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1	Introduction
In the most recent working group meetings, both RAN2 and RAN4 discussed how to address the n77 band.
Based on the outcome of the working group meetings, we are in this contribution proposing to approve CRs for a new capability bit + new NS value.
[bookmark: _Ref178064866]2	Discussion
2.1	Problem description
The n77 band consists of two parts: the C-band at 3700-3980 MHz and the so call "DoD-band" at 3450-3550 MHz. In US, the FCC defined requirements for the C-band before defining requirements for the DoD-band. That resulted in that there will be legacy UEs which are only certified for the C-band, and new UEs which are certified for both the C-band and the DoD-band.
Legacy n77 UEs are refraining from connecting to cells in the DoD-band since it is not legal for them to use that band due to missing certification. The legacy UEs do this by a software limitation in the UE. New n77 UEs that are certified for the DoD-band can of course connect to cells in the DoD-band.
Without any solution at all, the network cannot distinguish the legacy UEs from the new UEs.[footnoteRef:2] This means that the gNB cannot not know whether a UE that is indicating support for n77 is a legacy UE or new UE. Without this information, the gNB cannot know whether it can do a handover of the UE to a cell in the DoD-band. And a legacy UE would reject such a handover command and do re-establishment, upon which the same thing may happen soon again. Another issue is that the gNB cannot know whether it can configure the UE with an SCell in the DoD-band. Again, a legacy UE would reject such a configuration and perform re-establishment. To address these issues, there is a need for some type indication in UE capability signalling which allows the network to distinguish legacy UEs from new UEs. It has been discussed in the WGs that this signalling could be either an explicit capability bit, or an indicator of a new ("shadow") band. [2:  	One might argue that the gNB could (opportunistically) know that hte UE is a new UE if the UE connects to a cell in the DoD-band. But after a handover that knowledge would be lost and the target would not be able to distinguish them. Note: there is no inter-node signalling for this purpose. ] 

It must be clear from UE capability signalling whether the UE supports the DoD-band.
In addition to legacy and new UEs, there are also "foreign UEs". Foreign UEs that support n77 are not software limited and would connect to cells in the DoD-band. This means the foreign UE may access a cell on the DoD-band but when the network would validate the UE's capabilities it would conclude that the UE does not support any configuration (since the UE does not indicate that it supports the DoD-band itself). The network would then reject the UE. Upon which the UE may soon return and the whole procedure repeats.
To address this there is a need for a way to stop foreign legacy n77 UEs from accessing the DoD-band. 
Foreign legacy n77 UEs (that to not indicate the new capability) should not access the DoD-band.
2.2	What happened in the working groups
In RAN2, after the email discussion summarized in R2-2107935, RAN2 discussed two options for addressing the n77 issue:
-	A new cap signalling + new NS value
-	B new frequency band replace n77 in the US including the DoD part. 

Both these options address the problem as follows:

Option A
This option allows the network to know from the new bit whether the UE supports the DoD-band. And the NS-value ensures that legacy foreign UEs do not access the DoD-band. Option A requires RAN2 CRs adding the new capability signalling, a RAN4 CR to add a new NS value. 

Option B 
This option means that a new ("shadow") band is defined which would be an exact copy of n77 and would, in RAN4 specifications, refer to n77 definitions/requirements. The new band-approach allows the network to know from the band-indicator whether the UE supports the DoD-part of the band since new UEs would indicate support for the new "shadow" band. This solution also ensures that foreign legacy UEs do not access the DoD-band in US since the gNBs would indicate the new band number in cells in the DoD-band, and foreign legacy UE does not support that new band number. Option B requires RAN4 CRs to define the new band (which would be a copy of n77). The new band can be implemented in a release independent manner like all operating bands.

RAN2 did not reach a conclusion whether to adopt Option A or Option B. Instead, RAN2 produced CRs for Option A which were technically endorsed. See LS R2-2109223, and the following CRs:

R2-2109182	Distinguishing support of extended band n77     Nokia, Nokia Shanghai Bell      CR      Rel-16  36.306  16.5.0  1820    1       C       NR_RF_FR1-Core  R2-2107936
R2-2109183	Distinguishing support of extended band n77     Nokia, Nokia Shanghai Bell      CR      Rel-16  36.331  16.5.0  4702    1       C       NR_RF_FR1-Core  R2-2107937
R2-2109184	Distinguishing support of extended band n77     Nokia, Nokia Shanghai Bell      CR      Rel-16  38.306  16.5.0  0615    1       C       NR_RF_FR1-Core  R2-2107938
R2-2109185	Distinguishing support of extended band n77     Nokia, Nokia Shanghai Bell      CR      Rel-16  38.331  16.5.0  2747    1       C       NR_RF_FR1-Core  R2-2107939 
[029] The CRs in R2-2109182, R2-2109183, R2-2109184 and R2-2109185 are technically endorsed (for RP). 

Later the same week, RAN4 agreed that capability bit approach should be adopted (Option A). RAN4 did however not produce any CRs.
2.2	Suggested way forward
To only approve the RAN2 CRs would create a problem. It would result in that there might be UEs which only implement the RAN2 capability bit CRs, but not the RAN4 NS-value CR. That means that a UE which implements the RAN2 CRs (and would set the capability bit to "supported") would not support the associated NS-value. A network node that implements the NS-value CRs, would broadcast the new NS-value in the DoD-band, which would forbid the UE to accessing the cell, even if the UE supports the DoD-band. For this reason, RAN plenary should approve both the RAN2 and RAN4 CRs at the same time and a UE must implement both these CRs.
To avoid that a UE supporting the DoD-band would be blocked from the cells in the DoD-band, the UE must implement not only the capability bit, but also the associated NS-value. Hence: UE that supports the DoD-band in US must implement both the RAN2 and RAN4 CRs.
To ensure that UEs implement both the RAN2 and RAN4 CRs, the field description of the capability bit in the RAN2 CR must state that a UE that indicates the new capability bit shall also support the associated NS-value. Further, the RAN2 and RAN4 CRs should be linked together by using the "Other specs affected"-field.

	extendedBand-n77
This field defines whether the UE supports the band n77 in the US as specified in Note 12 of Table 5.2-1 in TS38.101-1 version 17.3.0 [2]. UE only indicates this capability if it indicates support for the NR band n77. UE that indicates this field shall also support NS value 52 as specified in TS38.101-1 [2].
	UE
	No
	No
	No



It is remarked that this NS value is not used according to its conventional purpose: in this case it is used for solving a RAN2-related problem of network/UE behaviour rather than for indicating an additional spurious emission limit (all n77 compatible UEs already meet the unwanted emission limit for both the DoD- and C-bands).
We believe this topic should be resolved as soon as possible to allow for implementations and deployment of the DoD-band to not be delayed. We therefore have produced the required RAN4 CR for Option A.
We propose:
[bookmark: _Toc81847373]Approve the updated version of the RAN2 technically endorsed CRs for band n77 (in RP-212208, RP-212209, RP-212210, RP-212211) and the corresponding RAN4 CRs (in RP-212212, RP-212213).

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Approve the updated version of the RAN2 technically endorsed CRs for band n77 (in RP-212208, RP-212209, RP-212210, RP-212211) and the corresponding RAN4 CRs (in RP-212212, RP-212213).
 
	4/4	
