1. [Ericsson] Qualcomm commented that in the past, SupportedbandList also included the need for gaps which we don’t yet have to EN-DC. Do we need to keep it applicable for EN-DC for future compatibility when need for gaps is added?
1. [Ericsson] Nokia commented that the network would use the SupportedbandListNR and the list of bands supported by the SN to select which bands to filter in the capability enquiry. However, we think the bands supported by the SN alone should be sufficient to set the filter in the UE capability enquiry.
1. Companies are invited to include further aspects for or against to consider for this option here

Question 3: Which option is preferred by companies?
	Company
	Option 1/2
	Comments 

	Ericsson
	Option 1
	

	Qualcomm Incorporated
	Option 1
	

	Nokia
	
	In our view, the network uses the information in SupportedBandListNR to retrieve MR-DC capability container from the UE (basically sending to the UE a list of M LTE bands and a list of N NR bands). The UE sends the EN-DC specific BC’s that it supports and the network can use that information to perform SgNB addition.

	NTT DOCOMO
	Option 1
	

	Huawei
	Option 1
	Agree that SupportedBandListNR is used for measurement, and EN-DC bands information can be obtained from UE-MRDC-Capabilities container.

	Samsung
	Option 1
	



Rapporteur summary: 6 out of 7 responding companies agreed that Option 1 is preferred, i.e. SupportedbandListNR lists bands supported for SA operation.

[bookmark: _Toc528864245]SupportedbandListNR includes the bands supported by the UE for SA operation.

The intended outcome of the email discussion is to have CR submitted to next meeting, RAN2#104 in Spokane. In this case, it is two CRs, as changes are needed in both 38.306 [1] and 38.331 [2]. The draft CRs, same as submitted to RAN2#013bis are attached in this email discussion call. The draft CRs are outlined according to Option 1. Since there is only little time until email discussion deadline, the next question is conditional to question 3, so if the conclusion is option 1, are the CRs ok, or are there anything to change in them? In case the conclusion in question 3 is Option 2, we will update the CRs accordingly and try to have a short email review before the submission deadline.
Question 4: Assuming the conclusion in question 3 is option 1, can the referred CRs [1][2] be approved. Please add possible comments/update proposals to the CRs in the comment field?
	Company
	Yes/No
	Comments 

	Nokia
	No
	In Nokia’s understanding of how the RAN4 specifications are written, the CRs are incorrect. Our understanding is that the field “shall” contain all the NR bands that the UE supports in either FR1 or FR2. As we mentioned earlier, there is nothing in the 38.103-3 which calls for such a clarification especially as the text reads in section 5.2 in TS 38.101-3:

NR is designed to operate in FR1 operating bands defined in TS 38.101-1 [2] and FR2 operating bands defined in TS 38.101-2 [3]. E-UTRA is designed to operate in operating bands defined in TS 36.101 [4].

Then another (minor) thing we spotted is that the CRs are produced for TS 38.331 and TS 38.306 whereas the issue was meant for E-UTRAN.

If companies still desire to signal the NR bands the UE supports for SA operation v/s EN-DC, we think it would be cleaner to add another list and have flags like how the LTE specifications currently do.

	Ericsson
	Yes
	The reference to 38.101 mentioned above just mentions NR operation in general, not distinguishing between SA and EN-DC operation. However, from Qualcomms response to question 2, it is clear that UEs may not support SA and EN-DC operation on all supported NR bands. Thus, we do think it is good to clarify this, and preferably in the EUTRA capabilities, so that eNB does not have to look into NR capabilities, unless the goal is to setup EN-DC, in which case the eNB anyway needs to be able to read at least UE-MRDC-Capability container. 
It would also be possible to add a new list in EUTRA capabilities to list bands supported by the UE for handover or redirect to NR SA operation, but since the already existing supportedbandListNR can also be used for the same purpose, we think it is a better solution to reuse this, if possible.

Thanks Amaanat for spotting the typo in the file names of the CRs, they are indeed for 36 series, not 38. But it was just a typo in the file name, and the actual CRs and cover pages are correctly written towards 36.306 and 36.331. We will change the file names before possible submission.

	Huawei
	Yes
	Seems OK.

	Qualcomm Incorporated
	Yes, conditionally.
	The CRs look good. We want to point out however that the EN-DC UE based on the September version of the specification may include the SupportedBandListNR, and we assume that the network is capable of handling such UE behaviour. This would also mean that the inclusion of SupportedBandListNR does not necessarily indicate the support for NR standalone operation and we should introduce the additional UE capability to explicitly indicate the support for NR standalone as proposed in R2-1813978, in the last meeting.

	Samsung
	Yes
	The actual changes in both CRs look fine. We also agree that UE capability bit is beneficial



Rapporteur summary: 4 out of 5 responding companies agree to the referred CRs. 
[bookmark: _Toc528864246]RAN2 to agree the referred CRs in R2-1817527 and R2-1817528.

3 References
[bookmark: _Ref528067102]R2-1817527, Clarification on SupportedbandListNR	Ericsson	CR	Rel-15	36.306	15.3.0
[bookmark: _Ref528067104]R2-1817528, Clarification on SupportedbandListNR	Ericsson	CR	Rel-15	36.331	15.3.0
4 Conclusions	
Thanks to all companies participating in the email discussion. Based on the discussion in section 2, we can make the following observations: 

Observation 1	The field description of SupportedbandListNR needs to be updated to state whether the listed bands are supported for EN-DC operation, SA operation or both.
Observation 2	The network cannot assume that each NR band listed in SupportedbandListNR is supported by the UE for both NR SA and EN-DC operation.

Based on the discussion in section 2, the following proposals are made:
Proposal 1	SupportedbandListNR includes the bands supported by the UE for SA operation.
Proposal 2	RAN2 to agree the referred CRs in R2-1817527 and R2-1817528.

