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Introduction
During RAN#71, a new WI has been approved to introduce SRS carrier based switching for LTE [1]. The objectives of the core part of the WI include the following:
[bookmark: OLE_LINK7]The WI is to specify enhancements for networks operating with CA. The objectives of the WI are:
· [bookmark: OLE_LINK10]To support SRS switching to and between TDD component carrier(s), where the component carriers available for SRS transmission correspond to the component carriers available for carrier aggregation of PDSCH, while the UE has fewer component carriers available for carrier aggregation of PUSCH [RAN1, RAN2, RAN4]
· Corresponding UE and eNB core requirements [RAN4].
In this contribution, based on the above objective, we describe the possible scenarios where SRS carrier based switching can be used. 
Scenarios 
A number of issues related to switching scenario are discussed in this section.
Switching in carrier aggregation scenario
As stipulated in the WID, the SRS carrier based switching is only being considered for carrier aggregation scenario in this WI. 
We have a typical arrangement with 5DL CA and 2UL (or more UL) CA transmission in Figure 1. This example shows a 5DL CA together with 2 UL CA, where one UL is fixed in the Pcell and the SRS switching is done on one of the SCells. So, at any point of time, it’s a 2UL CA combination. The same example scenario an also be shown with other numbers aggregated CCs in DL and UL respectively. 
[image: ]
[bookmark: _Ref449616840]Figure 1 An example configuration with 5DL CA and 2 UL CA for SRS carrier based switching
Since the above DL and UL CA combinations can have all FDD carriers, or all TDD carriers, or joint FDD and TDD carriers. In case of all FDD carriers, there are no TDD carriers to switch to for SRS transmission. In case of both TDD-TDD and TDD-FDD joint transmissions, the SRS switching can happen between TDD carriers. Thus we propose the following:  
Proposal-1: Consider both TDD-TDD and FDD-TDD CA scenarios for SRS carrier based switching in this WI. 
In case of FDD-TDD combinations, the FDD cell can be in low band and TDD band can be in high/higher band. Some example cases are shown in the table below for a different CA combination scenario:
	CA capability
	CA type
	Pcell
	Scells
	

	5DL/2UL
	TDD-TDD
	TDD
	TDD
	

	5DL/2UL
	TDD-FDD
	TDD
	FDD
	4 TDD cells including the PCell can switch in between for SRS transmissions;
If PCell switching is not allowed, then no SRS switching can be done here.

	5DL/2UL
	TDD-FDD
	FDD
	TDD
	4 TDD Scells can switch in between for SRS transmissions

	5DL/3UL
	TDD-FDD
	TDD
	FDD
	4 TDD cells including the PCell can switch in between for SRS transmissions, when at most two TDD carriers can transmit SRS at any time instance;
If PCell switching is not allowed, then SRS switching can be done on one carrier only between 3 remaining TDD carriers.

	5DL/3UL
	TDD-FDD
	FDD
	TDD
	4 TDD Scells can switch in between for SRS transmissions, when at most two TDD carriers can transmit SRS at any time instance



It is worth noting that, support for both FS2 and FS3 need to be ensured for SRS carrier based switching. There are many UL CA combinations involving FDD-TDD and TDD-TDD combinations, where TDD carriers use FS2 based TDD configurations. In addition to this, currently, we are defining UL CA involving band 46 which includes TDD carriers operating in FS3 mode. Thus, RAN4 should keep in mind to support bothof these two frame structures while defining requirements in RAN4.
Observation-1: Support for both FS2 and FS3 should be ensured for SRS carrier based switching.
Inter-band and/or intra-band cases
In Figure 1, the carriers, i.e. CCy, CCz, CCu and CCv, can be in different band. For example, CCy can be in any band below 1GHz, CCz can be in any band around 2GHz and CCu can be any band in 3.5GHz. This can require the UE to re-adjust VCO, or switch to a new antenna, which could introduce higher switching time. 
It is also worth mentioning here that, there may be different power control levels for different carriers depending on the spectrum. Also, depending on requirements at different bands, A-MPR can be different between carriers. 
Proposal-2: Both inter-band and intra-band cases and mixtures of these two cases for TDD-TDD and FDD-TDD can be considered for this WI.
Conclusion
In this paper, we briefly describe the possible scenarios for SRS carrier based switching. Based on the discussions, we proposed the following:
Proposal-1: Consider both TDD-TDD and FDD-TDD CA scenarios for SRS carrier based switching in this WI. 
Proposal-2: Both inter-band and intra-band cases and mixtures of these two cases for TDD-TDD and FDD-TDD can be considered for this WI.
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