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1. Introduction

There was significant progress on SRS transmission in 3GPP RAN1#51bis, 52, 52bis, etc… [1][2][3][4]. This paper considers further if 2ms and 5ms period of the SRS transmission can apply for both FDD and TDD modes and proposes a way forward.

The document is revised from R1-081211 [5].

2. Discussion

2.1. Current status of SRS transmission 
It is now understood that the following parameters are necessary for SRS transmission in EUTRA (mainly based on EUTRA FDD design, but intend to apply to EUTRA TDD also):

· Pre-configured SRS sub-frames used in system. [Via D-BCH]
· Transmission period. It will be chosen from [2, 5, 10, 20, 40, 80, 160, 320ms].

· Start sub frame

· Transmission bandwidth. Both wideband and narrowband SRS are supported.
· Transmission comb

· Cyclic shift

· Antenna number if the UE supports two antennas transmission. One option is to have the SRS transmission configurable for each antenna. Another option is to have the SRS transmission alternate between antennas.

[The above parameters will be sent via RRC signaling if there is no special note like via D-BCH.]

This contribution mainly discusses parameter of SRS transmission period.

2.2. How to define SRS transmission period in EUTRA TDD

When design SRS transmission parameter, we need consider two aspects. One is parameter for cell specific. The other is parameter for UE specific. If cell specific parameter specifies period like 2, 5 ms, in our understanding, this will give some restriction to UE specific parameter. For example, if cell specific period is 2ms, then UE specific period can’t be 1ms. In this contribution, we mainly discuss UE specific period’s definition for TDD.
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Figure 1:
Comparison between EUTRA FDD and TDD with 2ms SRS Period

(The “s” in Figure 1 indicates Special sub-frame 1)

Figure 1 compares SRS transmission when 2ms SRS period is applied in FDD and TDD (use configuration 0 and configuration 1 as two examples). We can observe EUTRA TDD is different with EUTRA FDD in:

· Less uplink sub-frames in every 10ms frame

· UL resources are located in certain fixed, but non-evenly and non-continuous positions (sub-frames) in 10ms frame
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Figure 2: Comparison between EUTRA FDD and TDD with 5ms SRS Period
5ms SRS transmission period is shown in Figure 2. One special thing is all second half frames are for downlink transmission for EUTRA TDD configure 3,4 and 5. This difference also motivates re-consideration of the 5ms SRS transmission period for EUTRA TDD.

Taking into account the different characteristics illustrated in Figure 1, we suggest describing the SRS period parameter of 2ms uniquely for EUTRA TDD. 

2.3. Proposed description of SRS period parameters (2ms and 5ms) for EUTRA TDD
	Configuration
	Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	10 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


Table 1: Configuration sets for EUTRA TDD

Table 1 shows all seven configuration sets for EUTRA TDD. It is proposed to describe 2ms and 5ms period parameter for each configuration respectively as below:
2ms Period

For configuration 0-2 and 6, 2 assigned uplink SRS resources
 in each half frame are used for SRS transmission.

For configuration 3-5，2 assigned uplink SRS resources in the first half frame are used for SRS transmission.

5ms Period

For configuration 0-2 and 6, 1 assigned uplink resource in one half frame is used for SRS transmission. This is the same as EUTRA FDD.

For configuration 3-5, since there is no uplink resource in the second half frame, so we suggest to neglect this parameter since anyway 5ms period can’t be achieved.

SRS transmission period other than 2ms and 5ms
This includes the period of 10ms, 20ms, 40ms, 80ms, 160ms and 320ms. In these cases, the description is the same as EUTRA FDD.

3. Conclusion
In this contribution, we discussed the 2ms and 5ms parameters for the SRS transmission period in EUTRA TDD. We propose to adopt the following description for EUTRA TDD

· For 2ms SRS period, it indicates 2 assigned uplink resources in each half frame are used for SRS transmission in configuration 0-2 and 6. 

· For 2ms SRS period, it indicates 2 assigned uplink SRS resources in the first half frame are used for SRS transmission in configure 3-5.

· For 5ms SRS period, we suggest to neglect this parameter in configuration 3-5.

· For all other situations, keep the same descriptions between FDD and TDD

We suggest to accept above principle and apply this principle to the design of exact SRS sub-frame indication.
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� Here, main concerns are for 2ms and 5ms. And this period is seen from UE specific aspect.


� Hereafter, assigned uplink SRS resources indicate the SRS resources assigned in D-BCH and assigned resource in UpPTS.
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