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1.
Introduction
There have been a number of contributions to RAN WGs related to half duplex operation [1][2][3][4]. There is some agreement in RAN1[5] that the support of half duplex operation may be band specific, although there is some ambiguity concerning what this actually means:
· does a specific band only support half duplex operation?

· does a specific band support half duplex operation and full duplex operation?

The current text of 36.300 is also unclear.  In Section 5.1.1 we have the statement: 

“In the case of FDD, operation with half duplex from a UE point of view is supported”

and in “Annex G (informative): Guidline for E-UTRAN UE capabilities” we have statements:
“For instance, half-duplex UEs form a specific category that may be band specific. 
NOTE:
the support of half-duplex UEs is mandatory for the eNB where such a category is allowed in the frequency band supported by the eNB.”
In 36.331 support for half duplex can be indicated as a UE capability via a Boolean in the ASN.1.  It is assumed that false signals “only full duplex is supported (half duplex is not supported in any band)”.  However there is ambiguity whether true signals 
· Only half duplex is supported (for all bands)
· Half duplex in addition to full duplex is supported (for all bands)
· Only half duplex is supported in bands designated as “half-duplex” whilst only full duplex is supported in bands designated as “non-half-duplex”

· Etc..

Similarly 36.306 is also ambiguous since Section 4.3.4.3 {Support for half-duplex FDD (FFS)} contains only the statement

“This parameter defines whether the UE supports half duplex FDD.”

  The interpretation of the parameter, in any band-specific context does not seem to have been considered.
2. Discussion
Full duplex operation implies simultaneous transmit and receive (i.e. operation of transmit and receive at the same time. Half duplex implies operation of transmit and receive at different times.
A UE which is capable of full duplex operation in a band would also be capable of half duplex operation in that band (this can be achieved via suitable scheduling).
Assuming that half-duplex operation is intended to be band specific (e.g. defined by RAN4), there seem to be 2 main options:

1. A base station operating in a half-duplex-designated band will always perform suitable scheduling such that no UEs are required to transmit and receive at the same time.  In this case  no specific UE or eNB capability signalling is required relating to half duplex operation.  Note that this precludes a system operating in a half-duplex designated band from exploiting user-rate benefits should terminals with full duplex capability become technologically feasible in the future.
2. A base station operating in a half-duplex-designated band supportsboth half duplex and full UE duplex operation.  In this case a specific UE capability indicating whether or not the UE is capable of operating full duplex in the band is needed (Note: A UE capable of operating full duplex in one band may not necessarily be able to operate full duplex in another where the duplex spacing may be less).
Option 1 ensures that eNB scheduling implementation is simple and avoids the need for specific signalling associated with full duplex/half duplex operation. It is however somewhat restrictive since it does not enable future improvements in full duplex implementation to be taken into account.

Option 2 allows for more flexibility enabling

· half duplex operation in a band with respect to all UEs only

· both half duplex and full duplex operation in a band depending on UE capabilities
Note however that it may be more appropriate to have a Boolean indicating full duplex capability in half-duplex-designated bands (rather than half-duplex capability) since a full duplex UE can always operate as half-duplex if scheduled in the appropriate manner whereas the converse is not true (a half-duplex UE can never support full duplex operation).
3. Proposal
RAN WG2 is requested to discuss and agree principles of half duplex operation including an appropriate UE capability parameter and related signalling.  It is also suggested that a liaison is sent to RAN4 regarding the band-specific nature of the duplex capability. (a draft liaison is provided).
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1.
Introduction/Discussion

RAN2 has discussed some issues relating to half-duplex operation and understands that the intention is to support half-duplex on a band specific basis. RAN2 understands this to mean that both full-duplex and half-duplex operation shall be supported in a band designated to support half-duplex operation rather than meaning support of half-duplex operation only. RAN2 assumes that if a UE supports operation in a band designated to support half duplex operation then it is required to indicate whether or not it is capable of full-duplex operation or half-duplex operation only in the band.
2.
Actions

RAN2 kindly asks RAN4 to indicate if RAN2’s understanding and assumption is correct and to provide it with any appropriate additional information.  RAN2 would further like to understand whether RAN4 envisages that UEs supporting or not-supporting half-duplex do so for all half-duplex-designated bands, or whether half duplex support should be signalled on a per-band basis.
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