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1 Issue #1: Simultaneous antenna and carrier switching
Current specification allows for jointly switching antennas and carriers. When performing carrier switching, the RF front-end of the UE is reconfigured to a different band combination. For example, consider a UE operating with a ‘baseline’ band combination B1/B2/B3/B4, where B1 and B2 have uplink and B3/B4 are DL-only carriers. The UE is configured to switch SRS from B2 to B3, and at the same time B3 is configured with antenna switching.
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Since the capability for SRS antenna switching is per band of band combination, and only present for those bands that have uplink, the UE will not include capability for antenna switching for B3 in band combination (B1U/B2U/B3/B4). But, since the UE is capable of operating with the temporary target band combo B1U/B2/B3U/B4, the eNB can use the value signalled for that band combination to determine the SRS antenna switching parameters.

For the (corner) case where the UE does not signal support of band combination B1U/B2/B3U/B4, the eNB shall assume that the UE does not support antenna switching in this case.

Proposal 1: When operating with SRS carrier switching, the antenna switching capability is the one for the switched band combination.

- If the UE does not indicate support for the switched band combination, eNB shall assume that the UE does not support antenna switching in that band combination.

We propose to describe the behaviour above in TS 36.331 as follows:
<Begin TP, TS 36.331>
	txAntennaSwitchDL, txAntennaSwitchUL

The presence of txAntennaSwitchUL indicates the UE supports transmit antenna selection for this UL band in the band combination as described in TS 36.213 [23, 8.2 and 8.7].

The field txAntennaSwitchDL indicates the entry number of the first-listed band with UL in the band combination that affects this DL. The field txAntennaSwitchUL indicates the entry number of the first-listed band with UL in the band combination that switches together with this UL. Value 1 means first entry, value 2 means second entry and so on. All DL and UL that switch together indicate the same entry number.
For the case of carrier switching, the antenna switching capability for the target carrier configuration shall be derived as follows:

For UE configured with a set of component carriers belonging to band combination Cbaseline= {b1(1),…,bx(1),…,by(0),…}, where “1/0” denotes whether the corresponding band has an uplink, if a component carrier in by is to be switched to a component carrier in bx (according to srs-SwitchFromServCellIndex), E-UTRAN derives the antenna switching capability based on band combination Ctarget={b1(1),…,bx(0),…,by(1),…}. If the UE does not indicate support of the band combination Ctarget, the UE does not support antenna switching in Ctarget.


<End TP>
Proposal 2: Endorse TP for TS 36.331 from RAN1 perspective, and send LS to RAN2 to implement it.
2 Issue #2: “Beyond UL CA capability”
In the following two parts of TS 36.213 (Clause 8.2) the uplink CA capability of the UE is mentioned in relationship with SRS carrier switching:
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In our view, the sentence is intended to mean the following: imagine that the UE is configured with band combination B1U/B2U/B3/B4 (where “U” in the corresponding band means that there is uplink in that band). The UE supports switching B1->B3 and B2->B4. Also, assume the UE supports the following band combinations:
1. B1U/B2U/B3U/B4

2. B1/B2/B3U/B4U

Then, what the “beyond the indicated UL CA capability” means is:

· For band combo 1, if the UE is configured with switching between B1 and B3, the UE is allowed to interrupt B1 (even when B1U/B2U/B3U/B4 is within the UL CA capability), i.e., the source is always allowed to be interrupted when switching. Thus, we propose to delete the “beyond its UL CA capability” from the first text. Note that there was some discussion during the work item of whether to allow this simultaneous transmission, but in the end was not pursue due to limitations in some markets (e.g. Japan regulation on emissions for certain band combinations)

· For band combo 2, the UE can be configured to simultaneously switch (e.g. in the same subframe) B1->B3, B2->B4. If this band combination was not signalled, the UE is not expected to be configured with simultaneous switching (i.e., the two switches would have been to be TDM’d). Although the current text in the specification refers only to type 1 triggered SRS transmission, it should also apply to type 0 SRS transmission. 

Thus, we propose the following change to TS 36.213 in line with the reasoning above:

<Begin TP, 36.213>
The following prioritization rules shall be applied in case of collision between a transmission of SRS over serving cell d and transmission of a physical signal/channel over a serving cell in set S(d):
-
If PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/PTI/CRI and/or PRACH on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, then the UE shall not transmit SRS. Otherwise,

-
if PUSCH transmission carrying aperiodic CSI on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in serving cell d, and if the SRS transmission is a type 0 SRS transmission, then the UE shall not transmit the type 0 SRS. Otherwise,

-
if PUSCH transmission on a serving cell in set S(d) overlaps in more than one symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in serving cell d, then the UE shall drop the PUSCH transmission. If PUCCH/SRS transmission on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, the UE shall drop the PUCCH/SRS transmission.

<Unchanged parts are omitted>

A UE configured for type 1 or type 0 triggered SRS transmission and more than one TDD serving cell without PUSCH/PUCCH transmission is not expected to receive type 1 or type 0 SRS triggering events that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-EUTRA-Capability [12].
<End TP, TS 36.213>
Proposal 3: Endorse TP for TS 36.213.
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The following prioritization rules shall be applied when transmitting SRS over serving cell d when the simultaneous transmission of SRS and other signal/channel would result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-EUTRA-Capability [12]:


-	If PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/PTI/CRI and/or PRACH on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, then the UE shall not transmit SRS. Otherwise,


-	if PUSCH transmission carrying aperiodic CSI on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in serving cell d, and if the SRS transmission is a type 0 SRS transmission, then the UE shall not transmit the type 0 SRS. Otherwise,


-	if PUSCH transmission on a serving cell in set S(d) overlaps in more than one symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in serving cell d, then the UE shall drop the PUSCH transmission. If PUCCH/SRS transmission on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, the UE shall drop the PUCCH/SRS transmission.


[…]


A UE configured for type 1 triggered SRS transmission and more than one TDD serving cell without PUSCH/PUCCH transmission is not expected to receive type 1 SRS triggering events that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-EUTRA-Capability [12].
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