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1. Introduction 

Cell specific signaling for SRS transmission in FDD and TDD was discussed [1][2][3][4][5][8] and CR was approved in RAN#40[6]. This paper discusses UE specific signaling and proposes unified index table for FDD and TDD.

2. Discussion

2.1 Use joint coding or separate coding for parameters of Period and Offset?
UE specific SRS signaling (RRC signaling) consists of three parameters of Duration, Period and Offset. 

Duration: Either one shot or infinite. 1 bit is needed to signal this value.

Periodicity: Selected from {2ms, 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms}. 3 bits are needed if this parameter is signaling separately. 

Offset: Selected from {0,1,…, Period-1} for each above Period value in FDD with 1ms granularity. For TDD, considering the characteristic of discontinuous uplink transmission, there needs some special consider for the cases of 2ms and 5ms Period. Section 2.2 will further discuss this. The needed signaling bits are up to exact signaling method.

Two ways were compared to the parameters transmission of Period and Offset [7][8].

One way is separate coding. There are 8 period values in system, thus, can be coded with 3 bits. Considering maximum offset value of 320ms, 9 bits are enough to cover all possible value (320 values with 1ms granularity). In total, 3+9+1=13 bits are consumed for all UE specific signaling (1 bit indicates duration).

The second way is joint coding. The offset parameter will be linked to the parameter of period. Then, in FDD case, for the sum of all possible offset values {2+5+10+20+40+80+160+320}=637, 10 bits are needed to indicate 1024 index where 387 indexes among them will be unused and reserved. In total 10+1=11 bits are needed.

Comparing above two methods, we can see method 2 can reduce 2 bits signaling reduce without complexity introduce. We prefer to adopt joint coding scheme.

Proposal 1: Joint coding is preferred for Period and Offset parameters transmission.

2.2 How to specify indexes for 2ms/5ms SRS Period in TDD?

This question has been raised and analyzed since RAN1#52bis[9][10], the basic description in [9][10] has been taken into account when designing in TDD cell specific SRS signaling [1]. Hence, we just cited the basic principles as follows:

· For 2ms SRS period, it indicates 2 assigned uplink SRS 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 reserve this period parameter in configuration 3-5.

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

Following above principle bullet 1, when we choose two SRS symbols from every sub-frame. In total, there can be 10 choices (C52) at most (pick up 2 from 5 SRS symbols in UpPTS and normal UL sub-frame). 

Following above principle bullet 2, there is no UL sub-frame in the second half frame. So SRS symbol selection just applies to the first half frame. 

Following above principle bullet 3, since choosing 2 SRS symbols in the first half frame overlaps with 2ms period and choosing 1 SRS symbol in the first half frame overlaps with 10ms period. Therefore, we suggest to reserve the indexes under 5ms period parameter for TDD configuration 3-5.

One more issue is, if the selected two SRS symbols exist in UpPTS when UpPTS length equals to 2, it needs clarify that the antenna switching shall be supported between the two consecutive SRS symbols [11][12]. 

Proposal 2: 

-2 SRS symbols will be selected from at most 5 SRS symbols for 2ms period in TDD

-Indexes for 5ms period situation will be reserved for TDD configuration 3-5

-Antenna switch shall be supported in two consecutive SRS symbols for 2ms period situation

2.3 If one unified table for both FDD and TDD can be specified?

As we discussed in section 2.2, 10 indexes (C52) are needed to signal Offset in case of 2ms Period in TDD. In FDD, this value is just 2. So there will be 8 values difference between FDD and TDD table. To keep commonality between FDD and TDD, FDD can also support such index, but just leave them as reserved indexes. This is shown in Table 1. To make the reserved indexes more clear and continuous, the 2ms period related indexes are put to the last part of unified signaling table. 

	Index
	Period
	Offset
	Note

	0-4
	5
	0-4
	Reserved for TDD DL/UL configuration 3-5

	5-14
	10
	0-9
	

	15-34
	20
	0-19
	

	35-74
	40
	0-39
	

	75-154
	80
	0-79
	

	155-314
	160
	0-159
	

	315-634
	320
	0-319
	

	635-1023
	2
	0-1 in FDD

0-9 for TDD
	Index 637-1023 are reserved for FDD and Index 645-1023 are reserved for TDD.




Table 1 Unified UE specific signaling of SRS transmission for FDD and TDD

Proposal 3: We suggest to adopt the unified signaling indexes in above table 1.
2.4 Further discussion

One still left question is if we really need maximum offset value for certain period like 320ms period. If we can restrict the offset value from 320 to 160 in case of 320ms period, then we can reduce 160 indexes for above two tables. This means 1 bit can be saved.

If above principle can be agreed among companies, we will further reflect this and change the corresponding table. From our aspect, we have no strong preference on this point.
Proposal 4: If any agreement can be achieved for section 2.4, it can be incorporated into the table for signaling indexes.

3. Conclusion
In this contribution, we discussed UE specific signaling for SRS transmission. We propose to accept UE signaling table in above section 2.3. Furthermore, if there is any agreement achieved for the further discussion question in above section 2.4, the final agreement can be incorporated into UE specific signaling design.
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-------------------------Text proposal to TS36.211 v8.3.0-------------------------------------------------------

5.5.3.3 
Sounding reference signal subframe configuration

The cell specific subframe configuration period and the cell specific subframe offset, relative to a frame, for the transmission of sounding reference signals are listed in Tables 5.5.3.3-1 and 5.5.3.3-2, for FDD and TDD, respectively.  For TDD, sounding reference signal is transmitted only in configured UL subframes or UpPTS.
Table 5.5.3.3-1: FDD sounding reference signal subframe configuration

	Configuration
	Binary
	Configuration  Period         (subframes) 
	Transmission offset    (subframes)

	0
	0000
	1
	{0}

	1
	0001
	2
	{0}

	2
	0010
	2
	{1}

	3
	0011
	5
	{0}

	4
	0100
	5
	{1}

	5
	0101
	5
	{2}

	6
	0110
	5
	{3}

	7
	0111
	5
	{0,1}

	8
	1000
	5
	{2,3}

	9
	1001
	10
	{0}

	10
	1010
	10
	{1}

	11
	1011
	10
	{2}

	12
	1100
	10
	{3}

	13
	1101
	10
	{0,1,2,3,4,6,8}

	14
	1110
	10
	{0,1,2,3,4,5,6,8}

	15
	1111
	Inf
	N/A


Table 5.5.3.3-2: TDD sounding reference signal subframe configuration

	Configuration
	Binary
	Configuration  Period         (sub-frames) 
	Transmission offset    (sub-frames)

	0
	0000
	5
	{1}

	1
	0001
	5
	{1, 2}

	2
	0010
	5
	{1, 3}

	3
	0011
	5
	{1, 4}

	4
	0100
	5
	{1, 2, 3}

	5
	0101
	5
	{1, 2, 4}

	6
	0110
	5
	{1, 3, 4}

	7
	0111
	5
	{1, 2, 3, 4}

	8
	1000
	10
	{1, 2, 6}

	9
	1001
	10
	{1, 3, 6}

	10
	1010
	10
	{1, 6, 7}

	11
	1011
	10
	{1, 2, 6, 8}

	12
	1100
	10
	{1, 3, 6, 9}

	13
	1101
	10
	{1, 4, 6, 7}

	14
	1110
	Inf
	N/A

	15
	1111
	reserved
	reserved


5.5.3.4 
UE specific sounding reference signal configuration

The UE specific subframe configuration includes duration, period and offset. The duration represents one snapshot or infinite with 1 bit. The value of period and offset can be found in table 5.5.3.4-1 where indices 0-4 are reserved for TDD DL/UL configuration 3-5, indices 637-1023 reserved for FDD and indices 645-1023 are reserved for TDD respectively.

Table 5.5.3.4-1: UE specific sounding reference signal configuration
	Index
	Period
	Offset

	0-4
	5
	0-4

	5-14
	10
	0-9

	15-34
	20
	0-19

	35-74
	40
	0-39

	75-154
	80
	0-79

	155-314
	160
	0-159

	315-634
	320
	0-319

	635-1023
	2
	0-1 in FDD

0-9 for TDD














