3GPP TSG-RAN WG4 Meeting #81 
R4-1609095
Reno, Nevada, 14-18 Nov 2016
Agenda item:
8.21.3
Source: 
Intel Corporation
Title: 
On SRS switching and measurement gap 
Document for:
Discussion
1. Introduction
In last RAN4 meeting, some discussion were taken on measurement gap and SRS switching in [1], but no consensus was made on this issue. There are mainly two kinds of gaps in current systems: network configured gap and autonomous gap. The impact on gap based measurement from SRS switching might be quite different due to different kinds of gaps. It is necessary to dig deeper to see if any change shall be made to current spec.
In this contributions, we analyse the gap based measurement together with SRS switching based on the latest RAN1 conclusions. 
2. Discussion on SRS switching and gap
NW configured gap

The SRS transmission is configured by NW, no matter periodic-SRS or aperiodic-SRS. Some agreement in RAN1 is duplicated as below. Based on the RAN1 conclusions, it is obvious that all the SRS transmissions here are scheduled by eNB by using DCI, and that is, eNB is aware of the SRS transmission timing at UE side.
	<RAN1 #85>
Agreement:
· Aperiodic SRS on a CC without PUSCH is supported for SRS carrier-based switching

· Details FFS

· Periodic SRS on a CC without PUSCH is supported for SRS carrier-based switching

· Details FFS


· Strive for minimizing additional complexity (w.r.t. A-SRS), if any, and additional specification impact for supporting P-SRS

<RAN1 #86>
Agreements:

· For A-SRS, trigger is carried in:

· DL scheduling DCI and group DCI

· Group DCI is only used for SRS-only CC without PUSCH

· In addition to all existing parameter configurations

· In case the UE supports multiple switching-from CCs, selected by

· Option 1: rule(s) defined

· Option 2: RRC configuration

<RAN1 #86bis>

Agreement: 

· Switching-from CC for a PUSCH-less CC

· Option 1: rule(s) defined

· E.g., descending order of CC index, but a CC with higher index may be more tightly coupled with the PCell 

· Option 2: RRC configuration 

· Agreed on option 2.

Note:

· UE is not expected to switch to a deactivated CC.

· For dual connectivity case, only switching within a cell group (MCG or SCG).

· SRS

· Through RRC configuration, allow SRS transmissions on more than 2 UpPTS symbols in the same subframe for the same UE, for A-SRS and P-SRS

· On the same CC or multiple CCs

· Allow more than one SRS configurations for the subframe, for A-SRS and P-SRS

· Reuse existing SRS configurations (1 or 2 UpPTS symbols per SRS configuration)


On the other hand, gap is configured by eNB for inter-frequency measurement at UE, and eNB will also consider the DL/UL scheduling when it configures the measurement gap for the target UE. Even the inter-frequency measurement is requested by other entity(e.g. E-SMLC requested inter-frequency RSTD measurement via LPP), UE will also report this request to the eNB to ask eNB for a measurement gap configuration.
So since eNB can decides both the SRS transmission timing and measurement gap, it is feasible for eNB to coordinate between SRS transmission and gap, and no requirement on UE side shall be impacted in this case.

Proposal1: No inter-frequency measurement/identification requirement of UE will be impacted if both measurement gap and SRS transmission is configured.
Autonomous gap

In TS36.331, some UE behaviors of autonomous gap are mentioned,
	4>
perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using available idle periods or using autonomous gaps as necessary;

NOTE 1:
If autonomous gaps are used to perform measurements, the UE is allowed to temporarily abort communication with all serving cell(s), i.e. create autonomous gaps to perform the corresponding measurements within the limits specified in TS 36.133 [16]. Otherwise, the UE only supports the measurements with the purpose set to reportCGI only if E-UTRAN has provided sufficient idle periods


In this case, different from configured by eNB, UE can temporarily abort serving cell connection by itself without informing eNB, and that means eNB is not aware when UE will start the autonomous gap and abort serving cell connections. If eNB still want to configure SRS transmission for the UE who’s working on CGI reading with autonomous gap, it might introduce some issues. eNB cannot coordinate the SRS transmission from autonomous gap, and therefore it will be up to UE implementation on how to handle SRS transmission and autonomous gap. There are two possible cases: (1) UE prioritizes SRS transmission, and (2) UE prioritizes autonomous gap based measurement. We prefer to take option 1 since eNB’s configuration always shall be the first priority thing to handle to maximize the UE traffic rate and network capacity. In TS36.133 there is CGI reading requirement which will use the autonomous gap. Even if considering diverse UE implementations, we still could assume the worst case for the CGI reading requirements in TS36.133. Thus, the current requirement of CGI reading needs revised for the SRS carrier based switching scenario, e.g. additional margin shall be added into the current CGI reading time delay.
Proposal 2: The current requirement of CGI reading with autonomous gap needs revised for the SRS carrier based switching scenario.

One example of test proposal is as below,
------------------------------------------------------------text proposal--------------------------------------------------------------------

8.1.2.3.7
E-UTRAN TDD-TDD inter frequency measurements with autonomous gaps

8.1.2.3.7.1
Identification of a new CGI of E-UTRA TDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and report the CGI when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gaps in both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of TS 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX or eDRX_CONN is used or not, or whether SCell(s) are configured or not, the UE shall be able to identify a new CGI of E-UTRA cell within:
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Where

Tbasic_identify_CGI, inter = 150 ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI of E-UTRA  cell is defined, provided that the E-UTRA cell has been already identified by the UE.
Tmargin_inter = x ms. This is the time delay caused by SRS carrier based switching and SRS transmission on SRS-only component carrier without PUSCH if UE is configured to transmit SRS on SRS-only component carrier without PUSCH. Otherwise, if no SRS transmission is configured on SRS-only component carrier without PUSCH, Tmargin_inter = 0 ms.
A cell shall be considered identifiable following conditions are fulfilled:

-
RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.4 for a corresponding Band.
The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [5].

------------------------------------------------------end of text proposal-----------------------------------------------------------------
3. Conclusions

In this paper, we analyse the gap based measurement together with SRS switching based on the latest RAN1 conclusions, two proposals are drawn as below,
Proposal1: No inter-frequency measurement/identification requirement of UE will be impacted if both measurement gap and SRS transmission is configured.

Proposal 2: The current requirement of CGI reading with autonomous gap needs revised for the SRS carrier based switching scenario.
An example text proposal is also provided.
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