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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, RAN1 should discuss which one of the following applies:

- Alt1: the eNB shall assume that the UE does not support antenna switching in this case.

- Alt2: the UE does not support carrier switching in that 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

 the UE does not support carrier switching in that case.
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),…}.


<End TP>
Proposal 2: Endorse TP for TS 36.331 from RAN1 perspective, and send LS to RAN2 to implement it.
1.1 RF simplified diagram - example
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Figure 1 RF diagram
In Figure 1 we show an example of RF diagram to explain why it is needed to have the capability interpreted as “switched band combination”. Consider the following example:

- UE is configured with ‘baseline’ band combination B1/B2.

- Under this configuration, both B1 and B2 support AS, and they are signalled to switch together (since they both go through S2)

- UE is configured to switch B2 ( B4. This carrier switching implies the following:

- Retune LO in Tx Chain 2 to frequency of B4

- Move S1 to route exit to “Tx Filter B4”

- Note that “Tx Filter B2” goes through S1 (and thus can perform AS), but “Tx Filter B4” is connected directly to the antenna.

- Thus, the UE cannot perform antenna switching in B4 while doing carrier switching B2(B4.
2 Summary

In this contribution we discussed the issue of simultaneous antenna and carrier switching. We made the following proposals:

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 the UE does not support carrier switching in that case.




Proposal 2: Endorse TP for TS 36.331 from RAN1 perspective, and send LS to RAN2 to implement it.

Additionally, in Section 1.1 we show an example (with simplified RF diagram) of why this change is needed.

[image: image3.png]












PAGE  
1/2

[image: image1][image: image4.png]B1
B2
B3
B4

D+U

D+U



_1599515093.vsd
Tx Chain 1


Tx Chain 2


Tx Filter B1


Tx Filter B2



