Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #100-e	R1-2000942
Online, February 24th – March 6th, 2020

Agenda Item:	6.2.3.1.1
Source:	Ericsson
Title:	Maintenance for additional SRS symbols
Document for:	Discussion, Decision
1	Introduction
In this paper, we address miscellaneous corrections and clarifications needed related to Rel-16 LTE Additional SRS. 
[bookmark: _Ref178064866]2	Discussion
2.1	On number of SRS types
In clause 5.5.3 of TS36.211, two types of SRSs are defined:  Basic SRS and Additional SRS.  However, in clause 8.2 of TS36.213, three types of SRSs are defined: SRS trigger type 0, SRS trigger type 1, and SRS trigger type 2.  Hence, to remove the misalignment with regards to the number of SRS types in these two specifications, we provide a text proposal (TP1) for TS36.211 that removes the terms Basic SRS and Additional SRS.  In place of these two terms, TP1 introduces the three types of SRSs introduced in TS36.213 into 36.211.
[bookmark: _Toc32624081]TS 36.211 introduces two types of SRSs while TS 36.213 introduces 3 types which require alignment of terminology between the two specifications.
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc32624084]Based on observation 1, we propose to agree TP1 for TS 36.211.

-------------------------- Start of proposed TP1 for TS 36.211  ------------------------------------
[bookmark: _Toc454817989][bookmark: _Toc454817981]5.5.1.5	Determining virtual cell identity for sequence generation

The definition of  depends on the type of transmission.
Transmissions associated with PUSCH:


-	 if no value for  is configured by higher layers or if the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, 

-	 otherwise.
Transmissions associated with SPUCCH/PUCCH:


-	 if no value for  is configured by higher layers, 

-	 otherwise.
Basic sSounding reference signals transmissions of types 0 and 1 as defined in 8.2 of [4]:
-	 if the higher-layer parameters nSRS-Identity-Legacy and nSRS-Identity both are configured, where  equals the higher-layer parameter nSRS-Identity
-	 otherwise.
Additional sSounding reference signals transmissions of type 2 as defined in 8.2 of [4]:
-	 if no value for  is configured by the higher-layer parameter nSRS-Identity
-	 otherwise.
----------------------------------------------- Unchanged text omitted -------------------------------------------
5.5.3	Sounding reference signal 
Three types of sounding reference signals can be configured as defined in 8.2 of [4]:  SRS trigger type 0, SRS trigger type 1, and SRS trigger type 2.
Two types of sounding reference signals can be configured:
-	basic sounding reference signal, supporting periodic or aperiodic transmission
-	additional sounding reference signal, supporting aperiodic transmission only
[bookmark: _Toc454817990]5.5.3.1	Sequence generation
5.5.3.1.1	Sequence generation for SRS trigger types 0 and 1 basic SRS





The sounding reference signal sequence  is defined by clause 5.5.1, where  is the sequence-group number defined in clause 5.5.1.3,  is the base sequence number defined in clause 5.5.1.4, and . The cyclic shift  of the sounding reference signal is given as 

,







where  is configured separately for periodic and each configuration of aperiodic sounding by the higher-layer parameters cyclicShift and cyclicShift-ap, respectively, for each UE and  is the number of antenna ports used for sounding reference signal transmission. The parameter  if  , otherwise . The parameter  is given by the higher layer parameter transmissionCombNum if configured, otherwise .
5.5.3.1.2	Sequence generation for SRS trigger type 2 additional SRS
The sounding reference signal  is defined by clause 5.5.3.1.1 with the following exceptions
-	 is given by the higher-layer parameter additionalSRS-cyclicShift
-	 is given by the higher-layer parameter additionalSRS-AntennaPort
-	 is given by the higher-layer parameter additionalSRS-transmissionComb
-	the function  in clause 5.5.1.3 is given by

	where  is the OFDM symbol index within the slot  and  is the number of OFDM symbols per slot
-	the function  in clause 5.5.1.4 is given by

[bookmark: _Toc454817991]5.5.3.2	Mapping to physical resources
5.5.3.2.1	Mapping to physical resources for SRS trigger types 0 and 1 basic SRS





The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power  specified in clause 5.1.3.1 in 3GPP TS 36.213 [4], and mapped in sequence starting with  to resource elements  on antenna port  according to


----------------------------------------------- Unchanged text omitted -------------------------------------------

5.5.3.2.2	Mapping to physical resources for SRS trigger type 2 additional SRS
An additional SRS of trigger type 2 spans one or more OFDM symbols in the time domain, where
-	the starting OFDM symbol  within the subframe is given by the higher-layer parameter additionalSRS-startPos;
-	the duration  in number of OFDM symbols, including potential guard symbols, is given by the higher-layer parameter additionalSRS-duration;
Mapping to physical resources shall be done according to clause 5.5.3.2.1 with the following exceptions:
-	frequency hopping between OFDM symbols is supported and if a UE is configured by higher layer parameter additionalSRS-GuardSymbolFH, a guard symbol is added between every frequency hop;
-	 where  is the index of the OFDM symbol number carrying additional SRS of trigger type 2 within the subframe not counting guard symbol(s), and  is the repetition factor given by the higher-layer parameter additionalSRS-RepNum;
-	 is given by the higher-layer parameter additionalSRS-Bandwidth;
-	 is given by the higher-layer parameter additionalSRS-HoppingBandwidth;
-	 is the number of frequency hops for additional SRS of trigger type 2, derived from  if antenna switching is not configured for additional SRS of trigger type 2, and from  if antenna switching is configured for additional SRS of trigger type 2, where  is the repetition factor given by the higher-layer parameter additionalSRS-RepNum,  is the number of antenna switches for additional SRS of trigger type 2 defined in 8.2 of [4],  is the guard-symbol configuration for antenna switching given by the higher-layer parameter additionalSRS-GuardSymbolAS,  is the guard symbol configuration for frequency hopping given by the higher-layer parameter additionalSRS-GuardSymbolFH, and  is given by the higher-layer parameter additionalSRS-duration;
-	 is given by the higher-layer parameter freqDomainPosition-additionalSRS;
-	 is given by the higher-layer parameter additionalSRS-AntennaPort;
-	 is given by the higher-layer parameter additionalSRS-cyclicShift;
-	 is given by the higher-layer parameter additionalSRS-transmissionCombNum;
-	 is given by the higher-layer parameter additionalSRS-transmissionComb.

------------------------------------------- End of proposed TP 1 ----------------------------------------------------


2.2	Collision handling between additional SRS and PUCCH/PUSCH
In the Rel-16 LTE MIMO WI, the following agreement was made:

Agreement
For the handling of collision of SRS and PUCCH/PUSCH/PRACH transmission for UEs not supporting sPUSCH/sPUCCH 
· UE is not expected to be triggered with SRS and PUCCH/PUSCH/PRACH on colliding subframes.

According to the above agreements, UEs not capable of sPUSCH/sPUCCH, are not expected to be triggered with additional SRS on subframes in which PUCCH/PUSCH are to be transmitted.  However, for such UEs, the specification in clause 8.2 of TS36.213 incorrectly states that the additional SRS are not expected to be triggered in same symbols as a PUSCH/PUCCH.  This may give the impression that PUSCH/PUCCH and additional SRS transmissions can be in the same subframe as long as they do not overlap which may be misleading.   Here, the ‘symbols’ need to be replaced by ‘subframes’ to be more inline with the agreement in work item phase.

[bookmark: _Toc32624082]The specification in clause 8.2 of TS36.213 incorrectly states that for UEs not capable of sPUSCH/sPUCCH, the additional SRS are not expected to be triggered in same symbols as a PUSCH/PUCCH.  To be inline with the agreement in work item phase, the term ‘symbols’ need to be replaced by ‘subframes’.
[bookmark: _Toc32624085]Based on observation 2, we propose to agree TP2 for TS 36.213.


-------------------------- Start of proposed TP2 for TS 36.213  ------------------------------------
[bookmark: _Toc415085492]8.2	UE sounding procedure
----------------------------------------------- Unchanged text omitted -------------------------------------------
A UE shall not transmit SRS whenever SRS and a PUSCH transmission corresponding to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure coincide in the same subframe.
A UE not configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission in the same subframes symbols as a PUSCH/PUCCH.
-------------------------------------------End of proposed TP 2 ----------------------------------------------------

Conclusion
In the previous sections we made the following observations: 
Observation 1	TS 36.211 introduces two types of SRSs while TS 36.213 introduces 3 types which require alignment of terminology between the two specifications.
Observation 2	The specification in clause 8.2 of TS36.213 incorrectly states that for UEs not capable of sPUSCH/sPUCCH, the additional SRS are not expected to be triggered in same symbols as a PUSCH/PUCCH.  To be inline with the agreement in work item phase, the term ‘symbols’ need to be replaced by ‘subframes’.
[bookmark: _GoBack]

Based on the discussion in the previous sections we propose the following:
Proposal 1	Based on observation 1, we propose to agree TP1 for TS 36.211.
Proposal 2	Based on observation 2, we propose to agree TP2 for TS 36.213.
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